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Referat 

Das Zervixkarzinom ist einer der häufigsten Tumoren der Frau in Äthiopien. Wir analysierten 

eine retrospektive Krankenhauskohorte von über 1500 Patientinnen mit histologisch 

nachgewiesenem, invasivem Zervixkarzinom in Addis Abeba, Äthiopien. Die Patientinnen 

stellten sich in einem Vierjahreszeitraum zwischen dem 10.09.2008 und dem 10.09.2012 im 

Tikur Anbessa Hospital – dem einzigen Strahlentherapiezentrum des Landes – vor. Diese Kohorte 

dient als Stichprobe für die erste großangelegte Studie in Subsahara-Afrika, welche 

Patientinnencharakteristika, Wartezeiten bis zur Diagnose und Therapie, das Gesamtüberleben 

sowie Nebenwirkungen der Therapie untersucht. Nahezu alle Patientinnen wurden mit bereits 

symptomatischer Erkrankung diagnostiziert. Wir beobachteten lange Zeiträume zwischen dem 

ersten Symptombeginn und der histologischen Diagnose, welche im Median 30 Wochen 

betrugen. Lange Zeiträume bis zur Diagnosestellung waren mit höheren Tumorstadien 

assoziiert, welche einen wichtigen Prognosefaktor darstellen. Insbesondere bei Frauen aus 

ländlichen Regionen vergingen längere Zeiträume bis zur Diagnose. Auch ein positiver HIV-

Status war mit weiter fortgeschrittenen Tumorstadien zum Diagnosezeitpunkt assoziiert. 

Patientinnen mit positivem HIV-Status waren im Mittel 10 Jahre jünger als solche mit negativem 

oder unbekanntem HIV-Status. Ein Großteil der Patientinnen stellte sich in fortgeschrittenen 

Tumorstadien im Tikur Anbessa Hospital vor, weshalb eine kurative Therapie in diesen Fällen 

nicht möglich und mit einem ungünstigen Gesamtüberleben assoziiert war. Während langer 

Wartezeiten bis zum Therapiebeginn vergrößerte sich der Anteil von Patientinnen mit weit 

fortgeschrittenem Tumorstadium. Patientinnen mit Zervixkarzinom warteten im Median 2,1 

Monate auf eine Operation während bis zum Beginn der Bestrahlung im Median ganze 3,8 

Monate vergingen. Patientinnen mit unvollständiger Bestrahlungstherapie wiesen ein 

schlechteres Gesamtüberleben im Vergleich zu Patientinnen mit vollständiger 

Bestrahlungstherapie auf. Trotz eindeutig belegtem Nutzen einer kombinierten 

Radiochemotherapie erhielten nur 17 % der Patientinnen eine Chemotherapie. Diese Arbeit 

verdeutlicht, dass Maßnahmen notwendig sind, um die lange Zeit zwischen Symptombeginn und 

Diagnosestellung sowie bis zum Beginn der Therapie zu reduzieren. Um Wartezeiten zu 

verkürzen, müssen Diagnostik und Therapie weiter auch auf ländliche Regionen ausgedehnt 

werden. HIV-Patientinnen stellen eine Hochrisikogruppe für die Entwicklung eines 

Zervixkarzinoms dar. Bestehende Infrastruktur für die HIV-Therapie sollte zur Prävention und 

Früherkennung des Zervixkarzinoms genutzt werden.  
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Das Zervixkarzinom – ein weltweit ungleich erfahrenes Gesundheitsproblem  

1. Einleitung und Zielstellung 

Während in Ländern des globalen Nordens immer weniger Frauen am Zervixkarzinom erkranken 

und versterben, ist die Erkrankung in Ländern mit niedrigem und mittlerem Einkommen (LMIC) 

noch immer ein zentrales Gesundheitsproblem. In diesen Ländern ist das Zervixkarzinom der 

zweithäufigste Tumor der Frau und derjenige mit der zweithöchsten Mortalität. So starben im 

Jahr 2020 nach Erhebungen der Global Cancer Statistics weltweit 342.000 Frauen am 

Zervixkarzinom – davon nahezu 90 % in LMICs (1). Diese Diskrepanz zwischen Ländern mit 

hohem Einkommen (HIC) gegenüber LMICs spiegelt eine große Ungleichheit in Bezug auf den 

Zugang und die Qualität medizinischer Versorgung wider (2).  

In HICs gehört es mittlerweile zum Standard, regelmäßige gynäkologische 

Untersuchungen mit Abstrichen der Cervix Uteri zur zytologischen Untersuchung und 

gegebenenfalls HPV-Testung durchzuführen. So konnte in HICs in den letzten dreißig Jahren seit 

Einführung umfangreicher Screeningmaßnahmen die Inzidenz und Mortalität des 

Zervixkarzinoms mehr als halbiert werden (3). Denn das Zervixkarzinom ist eine durch Impfung 

und Screeningmaßnahmen vermeidbare sowie – frühzeitig diagnostiziert und behandelt – 

heilbare Erkrankung.  

Aus der Gruppe der LMICs sind Frauen in Subsahara-Afrika in besonderem Maße durch 

das Zervixkarzinom betroffen. Hier liegen die Inzidenz- und Mortalitätsraten deutlich über dem 

weltweiten Durchschnitt aufgrund mangelnder Verfügbarkeit präventiver, diagnostischer und 

therapeutischer Maßnahmen (4,5). In diesen Ländern erfolgt die Diagnose aufgrund fehlender 

Screeningmaßnahmen häufig erst nach Auftreten von Symptomen wie vaginaler Blutung, 

vaginalem Ausfluss oder abdominellen Schmerzen. Zu diesem Zeitpunkt ist der Tumor jedoch 

meist in einem bereits fortgeschrittenen Stadium, sodass eine kurative Behandlung oft nicht 

möglich und die Prognose schlecht ist (6,7). 

In Äthiopien ist das Zervixkarzinom nach dem Mammakarzinom der Tumor mit der 

zweithöchsten Inzidenz und Mortalität bei Frauen (1). Fast 80 % der äthiopischen Bevölkerung 

lebt in ländlichen Regionen, in denen der Zugang zu qualitativ hochwertiger medizinischer 

Versorgung häufig mangelhaft ist (8). Laut qualitativen Erhebungen der äthiopischen Regierung 

aus dem Jahr 2016 erhalten insbesondere Frauen keine (48 %) oder lediglich eine unvollständige 

Grundschulbildung (32 %). Äthiopische Frauen beginnen ihre sexuelle Aktivität mit 

durchschnittlich 16,6 Jahren, heiraten mit 17 Jahren und haben im Schnitt fünf Kinder.  
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Außerdem berichtete etwa jede zehnte befragte Frau, dass ihr Ehemann mehrere Ehefrauen 

habe (9). Diese sozioökonomischen Strukturen machen Frauen in Äthiopien besonders 

vulnerabel für die Entwicklung sexuell übertragbarer Erkrankungen.  

Neben Infektionskrankheiten wie HIV/AIDS, Tuberkulose und Malaria, deren Inzidenz- 

und Mortalitätsraten in der jüngeren Vergangenheit reduziert werden konnten, tragen 

Tumorerkrankungen zunehmend zur Mortalität und Morbidität in Äthiopien bei. So erkrankten 

im Jahr 2020 geschätzt etwa 7445 äthiopische Frauen am Zervixkarzinom und etwa 5338 

verstarben an dem Tumor (1).  

Es gilt als gesichert, dass nahezu alle Zervixkarzinome auf dem Boden einer chronischen 

Infektion mit einem onkogenen Stamm eines humanen Papillomavirus (HPV) entstehen (10). 

Eine HIV-Infektion, Multiparität, der frühe Beginn sexueller Aktivität, multiple Sexualpartner 

sowie Rauchen stellen weitere Risikofaktoren dar (11). Durch Persistenz der HPV-Infektion 

entsteht eine Präkanzerose – eine sogenannte cervikale intraepitheliale Neoplasie (CIN) – aus 

der sich in einer Latenzzeit von mehreren Jahren bis Jahrzehnten ein invasives Zervixkarzinom 

entwickelt (12). Daher gibt es über Jahre die Möglichkeit der Prävention. Diverse Studien haben 

gezeigt, dass sich mit kosteneffizienten Mitteln im Bereich der Primär-, Sekundär- und 

Tertiärprävention deutliche inzidenz- und mortalitätssenkende Effekte erzielen lassen (13–17). 

So startete die Weltgesundheitsorganisation (WHO) im Jahr 2019 eine Kampagne mit dem Ziel, 

das Zervixkarzinom in den nächsten 100 Jahren zu eliminieren (18). Um die dafür benötigte 

Reduktion der weltweiten Inzidenz von aktuell 13.1 auf weniger als 4 Fälle pro 100.000 Frauen 

zu erreichen, sind laut zweier Modellierungsstudien folgende Maßnahmen notwendig: Eine 

globale Impfquote gegen onkogene HPV-Stämme von 90 % aller Mädchen und jungen Frauen, 

ein zweimaliges Zervixkarzinom-Screening von 70 % aller Frauen im Alter von 35-45 Jahre, sowie 

eine leitliniengerechte Behandlung von 90 % aller Frauen mit invasivem Zervixkarzinom und 

dessen Vorstufen. Bereits im Jahr 2070 hätten diese Maßnahmen eine Reduktion der Mortalität 

um 92 % zur Folge, bis 2120 sogar um 99 % (19,20). Neben diesen wichtigen Maßnahmen der 

Primär- und Sekundärprävention zur Vermeidung der Erkrankung muss sowohl der Zugang als 

auch die Qualität von Diagnostik und Therapie bereits erkrankter Frauen verbessert werden.  

In Äthiopien findet die Behandlung des Zervixkarzinoms beinahe ausschließlich in der 

Hauptstadt Addis Abeba statt. Hier befindet sich das Universitätsklinikum Tikur Anbessa Hospital 

mit der im Jahr 2016 einzigen Klinik für Onkologie und Strahlentherapie des Landes sowie den 

einzigen beiden Bestrahlungsgeräten in ganz Äthiopien. Die Therapie des Zervixkarzinoms nach 

örtlichen Leitlinien erfolgt in Abhängigkeit des Tumorstadiums nach FIGO (Fédération 

Internationale de Gynécologie et d'Obstétrique). Zunächst erfolgt klinisch eine bimanuelle 

Untersuchung.  
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Bei ausgeprägtem Lokalbefund oder klinischem Verdacht folgt eine abdominelle 

Ultraschalluntersuchung sowie eine Röntgenthorax-Untersuchung, welche bei Nachweis einer 

Hydronephrose oder pulmonalen Fernmetastasen zu einer Korrektur des FIGO-Stadiums nach 

oben führt.  

Frühe FIGO-Stadien I-IIa erhielten eine operative Therapie. Einfache Hysterektomien 

wurden auch in Krankenhäusern außerhalb Addis Abebas durchgeführt. Wertheim-Meigs-

Operationen fanden zum Zeitpunkt der Datenerhebung 2012 ausschließlich im Tikur Anbessa 

Hospital statt. Hier wurden folgende Therapierichtlinien praktiziert: Patientinnen mit einem 

FIGO-Stadium >IIa sowie initial operierte Patientinnen, bei denen keine R0-Resektion erreicht 

werden konnte, wurde eine kombinierte Radiochemotherapie empfohlen. Diese setzt sich aus 

einer perkutanen Strahlentherapie mittels Cobalt-60 Einheit sowie einer Cisplatin basierten 

Chemotherapie zusammen. 

Eine intrakavitäre Brachytherapie, welche höhere Bestrahlungsdosen im Tumorzentrum 

ermöglicht und dadurch Schäden der benachbarten Gewebe infolge der perkutanen Bestrahlung 

verringert, war zum Zeitpunkt der Datenerhebung in Äthiopien nicht verfügbar, ist jedoch seit 

2018 im Einsatz. 

Bei einer Behandlung des Zervixkarzinoms spielen der Zugang zu Diagnostik, der 

Diagnosezeitpunkt, die Qualität und Adhärenz zur Therapie, sozioökonomische Faktoren sowie 

Vorerkrankungen eine wichtige Rolle. Einem Behandlungserfolg des Zervixkarzinoms in 

Äthiopien stehen demnach verschiedene Herausforderungen gegenüber. Um diese Hindernisse 

herauszuarbeiten, war es zunächst notwendig Informationen über den Verlauf der Erkrankung 

vom Beginn der Symptome über die histologische Diagnostik bis hin zu den angewandten 

Therapiemodalitäten, deren Nebenwirkungen sowie dem Therapieerfolg im Sinne des 

Gesamtüberlebens zu sammeln. Ein Augenmerk lag insbesondere auf der Länge der Zeiträume 

zwischen Beginn der ersten Symptome, der histologischen Diagnose sowie dem Beginn der 

Therapie und deren Einfluss auf Tumorstadium und Gesamtüberleben. 

So konnten wir in einer retrospektiven Datensammlung im Jahr 2012 am Tikur Anbessa 

Hospital Informationen über 1655 Frauen mit Zervixkarzinom gewinnen. Eingeschlossen wurden 

Frauen mit histologisch gesichertem Zervixkarzinom welche sich im Zeitraum zwischen dem 

10.09.2008 und dem 11.09.2012 am Tikur Anbessa Hospital vorstellten. Patientinnen mit 

Zervixkarzinom wurden aus allen Teilen des Landes an das Tikur Anbessa Hospital überwiesen. 

Wir gehen daher trotz des krankenhausbasierten Studiendesigns davon aus, einen großen Teil 

der am Zervixkarzinom erkrankten Frauen in die Studie mit eingeschlossen zu haben.  Auf Basis 

dieser Datenbank sind in der Folge vier Publikationen entstanden, welche die Grundlage dieser 

Dissertation bieten.  
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Ein positives Votum der Ethikkommission der Medizinischen Fakultät der Martin-Luther-

Universität Halle-Wittenberg sowie der Universität Addis Abeba liegt vor.  

Zum Zeitpunkt der Erhebung im Jahr 2012 gab es keine großangelegten epidemiologischen 

Studien in Äthiopien zum Thema Zervixkarzinom.  An dem von uns erhobenen Datensatz wurden 

folgende Fragestellungen bearbeitet, welche einen Beitrag zur Schließung dieser 

Forschungslücke leisten sollen: 

 

1) Gibt es einen Zusammenhang zwischen langen Zeiträumen von Symptombeginn bis 

Diagnosestellung und fortgeschrittenen Tumorstadien des Zervixkarzinoms?  

2) Welche Faktoren sind mit langen Zeiträumen zwischen Symptombeginn und 

Diagnosestellung assoziiert? 

3)  Gibt es weitere Faktoren, welche mit fortgeschrittenen Tumorstadien zum 

Diagnosezeitpunkt assoziiert sind?  

4) Was ist der Behandlungserfolg der Therapie in Bezug auf das Gesamtüberleben von Frauen 

mit Zervixkarzinom in Äthiopien? 

5) Welche Nebenwirkungen einer Strahlentherapie des Zervixkarzinoms treten auf? Gibt es 

einen Zusammenhang von Adhärenz zur Strahlentherapie und Gesamtüberleben der 

Patientinnen?  

6) Welchen Einfluss hat HIV auf das Gesamtüberleben von Patientinnen mit Zervixkarzinom? 

Gibt es weitere Faktoren, welche das Gesamtüberleben beeinflussen? 
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2. Diskussion 

Eine frühzeitige und leitliniengerechte Diagnostik und Therapie von Patientinnen mit 

Zervixkarzinom zählt neben Interventionen im Bereich der Primärprävention zu den Säulen der 

Maßnahmen der WHO, um das Zervixkarzinom in den nächsten 100 Jahren zu eliminieren. Vor 

diesem Hintergrund werden im Folgenden die vorliegenden Studienergebnisse mit 

vergleichbaren Arbeiten diskutiert, um den Status klinischer Präsentation von Patientinnen mit 

Zervixkarzinom, der Therapie sowie deren Aussicht auf Erfolg in Äthiopien zu beleuchten. Der 

Fokus liegt hierbei auf dem klinischen Bild, den Zeiträumen zwischen Symptombeginn und 

histologischer Diagnose sowie zwischen der Registrierung im Tikur Anbessa Krankenhaus und 

dem Therapiebeginn.  

 

2.1 Klinisches Bild und Tumorstadium zum Zeitpunkt der Diagnose 

Zum Zeitpunkt der Datenerhebung stellten sich nahezu alle Patientinnen mit einem 

Zervixkarzinom mit einer symptomatischen Tumorerkrankung vor. Mehr als 90 % der 

Patientinnen litten an vaginalen Blutungen. 73,1 % berichteten über vaginalen Ausfluss und  

71,9 % der Frauen klagten über Schmerzen im Unterleib. Obstipation wies auf einen 

fortgeschrittenen Tumorprozess hin. So befanden sich 64 % der Frauen, welche unter 

Obstipation litten, in einem FIGO-Stadium IIIb oder höher (21). Da Präkanzerosen und frühe 

Tumorstadien häufig asymptomatisch verlaufen, ist eine Diagnose in einem bereits 

symptomatischen Stadium der Erkrankung meist mit fortgeschrittenen Tumorstadien und 

folglich schlechterer Prognose vergesellschaftet. Ein Großteil der Patientinnen wurde in weit 

fortgeschrittenen Tumorstadien diagnostiziert. Zum Zeitpunkt der ersten Untersuchung durch 

einen Onkologen im Tikur Anbessa Hospital befanden sich bereits fast die Hälfte der 

Patientinnen (46,7 %) im FIGO-Stadium IIb-IIIa, während 34,2 % der Frauen ein FIGO-Stadium 

von IIIb-IVb aufwiesen. Nur 16,4 % der Frauen qualifizierten sich mit frühem FIGO-Stadium I-IIa 

für eine operative Therapie (22).  

Diese Zahlen sind vergleichbar mit Daten aus der südafrikanischen Stadt Kapstadt, in der 

von 1984 bis 2000 kein Zervixkarzinom-Screening durchgeführt wurde (23). Als Beispiel für ein 

Land mit hoher Screening-Aktivität wurden in Deutschland in einem vergleichbaren Zeitraum  

66 % der Frauen mit T1-Tumor und 22 % der Frauen mit T2 Tumor diagnostiziert, also häufiger 

in einem früheren Tumorstadium (24). Das in unserer Studie beobachtete klinische Bild zum 

Diagnosezeitpunkt spiegelt zunächst die Abwesenheit von Screeningmaßnahmen wider in 

denen Frauen bereits mit asymptomatischen Präkanzerosen oder früheren Tumorstadien 

diagnostiziert werden können, und folglich häufig mit kurativem Ansatz therapiert werden.  
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Um die von der WHO geforderte Screeningrate von 70 % sowie eine Behandlungsrate von 90 % 

aller Präkanzerosen zu erreichen, müssen Einrichtungen, in denen sowohl Diagnostik als auch 

die Behandlung von Präkanzerosen stattfinden, rapide ausgebaut werden. Jedoch erhielten 

nach einer 2003 in Äthiopien durchgeführten Befragung im Rahmen des World Health Surveys 

der WHO lediglich 0,6 % der Frauen ein Zervixkarzinom-Screening innerhalb der letzten 3 Jahre 

(25).  

Das klinische Bild mit nahezu ausschließlich symptomatischen Patientinnen ist 

außerdem Ausdruck mangelnden Wissens über die Erkrankung seitens der Patientinnen. So 

haben Studien aus verschiedenen Teilen Äthiopiens gezeigt, dass in der Bevölkerung wenig über 

die Entstehung, Vorsorge und Symptomatik des Zervixkarzinoms bekannt ist (26–29). In einer 

Erhebung aus Uganda wurden entsprechende Symptome wie vaginale Blutungen oder Ausfluss 

häufig als harmlos, zum Beispiel im Rahmen normaler körperlicher Veränderungen interpretiert 

(30). Mangelndes Wissen trägt dadurch zu einer Verzögerung der Diagnose durch die 

Verlängerung des Zeitraums zwischen Symptombeginn und Diagnose bei (31). Dieser Zeitraum 

wird im Folgenden eingehend betrachtet. 

 

2.2 Zeitraum zwischen Symptombeginn und histologischer Diagnose  

Einer der wichtigsten prognostischen Faktoren des Zervixkarzinoms ist das FIGO-Stadium zum 

Diagnosezeitpunkt. Tumordiagnosen in einem fortgeschrittenen Tumorstadium sind mit einem 

schlechteren Gesamtüberleben assoziiert (32). Wir zeigten in unserer Studie, dass längere 

Zeiträume zwischen Symptombeginn und pathologischer Tumordiagnose mit fortgeschrittenen 

FIGO-Stadien assoziiert waren. Die mediane Dauer zwischen Symptombeginn und 

pathologischer Diagnose, lag bei 30 Wochen. Patientinnen, welche in frühen FIGO-Stadien I-IIa 

diagnostiziert wurden, wiesen mit durchschnittlich 24 Wochen die kürzesten Zeiträume 

zwischen Symptombeginn und pathologischer Diagnose auf, während die Zeiträume von 

Patientinnen mit weit fortgeschrittenen FIGO-Stadien IV mit 35 Wochen an längsten waren. 

Insbesondere bei Frauen aus ländlichen Regionen, welche häufig lange Transportwege zu 

medizinischen Einrichtungen auf sich nehmen müssen, vergingen lange Zeiträume zwischen 

Symptombeginn und Diagnose (21).  

Mögliche Ursachen für lange Zeiträume zwischen Symptombeginn und histologischer 

Diagnosestellung sind vielfältig (33). Neben dem bereits erwähnten fehlenden Wissen der 

Patientinnen können Verzögerungen der Diagnose sowohl durch Fehldiagnosen als auch 

Fehleinschätzungen und folglich Verzögerungen von Überweisung und Diagnostik aufgrund 

nicht ausreichender Ausbildung des medizinischen Personals entstehen.   
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So stellten zwei Studien in Äthiopien durch Befragungen medizinischen Fachpersonals ein 

lückenhaftes Wissen über die Risikofaktoren, die assoziierten Symptome sowie mangelnde 

Kenntnisse über die Durchführung entsprechender Screeningmaßnahmen heraus (34,35). Angst 

vor sozialer Stigmatisierung stellt laut Birhanu et al. einen weiteren Faktor dar, welcher das 

Aufsuchen medizinischer Einrichtungen verzögert und folglich zu längeren Zeiträumen bis zur 

Diagnose führt (36). Ferner spielen hohe finanzielle Kosten, wie beispielsweise Aufwendungen 

für Transportwege oder Unterbringung in Addis Abeba eine bedeutsame Rolle (37,38). Wichtig 

ist daher zu betonen, dass die langen Wartezeiten multifaktoriell bedingt und nicht allein auf die 

Patientinnen zurückzuführen sind. Sozioökonomische Faktoren und Lücken in den 

Versorgungsstrukturen des Gesundheitssystems beeinflussen die Wartezeiten ebenfalls. Eine 

vergleichbare Studie aus Nepal, welche auch die Zeiträume zwischen Symptombeginn und 

histologischer Diagnose bei Patientinnen mit Zervixkarzinom untersuchte, fand kürzere mediane 

Zeiträume von 22 Wochen (39). In einer aktuellen prospektiven Studie untersuchten Dereje et 

al. Ausmaß und Ursachen von langen Wartezeiten zwischen Symptombeginn und 

Diagnosezeitpunkt bei Patientinnen mit Zervixkarzinom aus dem populationsbezogenen 

Krebsregister in Addis Abeba. Dieser Zeitraum wurde von den Autor*innen in ein health seeking 

interval (Zeitpunkt zwischen Bemerken der ersten Symptome und der ersten Konsultation einer 

Gesundheitsversorger*in) sowie in ein diagnostic interval (Zeitraum zwischen erster 

Konsultation einer Gesundheitsversorger*in und histologischer Diagnose) unterteilt. Die 

Autor*innen fanden kürzere Wartezeiten als in unserer Studie mit einem medianen health 

seeking Interval von 10 Tagen, wobei knapp ein Viertel der Patientinnen später als 90 Tage nach 

Bemerken des Symptoms eine/n Gesundheitsversorger*in konsultierte. Prädiktoren für lange 

Intervalle waren ein mangelndes Krankheitsbewusstsein, das Praktizieren religiöser Praktiken 

zur Bekämpfung der Krankheit sowie das Warten auf weitere Symptome vor dem Aufsuchen 

einer medizinischen Einrichtung. Das diagnostic interval lag im Median bei 97 Tagen. Bei mehr 

als dreiviertel der Patientinnen lag eine verlängerte Wartezeit von über 30 Tagen vor. Besonders 

Frauen, welche zuerst Gesundheitseinrichtungen der Primärversorgung (sog. Health center und 

private Praxen) konsultierten, benötigten häufig mehrere Arztbesuche bis zur Diagnose und 

hatten dadurch lange Wartezeiten (40). Ursache für die kürzeren Wartezeiten bei Dereje et al. 

sind der größere Anteil einer urbanen Bevölkerungsschicht mit wohnortnäherer Versorgung und 

könnten durch ein steigendes Bewusstsein für das Zervixkarzinom, sowohl von den betroffenen 

Frauen als auch den Angestellten in Gesundheitsberufen, begründet sein.  
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2.3 Wartezeit auf die Therapie 

Neben langen Zeiträumen zwischen Symptombeginn und pathologischer Diagnose verging viel 

wertvolle Zeit zwischen Diagnose und Therapiebeginn. Wir untersuchten die Wartezeit bei 1059 

Patientinnen mit invasivem Zervixkarzinom welche eine Therapie – Operation oder 

Strahlentherapie – im Tikur Anbessa Hospital erhielten. Fast ein Drittel der Patientinnen, welche 

sich im Tikur Anbessa Hospital aufgrund einer Zervixkarzinomdiagnose registrierten, erschienen 

nicht zu den geplanten Voruntersuchungen und erhielten folglich keine Therapie. Es ist davon 

auszugehen, dass ein Großteil der Frauen in diesem Zeitraum verstorben ist.  

Die Wartezeit zwischen Registrierung im Tikur Anbessa Hospital und OP-Termin der 84 

Patientinnen mit primär operativer Therapie betrug im Median 2,1 Monate (22). Da zwischen 

Diagnose und Registrierung im Krankenhaus zusätzliche Zeit einberechnet werden muss, ist die 

Wartezeit zwischen Diagnose und Operation noch länger. Eine aktuelle Studie mit einer Kohorte 

US-amerikanischer Patientinnen fand kürzere mediane Wartezeiten zwischen Diagnose und 

operativer Therapie von 4 Wochen. Längere Wartezeiten waren in der Studie nicht mit einer 

höheren Mortalität, jedoch mit einem häufigeren Tumorbefall der Parametrien assoziiert (41). 

Die Wartezeit auf eine operative Therapie eines Zervixkarzinoms sollte daher weiter reduziert 

werden, zum Beispiel durch gezielte Schulungen entsprechender Operationstechniken wie der 

Wertheim-Meigs-Operation von Chirurg*innen und Gynäkolog*innen aus Krankenhäusern 

jenseits des Tikur Anbessa Hospitals und Addis Abeba.  

Bei Patientinnen mit weiter fortgeschrittenen Tumorstadien, welche mit primärer 

Strahlentherapie behandelt wurden, vergingen zwischen erster Registrierung im Tikur Anbessa 

Hospital und Beginn der Bestrahlung im Median ganze 3,8 Monate. Leider mussten wir 

beobachten, dass es in diesem Zeitraum bei einem großen Anteil der Patientinnen zu einem 

Anstieg des FIGO-Stadiums kam („upstaging“). So vergrößerte sich der Anteil der Patientinnen 

mit FIGO Stadium IIIb oder höher von 44,2 % zum Zeitpunkt des ersten Termins beim Onkologen 

auf 68,3 % zu Beginn der Strahlentherapie (22). Längere Wartezeiten als drei Monate zwischen 

Diagnose und Therapiebeginn waren laut Chao-Ping Chen et al. mit einem geringeren 

Gesamtüberleben assoziiert. Sie untersuchten in einer 2019 publizierten Studie den Einfluss der 

Wartezeit bei Patientinnen mit Zervixkarzinom in Taiwan (42). In Äthiopien beträgt die Zeit bis 

zum Beginn der Strahlentherapie deutlich länger. So zeigten Feuchtner et al. in ihrer 

Untersuchung zur Wartezeit auf eine Strahlentherapie der am häufigsten bestrahlten Tumoren 

(Brust, Zervix, Kopf & Hals, Rektum) in den Jahren 2012-2014 am Tikur Anbessa Hospital eine 

mittlere Wartezeit von nahezu 7 Monaten zwischen Therapieplanung und Therapiebeginn.  
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Dies war auf steigende Patient*innenzahlen bei begrenzter Anzahl an Therapieplätzen 

zurückzuführen (43).   

Die Finanzierung weiterer Bestrahlungsgeräte, deren Instandhaltung sowie die 

Beschäftigung von geschultem Personal sind demnach unerlässlich, um die Wartezeit auf eine 

Strahlentherapie zu verkürzen und eine Verschlechterung der Prognose betroffener Frauen zu 

verhindern. In einer 2013 publizierten Studie beschrieben Abdel Wahab et al. Äthiopien als Land 

mit der zweitgrößten Diskrepanz zwischen dem Bedarf und dem Vorhandensein von 

Bestrahlungsgeräten (44). Zu dieser Zeit bestand laut den Autor*innen in Äthiopien ein Bedarf 

von 72 Geräten bei lediglich einem vorhandenen Gerät. In 28 afrikanischen Ländern existierte 

im Jahr 2017 kein einziges Bestrahlungsgerät (45). 

 

2.4 HIV und Zervixkarzinom  

Neben dem Zervixkarzinom stellen HIV und AIDS Subsahara-Afrika vor weitere massive 

Herausforderungen. Hier leben knapp 70 % der weltweit mit HIV Infizierten Menschen (46). Im 

Gegensatz zu Ländern des globalen Nordens erkranken in Subsahara-Afrika zunehmend Frauen 

an HIV. So treten hier vier von fünf Neuansteckungen bei Jugendlichen im Alter von 15-19 bei 

Mädchen auf (47).          

 Die Interaktionen von HIV und HPV sind vielfältig. Zunächst infizieren sich HIV-positive 

Frauen doppelt so häufig mit einem oder mehreren HPV-Stämmen (48,49). Darüber hinaus 

begünstigt eine HIV-Infektion die Persistenz der HPV-Infektionen in der Mukosa der Zervix und 

folglich die Entwicklung von Präkanzerosen und invasiven Zervixkarzinomen (50–53). Dieser 

Effekt ist besonders ausgeprägt bei immunsupprimierten Patientinnen mit niedriger CD4-

Zellzahl sowie Patientinnen die keine antiretrovirale Therapie (ART) erhalten (54–56). Daraus 

folgt ein sechsfach erhöhtes Risiko HIV-positiver Frauen, ein Zervixkarzinom zu entwickeln 

(57,58). Umgekehrt haben Frauen mit HPV-Infektion laut einer 2012 erschienenen Metaanalyse 

ein zweifach erhöhtes Risiko einer Infektion mit HIV (59). Die biologischen Mechanismen hinter 

dem Zusammenhang von HIV und HPV sind noch nicht vollständig ergründet (60). Aufgrund der 

erhöhten Erkrankungswahrscheinlichkeit HIV-positiver Frauen erklärte das Center of Disease 

Control im Jahr 1993 das invasive Zervixkarzinom zur AIDS-definierenden Erkrankung (61). 

In unserer Kohorte hatten 8,6 % der Frauen eine bekannte HIV-Infektion, 23,2 % waren 

bekannt negativ (21). Diese Anzahl der bekannt HIV-positiven liegt deutlich über dem nationalen 

Durchschnitt von 1,2 % bei 15-49 jährigen Frauen. Erst im September 2011 wurde ein 

umfassendes HIV-Screening aller Patientinnen mit Zervixkarzinom im Tikur Anbessa Hospital 

eingeführt, weshalb der HIV-Status bei 1081 Frauen (68,2 %) unbekannt war.  
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Zuvor wurden nur Hochrisikopatientinnen auf HIV getestet, beispielsweise solche mit HIV-

positivem Partner. Mit 39 Jahren war die Gruppe HIV-positiver Patientinnen zum 

Diagnosezeitpunkt in unserer Studie im Mittel 10 Jahre jünger als die Gruppe HIV-negativer 

Frauen und Frauen mit unbekanntem HIV-Status. Diese Beobachtung des jüngeren 

Erkrankungsalters bei HIV positiven Frauen deckt sich mit mehrfach publizierten 

Studienergebnissen (62–64). Des Weiteren konnten wir einen positiven HIV-Status als Prädiktor 

eines fortgeschrittenen FIGO-Stadiums identifizieren. So hatten HIV-positive Frauen unserer 

Kohorte ein 1,5-fach erhöhtes Risiko in einer höheren FIGO-Gruppe diagnostiziert zu werden im 

Vergleich zu HIV-negativen Frauen und Frauen mit unbekanntem HIV-Status (21). 

Erfreulicherweise war ein positiver HIV-Status keine unabhängiger Prädiktor für geringere 

Überlebensraten (65). Zu ähnlichen Ergebnissen kam eine prospektive Kohortenstudie aus 

Botswana aus dem Jahr 2021, welche keine schlechtere Fünf-Jahres-Überlebensrate nach 

erfolgter Radiochemotherapie bei Patientinnen mit Zervixkarzinom und adäquat behandelter 

HIV-Infektion im Vergleich mit HIV-negativen Patientinnen fand (66).  

Diese Ergebnisse stehen im Kontrast mit vergleichbaren Studien aus Südafrika, 

Botswana und Brasilien, welche in früheren Zeiträumen vor der breiten Verfügbarkeit von ART 

und bei Patientinnen mit niedrigeren CD4-Zellzahlen durchgeführt wurden und schlechtere 

Überlebensraten von HIV-positiven Patientinnen mit Zervixkarzinom zeigten (64,67,68).  

Dies unterstreicht den wichtigen Stellenwert der ART für HIV-positive Patientinnen mit 

Zervixkarzinom. In diversen Studien konnte zudem gezeigt werden, dass Patientinnen mit 

adäquat behandelter HIV-Infektion keine höhere Unverträglichkeitsraten auf eine 

Radiochemotherapie aufwiesen, verglichen mit HIV-negativen Patientinnen (69,70). Eine 

leitliniengerechte Therapie des Zervixkarzinom sollte daher unabhängig des HIV-Status der 

Patientin erfolgen. 

Die in unserer Studie betrachteten HIV-positiven Frauen stellen eine Hochrisikogruppe 

für die Entwicklung eines früh entstehenden und womöglich schneller progredienten invasiven 

Zervixkarzinoms. Es ist demnach sinnvoll, Präventionsmaßnahmen wie Impfung, Screening und 

Aufklärungsarbeit für diese Gruppe von Patientinnen in besonderem Maße zu verstärken. Die 

zunehmende Verbreitung von HIV-Medikamenten und die damit einhergehende Einbindung der 

Frauen ins Gesundheitssystem sowie bestehende Einrichtungen zur HIV-Prävention könnten als 

Schnittstelle für HIV-Therapie und Zervixkarzinom-Prävention fungieren. So sollte beispielsweise 

jeder Frau bei Diagnosestellung einer HIV-Infektion ein HPV-Screening mit regelmäßigen 

Folgeuntersuchungen angeboten werden.  
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2.5 Therapie  

Von den insgesamt 1655 Patientinnen erhielten 1059 eine Therapie. 158 Patientinnen erhielten 

aufgrund früher FIGO-Stadien eine operative Therapie, wobei bei 111 Patientinnen eine 

adjuvante Strahlentherapie folgte, während 47 Patientinnen ausschließlich operiert wurden. 

1012 der Patientinnen erhielten eine transkutane Strahlentherapie mit einer Cobalt-60 Einheit. 

27,5 % der Frauen, welche bestrahlt wurden, erhielten eine sogenannte radikale Strahlendosis 

von kumulativ 60-72 Gy. 45,3 % der Patientinnen erhielten eine reduzierte Strahlendosis von 

kumulativ 44-50 Gy, während 27,1 % der Patientinnen eine rein palliative Strahlentherapie in 

sogenannten single shots mit einer kumulativen Strahlendosis von 32 Gy erhielten. Trotz 

eindeutig belegter verbesserter Prognose erhielten nur 17,1 % aller Patientinnen eine simultane 

oder adjuvante Chemotherapie (71,72). Wir gehen davon aus, dass für den niedrigen Anteil von 

Patientinnen mit Chemotherapie neben gesundheitlichen Faktoren wie erhöhten 

Nierenretentionsparametern oder einem niedrigen Karnofsky-Index vor allem finanzielle und 

ressourcenbezogene Faktoren verantwortlich sind. Denn Chemotherapeutika sind teuer und 

sowohl die Anzahl der Arzneimittel als auch die Bettenplätze im Krankenhaus, die zur 

Verabreichung benötigt werden, sind limitiert (43,73).  

Neben einer perkutanen Strahlentherapie wird die Kombination mit einer intrakavitären 

Brachytherapie bei Patientinnen mit FIGO-Stadium IIb-IVa aufgrund verbesserter 

Therapieerfolge dringend empfohlen. Han et al. zeigten einen positiven Effekt intrakavitärer 

Brachytherapie auf das Gesamtüberleben 2013 in einer Studie mit 7359 Patientinnen mit 

Zervixkarzinom (74). Kim et al. bestätigten diese Erkenntnisse 2021 in einer großangelegten 

Studie mit 12,721 Patientinnen (75). Durch Brachytherapie wird eine erhöhte Gesamtdosis von 

80-95 Gy im Zentrum des Tumors angestrebt (76). Im Jahr 2010 war die intrakavitäre 

Brachytherapie in nur 20 von 53 afrikanischen Staaten verfügbar – Äthiopien war nicht darunter 

(77). 

 

2.6 Gesamtüberleben von Patientinnen mit Zervixkarzinom nach Therapie 

Innerhalb der Kohorte der 1059 Patientinnen, welche eine Therapie erhalten hatten, 

registrierten wir 212 Todesfälle. 378 Patientinnen konnten nicht telefonisch erreicht werden 

oder erschienen nicht zu geplanten Nachsorgeuntersuchungen und waren somit zensiert. Aus 

diesem Grund errechneten wir sowohl ein Gesamtüberleben mit den vorhandenen Daten als 

auch ein Worst-Case-Szenario in welchem wir davon ausgingen, dass Patientinnen, welche 

zensiert wurden, einen Tag nach dem letzten registrierten Kontakt verstarben. Die geschätzten 

Ein- und Zwei-Jahres-Überlebensraten der Kohorte betrugen 90,4 % beziehungsweise 73,6 %.  
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Im Worst-Case-Szenario reduzierte sich das Zwei-Jahres-Gesamtüberleben von 73,6 % auf  

45,4 %. Die mediane Überlebenszeit betrug 40,6 Monate und im Worst-Case-Szenario 21,5 

Monate. Die Zwei-Jahres-Überlebensrate war am besten für Patientinnen mit niedrigem FIGO-

Stadium I-IIa und verschlechterte sich jeweils mit fortschreitendem FIGO-Stadium. Am 

schlechtesten war sie für Patientinnen im höchsten FIGO-Stadium IVb (22). Es ist davon 

auszugehen, dass in der Kohorte dieser Studie insbesondere Patientinnen mit weit 

fortgeschrittenem Tumorleiden unterrepräsentiert sind, da diese mit größerer 

Wahrscheinlichkeit bereits vor Therapiebeginn verstorben sind. Ferner ist anzunehmen, dass 

insbesondere Patientinnen aus ländlichen Regionen in reduziertem Allgemeinzustand aufgrund 

eines weit fortgeschrittenen Tumorstadiums den – teils beschwerlichen und teuren – Weg in die 

Hauptstadt Addis Abeba auf der Suche nach Therapie nicht mehr antreten können. Aufgrund 

unserer Krankenhaus-Kohorte gehen wir daher davon aus, dass das errechnete 

Gesamtüberleben gegenüber einer populationsbezogenen Kohorte vorteilhafter ausfällt. Daten 

aus einem populationsbezogenen Krebsregister in der ugandischen Hauptstadt Kampala zeigen 

eine Fünf-Jahres-Überlebensrate von 19 % in den Jahren 1993-1997 (78). In Harare, Zimbabwe, 

lag die Drei-Jahres-Überlebensrate bei 44,2 %, wobei hier nur die Hälfte der Patientinnen in der 

Kohorte bestrahlt wurden (79). Eine weitere Studie ergab eine Fünf-Jahres-Überlebensrate von 

22 % in Gambia und 13 % in Uganda (80). Die Zwei-Jahres-Überlebensrate von fast 74 % in 

unserer Studie lag somit über jenen, welche in Zimbabwe, Gambia und Uganda erhoben wurden. 

Einerseits könnte dies zum Teil dem vermuteten Fehlen einiger Patientinnen mit weit 

fortgeschrittenen Tumorstadien zugeschrieben werden. Andererseits kann dies auch als Hinweis 

für einen positiven Effekt der in Addis Abeba praktizierten Strahlentherapie gedeutet werden. 

Neben dem FIGO-Stadium war ein hohes Patientinnenalter über 60 Jahre sowie das Vorliegen 

einer Anämie ein unabhängiger Prädiktor für ein schlechteres Gesamtüberleben. Diese 

Beobachtungen sind kongruent mit den Erkenntnissen diverser, publizierter Studien (66,81–83).   

 

2.7 Effekt und Nebenwirkungen der Strahlentherapie sowie Therapieadhärenz der 
Patientinnen 

Patientinnen mit Zervixkarzinom, welche die Strahlentherapie frühzeitig abbrachen, hatten in 

unserer Studie mit 788 Patientinnen derselben Kohorte ein reduziertes Gesamtüberleben (84).  

Fast die Hälfte der Patientinnen, die eine radikale Strahlentherapie erhalten sollten, erhielten 

nicht die geplante kumulative Strahlendosis. Bei Patientinnen mit nicht radikaler 

Strahlentherapie fiel der Anteil an Therapieabbrüchen mit 17 % geringer aus.  
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Die Ursache für einen großen Anteil aller Therapieabbrüche waren Nebenwirkungen durch die 

Strahlentherapie. Wir dokumentierten eine Strahlendermatitis in 9 % sowie Diarrhö in 12 % aller 

Fälle. Noch häufiger wurden Spätfolgen der Strahlentherapie erfasst, was sich im Rahmen von 

Nachsorgeuntersuchungen sowie der telefonischen Nachsorge von 440 Frauen herausstellte.  

43 % der Frauen litten unter Dysurie aufgrund einer nichtinfektiösen Zystitis und bei 41 % der 

Frauen wurde eine suprapubische Fibrose festgestellt. Weitere erfasste, späte Nebenwirkungen 

waren Harninkontinenz (22 %), vesicovaginale Fistelbildung (17 %) sowie vaginale Enge (13 %).  

Diese Nebenwirkungen führen zu deutlichen Einbußen der Lebensqualität der Frauen. 

Die Beobachtungen unterstreichen einerseits die Notwendigkeit einer breiten Implementierung 

der intrakavitären Brachytherapie und andererseits den Bedarf an supportiven Maßnahmen wie 

Schmerztherapie und psychosoziale Betreuung zur Milderung der Nebenwirkungen und 

Verbesserung der Lebensqualität.  

Auch finanzielle oder logistische Faktoren wurden als Grund für als Grund für frühzeitige 

Therapieabbrüche genannt. Um die Therapieadhärenz zu verbessern, sind demnach 

Maßnahmen zur finanziellen und organisatorischen Unterstützung der Patientinnen notwendig.   
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2.8. Stärken und Limitationen 

Stärken der vorliegenden Arbeit sind die große Zahl der bis zu 1655 eingeschlossenen 

Patientinnen mit nachgewiesenem invasivem Zervixkarzinom. Nach unserem Wissen ist dies die 

größte retrospektive Studie über die klinische Präsentation und die Behandlung von 

Patientinnen mit Zervixkarzinom in Subsahara-Afrika. Auch die Inklusion von Informationen 

über 516 Patientinnen, welche keine Therapie erhalten hatten, gehört zu den Stärken der 

Studie. Eine Limitation liegt insbesondere in der retrospektiven Datenerhebung. So wurde ein 

Großteil der Daten aus handschriftlichen Patientinnenakten akquiriert, welche nicht immer 

vollständig waren. Einige Informationen wie der Zeitpunkt des Symptombeginns beruhten auf 

Selbsteinschätzungen der Patientinnen, welche – insbesondere bei langen Zeiträumen – von 

einer Erinnerungsverzerrung betroffen sein können. Jedoch wurden diese Informationen 

ausschließlich von drei praktizierenden Onkologen erhoben, sodass von ähnlichen 

Fragetechniken auszugehen ist. Weiter müssen wir von einer gewissen Selektionsverzerrung 

ausgehen, da nur im Tikur Anbessa Hospital vorstellige Frauen in die Studien eingeschlossen 

wurden. Insbesondere Frauen aus ländlichen Regionen, welche den Weg in die Hauptstadt 

aufgrund weit fortgeschrittener Tumorstadien und folglich reduziertem Allgemeinzustand nicht 

mehr auf sich nehmen konnten, könnten daher in der Studie fehlen. Dies würde zu einer 

positiven Verzerrung des Outcomes führen. Möglich ist auch eine Unterrepräsentation von 

Patientinnen in sehr frühen Tumorstadien, welche eine sogenannte einfache Hysterektomie 

ohne anschließende Radiochemotherapie in einem anderen Krankenhaus erhalten hatten und 

daher niemals im Tikur Anbessa Hospital vorstellig wurden. Aufgrund niedriger landesweiter 

Screeningraten ist jedoch davon auszugehen, dass dieser Anteil gering ist.  
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2.9. Fazit 

Noch immer stellt das Zervixkarzinom für Frauen eine reale Bedrohung von Gesundheit und 

Leben dar. Dies ist vor allem in LMICs der Fall, in denen die überwältigende Mehrheit der 

Erkrankungs- und Todesfälle vorkommen. Trotz allem besteht auch in Äthiopien, wo das 

Zervixkarzinom zu den häufigsten Tumoren zählt, ein Mangel an epidemiologischen Studien. Mit 

einer großangelegten Datenerhebung im Tikur Anbessa Hospital in der äthiopischen Hauptstadt 

Addis Abeba sollte ein Beitrag zur Schließung dieser Forschungslücke geleistet werden. Die 

Erkenntnisse aus den vier besprochenen Studien bieten ein umfassendes Bild über die klinische 

Präsentation, die Hürden auf dem Weg zur Therapie und das Überleben von über 1500 Frauen 

welche im Zeitraum September 2008 – September 2012 mit invasivem Zervixkarzinom im Tikur 

Anbessa Hospital registriert wurden. Wir sahen viele HIV-positive Frauen, welche im Mittel über 

10 Jahre früher als Frauen mit negativem oder unbekannten HIV-Status erkrankten. Auch 

wurden diese Frauen mit weiter fortgeschrittenen FIGO-Stadien diagnostiziert. Da diese 

Patientinnengruppe besonders vulnerabel für die Entwicklung eines invasiven Zervixkarzinoms 

in jungem Alter und eine Diagnose in fortgeschrittenem Stadium ist, müssen Aufklärung und 

Screening in besonderem Maße auf sie angepasst werden. Bestehende medizinische 

Infrastruktur zur HIV-Therapie könnte hierfür genutzt werden. Neben den Maßnahmen der 

Primärprävention zur Vermeidung der Erkrankung ist für bereits erkrankte Frauen eine 

frühzeitige Diagnose sowie ein rascher Therapiebeginn von essenzieller Bedeutung für den 

Behandlungserfolg. Das Angebot sollte bei bereits medizinisch angebundenen Patientinnen mit 

HIV sensibel integriert werden. Bei der Auswertung der Daten stellten wir zwischen 

Symptombeginn und Diagnosestellung jedoch lange Zeiträume fest, welche mit weiter 

fortgeschrittenen Tumorstadien assoziiert waren. Insbesondere Frauen aus ländlichen Regionen 

wiesen längere Wartezeiten auf. Um die Diagnosestellung zu beschleunigen, muss demnach 

dringend medizinische Infrastruktur auch abseits urbaner Regionen ausgebaut werden. 

Außerdem sollte das Bewusstsein für die Erkrankung und deren Symptome durch gezielte 

Kampagnen und Schulungen gestärkt werden. Weiterhin kam es in vielen Fällen aufgrund langer 

Wartezeiten bis zum Therapiebeginn zu einem weiteren Fortschreiten der Tumorausbreitung 

und einem Anstieg des Tumorstadiums. Auch dies unterstreicht die Notwendigkeit des Ausbaus 

personeller und apparativer Ressourcen, um diese Wartezeiten zu verkürzen. Wir stellten im 

Vergleich mit HICs deutlich schlechtere Gesamtüberlebensraten fest. Es ist davon auszugehen, 

dass dies zunächst an den weit fortgeschrittenen Tumorstadien der meisten Frauen zum 

Diagnosezeitpunkt lag.  
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Zudem unterscheidet sich der Therapieumfang in Äthiopien von HICs durch die Abwesenheit 

intrakavitärer Brachytherapie und das häufige Fehlen von Chemotherapie. Dennoch war das 

beobachtete Gesamtüberleben günstiger als in anderen Ländern Subsahara-Afrikas, in denen 

keine perkutane Strahlentherapie durchgeführt wurde. Daher ist das Vorhandensein dieser 

Therapieform ein wichtiger Baustein zur Verringerung von Mortalität und Morbidität in 

Äthiopien. Auch das Auftreten von Nebenwirkungen der Strahlentherapie, welche zu häufigen 

Therapieabbrüchen geführt haben, unterstützt das Erfordernis einer flächendeckenden 

Verfügbarkeit intrakavitärer Brachytherapie zur Limitierung strahlungsassoziierter 

Nebenwirkungen. Die Patientinnen mit unvollständig durchgeführter Strahlentherapie hatten 

ein reduziertes Gesamtüberleben. Abschließend lassen sich folgende wichtige Ansätze 

herausstellen, um das Zervixkarzinom als zentrales Gesundheitsproblem zu bekämpfen und das 

Leid zahlreicher äthiopischer Frauen zu reduzieren: Die Reduktion der Zeit zwischen 

Symptombeginn und Diagnose und der Wartezeit bis zum Therapiebeginn, die Fokussierung auf 

HIV-positive Frauen als Hochrisikogruppe sowie die Verbesserung der Therapie durch 

flächendeckend verfügbare intrakavitäre Brachytherapie und Chemotherapie. Nur so kann ein 

Beitrag zur Erfüllung des durch die WHO ausgerufenen Ziels, das Zervixkarzinom in den nächsten 

100 Jahren zu eliminieren, geleistet werden.  
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4. Thesen 

 

1. Nur 16,4 % der Patientinnen qualifizierten sich mit einem frühen FIGO-Stadium <2b für 

eine operative Therapie.  

2. Nahezu alle Patientinnen hatten zum Diagnosezeitpunkt Symptome, welche dem 

Zervixkarzinom zugerechnet werden können. Dies spiegelt einerseits das Fehlen von 

Screeningmaßnahmen, sowie andererseits das geringe Wissen von Bevölkerung und 

medizinischem Personal über das Zervixkarzinom wider. 

3. Zwischen Beginn der ersten Symptome und histologischer Diagnosestellung vergingen 

lange Zeiträume (im Median 30 Wochen). Lange Zeiträume zwischen Symptombeginn 

und histologischer Diagnose, welche insbesondere bei der ländlichen Bevölkerung 

auftraten waren assoziiert mit fortgeschrittenen FIGO-Stadien.  

4. 8,6 % der 1059 Patientinnen hatten einen bekannten positiven HIV-Status gegenüber 

23,2 % bekannt negativen und 68,2 % Frauen mit unbekanntem HIV-Status. Diese 

Frauen waren zum Diagnosezeitpunkt jünger und wurden häufiger in einem 

fortgeschrittenen Tumorstadium diagnostiziert, weshalb der zielgerichtete Einsatz 

präventiver Maßnahmen bei HIV-positiven Frauen notwendig ist.  

5. Nach Registrierung im Tikur Anbessa Hospital vergingen erneut lange Wartezeiten von 

3,8 Monaten im Median bis zum Beginn der Strahlentherapie. In diesem Zeitraum wuchs 

bei längerer Wartezeit der Anteil an Frauen mit fortgeschrittenem Tumorstadium. 

6. Eine unvollständige Strahlentherapie war mit einem schlechteren Gesamtüberleben 

assoziiert. Häufig wurden Nebenwirkungen der Strahlentherapie als Gründe für einen 

Therapieabbruch genannt, weshalb es notwendig ist neben supportiven Maßnahmen 

eine gezieltere Strahlentherapie zu nutzen, z.B. durch den Einsatz intrakavitärer 

Brachytherapie. 

7. Nur 17 % der therapierten Patientinnen mit Zervixkarzinom erhielten eine 

Chemotherapie trotz eindeutig belegtem Nutzen. Der Einsatz von Chemotherapie muss 

erweitert werden, um eine leitliniengerechte Therapie zu gewährleisten. 

8. Das 1-Jahres- bzw. 2-Jahres-Gesamtüberleben der 1009 therapierten Patientinnen lag 

mit 83 % bzw. 63 % niedriger als in Ländern des globalen Nordens, war jedoch 

vergleichbar mit anderen Ländern niedrigen und mittleren Einkommen.
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Abstract

Introduction: In Ethiopia, most cervical cancer patients present at advanced cancer stages, long time after they
experience first symptoms. We investigated possible predictors of long time spans between symptom onset and
pathologic diagnosis (patient intervals). We also aimed to seek out predictors for advanced cancer stage diagnosis.

Methods: We conducted a retrospective cohort study among 1575 cervical cancer patients who were registered at
Tikur Anbessa Specialized Hospital (TASH), Addis Ababa, Ethiopia between September 2008 and September 2012.
Cox proportional hazards regression was used to find predictors of long patient intervals. Cumulative odds ordinal
logistic regression was used to identify predictors of cancer stage at diagnosis.

Results: Median patient interval was 30 weeks, with the interval substantially longer in patients residing in rural
than urban areas. Longer patient intervals were associated with more advanced cancer stages at pathologic
diagnosis. HIV-positive women had an almost 1.5 times increased risk of diagnosis at a more advanced stage.

Conclusion: Cervical cancer patients are diagnosed after long time periods leading to advanced stages at
diagnosis. Measures to raise awareness about cervical cancer, to increase screening and to shorten the time interval
from recognition of symptoms to diagnosis are urgently needed.

Keywords: Cervical cancer, Sub-Saharan Africa, Patient interval, Ethiopia, HIV

Introduction
Cervical cancer incidence and mortality has been dras-
tically reduced in high resource countries during the last
decades. This can be largely attributed to the implemen-
tation of screening programs for the detection of precan-
cerous lesions and HPV and improved therapy [1, 2].
Yet in low- and middle income countries where access
to such measures is limited, cervical cancer remains a
significant health problem. The vast majority of an esti-
mated number of 311.000 cervical cancer deaths world-
wide occur in less developed regions [3]. In Ethiopia,
where almost 6.300 new cases are diagnosed annually,

about 4.884 women die from cervical cancer each year.
This makes cervical cancer the second-most common
cancer in the country, and the second-most deadly can-
cer among Ethiopian women [4].
One of the most important prognostic factors is stage

at diagnosis, linking early-stage diagnosis with better
chances of survival [5]; still most cervical cancer patients
present at advanced stages in Ethiopia [6]. Studies exam-
ining predictors of late and advanced stage presentation
of cervical cancer patients in low- and middle-income
countries have been scarce [7]. The relationship between
HIV-infection and cervical cancer and the question of
whether HIV-infection leads to more advanced cancer
stages is discussed controversially [8–10]. The timespan
between symptom onset and diagnosis has been associ-
ated with stage at diagnosis [11], but other studies could
not confirm this [12, 13]. However, these studies were
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conducted in high-income countries where time to diag-
nosis is considerably shorter. It is unclear whether these
results likewise apply to low-income countries such as
Ethiopia, where time to diagnosis is long and patients
present at advanced stages. Tragically, in a previous
study of a hospital cohort of 1.059 cervical cancer pa-
tients receiving oncologic treatment in Addis Ababa,
Ethiopia, we found long periods of time between
diagnosis and the beginning of cancer treatment. This
led to stage-migration and thus decreased chances of
survival [6].
In this study, using the same cohort (with the addition

of patients who were diagnosed with cervical cancer but
never received therapy) we focused on the time between
patient reported onset of symptoms and pathological
diagnosis (patient interval). The aim of this study was to
find predictors for cancer stage at pathological diagnosis
and longer patient intervals in Ethiopia. We further hy-
pothesized that longer patient intervals lead to more ad-
vanced stages at diagnosis.

Methods
Setting
We conducted a retrospective cohort study among cer-
vical cancer patients who registered at Tikur Anbessa
Specialized Hospital (TASH), Addis Ababa, Ethiopia be-
tween September 2008 and September 2012 as described
earlier [6, 14, 15]. TASH is the largest hospital in
Ethiopia and the only hospital in the country currently
offering radiotherapy – thus, people from all parts of the
country were referred there for therapy. Early tumor
stages from FIGO Ia - IIa were treated with radical hys-
terectomy with curative intentions. More advanced
tumor stages and cases of unclear surgical margins were
treated with external beam radiotherapy. At the time of
the study, brachytherapy as recommended according to
international guidelines was not available in Ethiopia.

Study population
Ethiopian woman who presented at TASH between Sep-
tember 2008 until September 2012 with a primary diag-
nosis of invasive cervical cancer were eligible for this
study. Of 1655 collected patient files, we used 1575 cases
for further analysis. Of these 80 patients were excluded:
42 patients presenting with recurrent disease; two
asymptomatic patients who were incidentally diagnosed
with cervical cancer; 35 with missing dates regarding
pathological diagnosis or symptom onset; one with non-
invasive cancer. Since there was no nationwide cervical
cancer screening program in place, all women included
presented with symptomatic disease. Information re-
garding patient characteristics, clinical characteristics
such as histology, FIGO-Stage, symptoms and waiting

times were retrieved from patient files from the oncol-
ogy and gynecology ward.

Predictor variables
The patients’ residency was classified as urban or rural.
Patients living in one of the 10 largest cities in Ethiopia
were classified as ‘urban’, while the remaining patients
living in smaller cities and villages were classified as
‘rural’. HIV-status was subdivided into two groups: posi-
tive HIV-status, and negative or unknown HIV-status.
Comprehensive HIV-screening at TASH was routinely
introduced after September 2011; before this time, only
clinically-suspicious patients or patients with a high risk
profile (e.g. those with an HIV-positive partner) were
screened for HIV. The predictor variables in both
models were preselected using variables that were coher-
ent with similar studies [16–18]. Other risk factors com-
monly examined in regards to both late and advanced
stage presentation include socioeconomic status vari-
ables such as low education and illiteracy [16–22]. These
were not recorded in the patient files at TASH, and thus
could not be assessed in this analysis.

Staging
Tumors were staged according to guidelines set by the
International Federation of Gynecology and Obstetrics
(FIGO) [23]. Stage at primary diagnosis when first seen
by a physician was used for further analysis in this study.
FIGO-stages were assessed around the date of pathology
report. In most cases, a chest X-Ray and abdominal
ultrasound followed. If there was an upstaging within 4
weeks after the first staging due to distant metastasis
findings or hydronephrosis, the higher FIGO-stage was
used. FIGO-stages were later grouped for statistical ana-
lysis into stage of FIGO I - IIa (patients receiving pri-
mary surgery), FIGO IIb, FIGO III (FIGO IIIa and IIIb)
and stage of FIGO IV (IVa and IVb).

Time intervals
Patient interval was defined as the time interval between
the date the patient noticed the first symptom and the
date of the biopsy report. This interval was used because
the date of the first symptom and the date of pathologic
diagnosis were widely available, whereas the date of first
presentation – i.e. when the patient was first seen by a
clinician – was not documented for most patients. Data
on symptom onset were abstracted from handwritten
documents in the patient files. Patient interval was used
as a continuous variable in weeks to avoid loss of power
and bias [24, 25].

Statistical analysis
Data were analyzed using SPSS Version 23. A cumula-
tive odds ordinal logistic regression with proportional
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odds was conducted to examine the effect of time to
diagnosis, HIV-status, place of residence and age on
stage at diagnosis. The proportional odds assumption
was assessed by a full likelihood ratio test. Odds ratios
are presented with their corresponding 95% confidence
intervals.
Cox proportional hazards regression was used to

evaluate the association between predictors and the pa-
tient interval and to calculate hazard ratios (HRs) with
95% confidence intervals. Simple regression analysis was
conducted using the predictor variables age, place of
residence and HIV-status. For multiple regression ana-
lysis, we included all three variables into the model.

Results
Patient characteristics
Mean age was 49 years (SD ±11.6 years). Known HIV-
seropositive women presented at a mean age of 39 years,
while patients with a negative or unknown HIV-status
presented at a mean age of 50 years. One hundred
thirty-five of the patients were tested HIV-seropositive

(8.6%). Out of the 494 women screened for HIV, 135
women were screened positive and 359 were screened
negative. The rest of the women where not screened. Of
the HIV-seropositive women, 86.3% were on antiretro-
viral medication. Close to two thirds of the women came
from rural areas. Most woman presented with advanced
stages (55.2% stage IIIb or higher). Only 12.1% presented
with an early FIGO-stage of I-IIa, making them eligible
for surgery (Table 1).

Predictors for longer patient interval
Median patient interval was 30 weeks (range 0–526
weeks). It was shorter for HIV-positive women (25
weeks) compared to women with a negative or unknown
HIV-status (30 weeks). Rural women received their
pathologic diagnosis after a median time of 32 weeks
whereas women from one of the 10 largest cities in
Ethiopia were diagnosed after a median time interval of
25 weeks.
Univariate analysis indicated a higher risk for longer

patient intervals for women from rural areas compared

Table 1 Demographic and clinical characteristics of the study population according to FIGO Stage at diagnosis (n = 1575)
Patient Characteristics FIGO Stage

All Stages I-IIa IIb III IV

N N (%) N (%) N (%) N (%)

All Patients 1575 191 (12.1) 497 (31.6) 731 (46.4) 156 (9.9)

Age (years) (mean + SD) Range 21–93 48,9 ± 11,5 47.9 ± 11.4 49.6 ± 11.9 48.4 ± 11.3 50.9 ± 11.5

Menopausal status

Premenopausal 344 41 (11.9) 102 (29.7) 175 (50.9) 26 (7.6)

Postmenopausal 1212 148 (12.2) 386 (31.8) 548 (45.2) 130 (10.7)

Unknown 19 2 (10.5) 9 (47.4) 8 (42.1) 0 (0)

Residence

Rural 976 114 (11.7) 303 (31.0) 465 (47.6) 94 (9.6)

Urban (Biggest 10 Cities) 599 77 (12.9) 194 (32.4) 266 (44.2) 62 (10.4)

HIV Status

HIV-positive 135 11 (8.1) 37 (27.4) 74 (54.8) 13 (9.6)

negative / unknown 1440 180 (12.5) 460 (31.9) 657 (45.6) 143 (9.9)

Parity (mean + SD) Range 0–17 6.1 ± 3.0 5.6 ± 2.9 6.6 ± 3.1 6.0 ± 3.0 6.5 ± 3.0

Marital Status

Unmarried 12 2 (6.7) 4 (33.3) 5 (41.7) 1 (8.3)

Early marriage (< 18 years) 1187 146 (12.3) 380 (32.0) 550 (46.3) 111 (9.4)

> 18 years / unknown age 94 20 (21.3) 30 (31.9) 38 (40.4) 6 (6.4)

Unknown Martial Status 282 23 (8.2) 83 (29.4) 138 (48.9) 38 (13.5)

Histology

Squamous cell carcinoma 1488 170 (11.4) 462 (31.1) 711 (47.8) 145 (9.8)

Adenocarcinoma 66 17 (25.8) 29 (43.9) 12 (18.2) 8 (12.1)

Other 21 4 (19.0) 6 (28.6) 8 (38.1) 3 (14.3)

FIGO International Federation of Gynecology and Obstetrics, SD Standard deviation, HIV Human immunodeficiency virus
% as proportion among stages
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with woman coming from one of the 10 largest cities
(HR 1.23; CI 1.11–1.36) (Table 2). Also more likely to be
diagnosed later in univariate analysis were younger pa-
tients (HR 0.99) and women with a negative or unknown
HIV-status (HR 1.19, (CI 1.004–1.43)). After entering all
three variables (age, place of residence, HIV-status) in
the multiple Cox-Model, the adjusted Hazard Ratio for
HIV-status was 1.1 (CI 0.91–1.32) and for age 0.99 (CI
0.99–1). The adjusted Hazard Ratio for place of resi-
dence remained 1.23 (CI 1.11–1.36).

Predictors for more advanced stage at diagnosis
We found longer patient intervals associated with more
advanced FIGO-stages at diagnosis in the proportional
odds model (OR 1.004 (CI 1.002–1.006) p: < 0.001)
(Table 3). This means that the odds of being diagnosed
in a more advanced stage group increased by 0,004 every
week. Patient interval was shortest for early stages (24
weeks for FIGO I-IIa) and longest for advanced stages
(35 weeks for FIGO IV) (Fig. 1).
Known HIV-infection was associated with an almost

1.5-fold risk of diagnosis at a more advanced stage com-
pared to those patients with a negative or unknown
HIV-status (95% CI 1.05–2.1 p = 0.025). Our data sug-
gested no association between place of residence, age
and stage at diagnosis.

Symptoms at diagnosis
All patients presented with symptoms related to cervical
cancer, with the most common symptoms being abnor-
mal vaginal bleeding, abdominal pain and vaginal dis-
charge (Table 4). Even in early stages I-IIa, 91.1% of
patients presented with abnormal vaginal bleeding. Con-
stipation was suggestive of late stage disease: 64% of the
patients presenting with constipation were staged IIIb
and higher.

Discussion
We found that longer patient intervals increased the risk
of advanced stage cervical cancer diagnosis. Previous
studies on the effect of longer patient intervals on out-
comes like advanced stage and impaired survival

presented conflicting results. Consistent with our find-
ings, in the 1980s Fruchter et al. reported an increased
risk for presentation at advanced stages of cervical can-
cer after long patient intervals [11]. In contrast, Tokuda
et al. in Japan found no association between patient
interval and stage of cervical cancer in the 1990s. How-
ever, Japan is a high-resource country and median pa-
tient interval was only 30 days [12], differing
substantially from the long patient intervals observed in
Ethiopia.
We also found that HIV-infection was associated with

more advanced cancer stages at time of diagnosis com-
pared to patients with a negative or unknown HIV-
status. The association of HIV and HPV is well-known,
and previous studies repeatedly linked HIV-infection
with a higher prevalence, incidence and persistence of
HPV-infection and its progression into precancerous le-
sions (especially for patients with low CD4 cell counts)
[26, 27]. However, the association between HIV and in-
vasive cervical cancer is less clear. Published data indi-
cate a 1.6 to 2.4 increased risk of developing invasive
cervical cancer for HIV-positive women [28, 29]. The ef-
fect of seroprevalence of HIV on cancer stage at time of
diagnosis in comparable settings is similarly hard to
establish.
In South-Africa, Lomalisa et al. found that HIV-

positive patients with a CD4 count of below 200/mm3
had significantly more advanced tumor stages than HIV-
negative women [9]. Fruchter et al. found HIV-positive

Table 2 Predictors for longer patient interval (time between symptom onset and pathologic diagnosis)
Predictor Unadjusted HR (95% CI) Adjusted HR (95% CI) p-value

Age (years) 0.99 (0.99–1) 0.99 (0.99–1) 0.7

Place of residence

Rural 1.23 (1.11–1.36) 1.23 (1.11–1.36) < 0.001

Urban

HIV-Status

positive 1.19 (1.004–1.43) 1.1 (0.91–1.32) 0.29

Negative/unknown 1 1

HR Hazard ratio, CI Confidence interval, HIV Human immunodeficiency virus

Table 3 Predictors for more advanced stage at diagnosis
Predictors Odds Ratio (95% CI) p-value

Waiting time (weeks) 1.004 (1.002–1.006) < 0.001

Age (years) 1.004 (0.99–1.01) 0.31

Place of residence

rural 1.08 (0.89–1.31) 0.42

urban 1

HIV-Status

positive 1.48 (1.05–2.1) 0.025

Negative / unknown

CI Confidence interval, HIV Human immunodeficiency virus
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patients to be at elevated risk for advanced cervical can-
cer diagnoses in univariate analysis. That said, their ob-
served study group was small and statistical significance
ceased after adjusting their model for other variables [8].
Moodley et al. found advanced stages among both HIV-
positive and -negative patients with no association be-
tween HIV-status and stage [10]. On average HIV-
seropositive women in our study presented 11 years
younger than patients with a negative or unknown HIV-
status [14]; this is consistent with the previous scientific
literature where HIV-positive women presented 10–15
years earlier than HIV-negative women [10, 30]. The as-
sociation of HIV-infection and advanced stage presenta-
tion of cervical cancer could potentially be explained by
the HIV-associated immunodeficiency leading to a more
rapid cancer growth, although other authors attribute
this to molecular interactions between HIV and HPV
[31–33]. Ibrahim et al. in Sudan identified high age and
rural residence as predictors for advanced stage presen-
tation [16]. Findings from similar studies in Morocco
and South India include socioeconomic factors such as
low education and illiteracy [17, 19].
In our study, women from rural areas tended to have

longer patient intervals. This may be attributable to a

low awareness of cervical cancer and its associated
symptoms or the lack of health facilities and skilled
personnel in rural parts of the country. Macleod et al.
reported a lack of awareness and a misinterpretation of
the seriousness of symptoms as the main risk factor for
long patient intervals [20]. Fear of finding cancer and so-
cioeconomic factors like illiteracy were other common
themes among comparable studies [11, 17, 21].
In multivariate analysis, rural origin was associated but

both age and HIV-status were not associated with long pa-
tient intervals in our study. Other factors that presumably
influence the length of the patient interval include financial
and logistic factors including delays in health care service.
We observed long time periods of median 25 to 35

weeks between women noticing the first symptom and
pathological diagnosis among all stages, increasing with
FIGO-stage. A comparable study in Nepal found shorter
patient intervals of median 22 weeks [18]. Even in early
stages, women were often diagnosed after many weeks
or months of experiencing symptoms of cervical cancer
such as abnormal vaginal bleeding, pain and vaginal dis-
charge. After pathological diagnosis, patients often had
to wait months until radiotherapy started, which further
increased the risk of cancer progression [6].

Fig. 1 Box-plot showing median patient interval (time between symptom onset and pathologic diagnosis in weeks) with 25th and 75th
percentile by FIGO stage group

Table 4 Intensity of common symptoms when first seen by a physician among cervical cancer patients (n = 1575)
Symptoms Intensity of symptoms

None Mild Moderate Severe Unknown

N (%) N (%) N (%) N (%) N (%)

Vaginal bleeding 115 (7.3) 404 (25.7) 977 (62.0) 74 (4.7) 5 (0.3)

Pelvic pain 442 (28.1) 213 (13.5) 858 (54.5) 57 (3.6) 5 (0.3)

Vaginal discharge 424 (26.9) 331 (21.0) 814 (51.7) – 6 (0.4)

Constipation 1267 (80.4) 101 (6.4) 197 (12.5) 5 (0.3) 5 (0.3)
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The key strength of this study is the large sample size
with patients coming from all over Ethiopia. There are,
however, certain limitations we need to acknowledge. Data
regarding patient and tumor characteristics and dates used
for the calculation of patient interval were extracted from
handwritten medical records. These dates relied on self-
reporting from patients who might have been subjected to
recall bias. We do not know how well women remembered
the date of symptom onset and how meticulously it was
documented. Secondly, women who were symptomatic for
a long time but never presented to a health care profes-
sional may have died at advanced stages without ever being
diagnosed at TASH and thus did not appear in our study.
Hence, such a selection bias might falsely result in favorable
data, particularly for patients with advanced cancer stages.
Since the date of first presentation to a health care profes-
sional was not available for many patients, it was not pos-
sible to identify precisely at which stages of the diagnostic
pathway these delays occur. Some patients may have been
clinically diagnosed earlier and then had to wait until refer-
ral for pathological diagnosis – yet for the patients for
whom all data were available, this interval did not vary sub-
stantially between tumor stages and residence. Qualitative
research is needed to identify the impediments to diagnosis
which lead to long patient intervals and more advanced
stage presentation.
Previous studies found that efforts in down-staging

helped to significantly increase overall survival. A three-
year program in rural Tanzania with the aim of down-
staging cancer through proactive visits from trained health
aides into people’s homes showed favorable results [34].
One study conducted in rural India found that a cervical
cancer education group effectively reduced the ratio of ad-
vanced stage diagnoses and increased the number of
women diagnosed at early tumor stages [35]. However,
awareness of cervical cancer and knowledge of risk factors,
signs and symptoms are still low among women in
Ethiopia and other African countries [36–38]. In Malaysia,
advanced cervical cancer presentation (stages III and IV)
dropped from 60 to 26% within 4 years after a program
was introduced, focusing on training health staff and
strengthening public awareness through the use of pam-
phlets and posters in clinics and hospitals [39].
Prevention and down-staging programs could be inte-

grated in HIV/AIDS care programs and other preexist-
ing healthcare infrastructures like it has been
successfully implemented in Zambia [40, 41]. Alongside
an increased coverage of HPV vaccination and screening,
such initiatives could help reduce cervical cancer mortal-
ity and incidence worldwide.

Conclusion
Our results support the hypothesis that long patient in-
tervals lead to more advanced cervical cancer stages at

pathologic diagnosis. Especially rural women tended to
be diagnosed late and need to be addressed through
awareness programs. HIV-postive women were at ele-
vated risk of advanced tumor presentation; this should
encourage efforts of the government to implement spe-
cific screening programs for HIV positive women. In
addition to the current government efforts to implement
nationwide screening programs, information about signs
and symptoms of the disease should be spread.
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ABSTRACT

Background. Almost 500,000 women are newly diagnosed
with cervical cancer (CC) every year, the majority from
developing countries.There is little informationon the survival
of these patients. Our primary objective was to evaluate
consecutive CC patients presenting over 4 years at the only
radiotherapy center in Ethiopia.
Methods. All patients with CC from September 2008 to
September 2012 who received radiotherapy and/or surgery
were included (without brachytherapy). Vital status was
obtained through telephone contact or patient cards.
Results. Of2,300CCpatients, 1,059patientswithstandardized
treatmentwere included. At the end of the study, 249 patients
had died; surviving patients had a median follow-up of 16.5
months; the 10% and 90% percentiles were 3.0 and 32.7
months, respectively. Mean age was 49 years (21–91 years).
The majority of patients presented with International

Federation of Gynecology and Obstetrics stage IIb–IIIa
(46.7%). Because of progression during the waiting time
(median 3.8months), this proportion declined to 19.3% at the
beginning of radiotherapy. The 1- and 2-year overall survival
probabilities were 90.4% and 73.6%. If assuming a worst-case
scenario (i.e., if all patients not available for follow-up after 6
months had died), the 2-year survival probability would be
45.4%.
Conclusion.This study gives a thorough 4-year overview of
treated patients with CC in Ethiopia. Given the limited
treatment availability, a relatively high proportion of patients
survived 2 years. More prevention and early detection at all
levels of the health care system are needed. Increasing the
capacity for external-beam radiation as well as options for
brachytherapy would facilitate treatment with curative in-
tention. The Oncologist 2014;19:727–734

Implications for Practice: This study analyzes 1,059 patients from Ethiopia with newly diagnosed cervical cancer who were
treatedby radiotherapy in the country’s onlyoncologic referral center.Overall survival after 2 yearswas considerably high (74%)
comparedwith data fromAfrican cancer registries, underlining the usefulness of radiotherapy.The survival was still lower than
that of patients from higher-resource settings, probably because of the lack of brachytherapy. Therefore, brachytherapy for
cervical cancer patients should be of high priority. Patients with earlier stages of disease had better outcome compared with
those with later stages. Awareness and early detection programs are needed in the Ethiopian setting.

INTRODUCTION

Everyyear, almost500,000womenworldwideareestimatedto
be newly diagnosed with cancer of the cervix uteri [1]. The
majority of cases are found in developing countries; in Africa
almost 60,000womendie of the disease eachyear [2]. In 2004,
cervical cancer contributed to 3.4million years of life lost (YLL)
worldwideandwasthegreatest singlecauseofYLL fromcancer
in women from low-income countries [3]. This mainly reflects
the absence of national cancer control programs, including
vaccination, screening, and early detection, in most African
countries. Cervical cancer accounts for 22%ofcancer deaths in

women aged 15–59 years, making it a symbol for global health
disparity; it burdens youngwomen from the poorest countries
and the most disadvantaged populations [4, 5]. Cancer
patients in sub-Saharan Africa tend to present with advanced
disease [6]. Despite this, in 2010 radiotherapywas available in
only 23 of 52 African countries—mostly in the northern and
southern states of the continent. Brachytherapywas available
inonly20countries [7].Onlyasmall amountofepidemiological
data on cervical cancer is currently available [8]; only five
African cancer registries were included in the World Health
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Organizationpublication “Cancer Incidence in FiveContinents,
Volume IX” [9]. Variations in incidence are expected within
countries between rural and urban settings [10], as well as
between different regions [11]. Research on cancer in Africa is
increasingly being facilitated through various initiatives (e.g.,
the Global Initiative for Cancer Registry Development in Low-
andMiddle-IncomeCountries and theAfricanOrganisation for
Research and Training in Cancer) [12].

Ethiopia is the second most populated country in sub-
Saharan Africa, with more than 42 million females [13].
Ethiopia is one of the least urbanized countries in the world,
with only 16% of the population living in urban areas [14].
There are an estimated 7,000 new cases of cervical cancer in
Ethiopia per year; nearly 5,000 people are estimated to die of
the disease per year [15]. Public oncological treatment in
Ethiopia, including radiotherapy, is limited to theRadiotherapy
Center at Tikur AnbessaUniversity Hospital, which is staffedby
four radiation oncologists.Treatment options for patientswith
cervical cancerareradicalhysterectomy(Wertheimoperation)
when in the early stages, at the Department of Gynaecology at
Tikur Anbessa Hospital. External-beam radiation can be given
combined with chemotherapy at the Radiotherapy Depart-
ment. Brachytherapy is not available in Ethiopia. When
attending the hospital, patients first have to register at the
Radiotherapy Department for an appointment with the
radiation oncologist. At this appointment, evaluation and
planning of radiotherapy is performed by the radiation
oncologist. Thereafter, patients receive an appointment to
start radiotherapy. Because of huge patient loads, a consider-
able amount of time may pass between these appointments.
Patients with acute bleeding receive priority for appointments
for emergency radiation. Little is known about the outcome of
cervical cancer patients who receive therapy in such settings
with limited resources. Recent publications point toward the
need for more epidemiological data on noncommunicable
diseases, including cancer, for example from cohort studies
[16, 17].

The primary aim of this study was to estimate the overall
survival of women with cancer of the cervix uteri whose
diagnosis and treatment by surgery and/or radiotherapy at
the Radiotherapy Center Addis Ababa took place between
September 10, 2008 and September 11, 2012.

MATERIALS AND METHODS

Patients and Methods
Women with histologically verified cancer of the cervix uteri
(International Classification of Disease-Oncology (ICD-O-3)
codes C53.0–9) who were diagnosed and treated between
September 10, 2008 and September 11, 2012 at the Ra-
diotherapy Center at Tikur Anbessa Hospital in Addis Ababa,
Ethiopia, were included in the study. Treatment consisted of
radiotherapy and/or surgery. All patient characteristics, tumor
characteristics, and information concerning therapy and
outcomewere extracted from the patients’ files.Waiting time
was calculated between the date of the first presentation at
the hospital and start of radiotherapy. All patients with
telephone numbers available were contacted by telephone.
Information on the date of last contact and survival status
was obtained by telephone from the patients or—in case of

death—from relatives. If patients or relatives were not
reached by telephone, the last date of personal contact was
taken from the patients’ files.

Staging
Tumors were classified according to the International Federa-
tion of Gynecology and Obstetrics (FIGO) staging system [18].
TheFIGOstagewasbasedonclinicalexaminationbyat leastone
of the four radiation oncologists from the Radiotherapy Center
(by authors A.M., T.W., and A.A.) and was documented in the
patients’ files.TheFIGOstageat firstpresentationtothehospital
was used for further analysis. In cases of discrepancy between
examinations, another radiation oncologist was consulted. In
a few cases of additional radiologic or sonographic detection of
hydronephrosis around the time of diagnosis, the FIGO stage
was classified as stage IIIb; in cases of distant metastasis, the
FIGO stage was classified as stage IVb (by authors U.M. and
M.B.). Patients with lack of findings on routinely performed
chest x-ray and abdominal ultrasoundwere considered “free of
distant metastasis.” The histological results were documented
according to written notes from pathology reports.

Treatment Modalities
Patients with cervical cancer were referred from all over
Ethiopia to Tikur Anbessa Hospital for radiotherapy. This
hospital has one cobalt-60 teletherapy unit. Patients with
early-stage disease residing in Addis Ababa were referred for
surgery as well. The surgical treatment was radical hysterec-
tomy with pelvic lymphadenectomy (Wertheim). This surgery
was performed in cases of FIGO stages Ia, Ib, and IIa. Tikur
Anbessa Hospital is the only hospital in Ethiopia regularly
performing Wertheim surgery and the only facility adminis-
tering combination radiochemotherapy. Patients with a FIGO
stage lower than IIb and clear surgical margins and negative
lymph nodes did not receive radiotherapy. Also, patients with
renal failure did not receive radiotherapy.

Adjuvant, radical, and palliative radiotherapywere applied
in two phases. In the first phase, opposing-field techniques
(anterior-posterior/posterior-anterior) were used, and in the
second phase, four-field box techniques were applied.
Typically, opposing fields in the first phase were 20–22 by
20–22 cm in size and included the gross tumor volume and
the pelvic lymph nodes (upper border: L5/S1, lower border:
2–3 cm below palpable tumor, lateral borders to include
inguinal nodes). In the second-phase, boost series directed
only at the gross tumor volume, the typical size of an anterior
field in the four-field box technique was 12 by 14 cm.

Adjuvant radiotherapy was given to patients after surgery
without clear surgical margins or with positive lymph nodes
and/or parametrium involvement.Thepatients received 40Gy
in 20 fractions of 2.0 Gy within 4–5 weeks in the first phase.
Depending on tumor response, adverse effects, and compli-
ance of the patients, a boost dose of 20–26 Gy was applied in
10–13 fractions of 2.0 Gy within 2–3 weeks in the second
phase. In cases of FIGO stage IIb or IIIa, as well as cases of FIGO
stage less than IIb without surgery, primary radical radiother-
apywasgiven.Thepatients received46Gy in23 fractionsof2.0
Gywithin 5–6weeks in the first phase and 26Gy in 13 fractions
within2–4weeks in thesecondphase.PatientswithFIGOstage
IIIb or 4a without bilateral hydronephrosis or clinical fistula
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were given palliative radiotherapy with a larger dose per
fraction: 32Gy in8 fractionsof 4.0Gywithin4weeks in the first
phase followed by a second phase of 18 Gy (6 fractions of 3.0
Gy)or12Gy (4 fractionsof3.0Gy)within2–3weeks. In casesof
FIGO stage IVa or IIIb with bilateral hydronephrosis, stage IVa
with clinical fistula, or FIGO stage IVb, the patients received
twosingle fractionsof 10Gyeach, anddependingon response,
performance status, and site of metastasis, they received
additional radiotherapy or palliative chemotherapy.

The waiting time for application of single-fraction radio-
therapy was short (1–2 days), and therefore this concept was
also applied for FIGO stage I–II patients who were unable to
stay in Addis Ababa for longer periods of time because of
their socioeconomic background. This applied to 12% of
patientswith FIGO stage Ia–IIa and 15%of patientswith FIGO
stage IIb–IIIa. Hemostatic radiotherapy (12 Gy in 4 fractions)
was administered independently of FIGO stage because of
massive vaginal bleeding and decline in hematocrit. In
curative concepts, chemotherapy was recommended simul-
taneous with curative radiotherapy or rarely neoadjuvant to
surgery (cisplatin, 60 mg/m2, 3–6 cycles). Palliative chemo-
therapywith cisplatin and 5-fluorouracil (50mg/m2, 6 cycles)
was recommended to patients with FIGO stage IIIb–IVb.
Because of the limited availability of the substances and the
financial limitations of the patients, chemotherapy was not
administered on a regular basis.

Statistical Analysis
The primary endpoint of this study was overall survival. Person
time equaled the time from the date of pathologic diagnosis to
deathortoclosingdatefor follow-up(August7,2013),whichever
came first. Women were right-censored at the date of last
contact before the closing date. The survival probabilities in
months were estimated using the Kaplan-Meiermethod.The
95% confidence intervals at year 2 are shown. Kaplan-Meier
estimates were compared using the log-rank test. Analyses
were conducted using SPSS Statistics, version 19 (SPSS software,
IBM Corp., Armonk, NY, http://www-01.ibm.com/software/
analytics/spss/)andSAS(SASInstitute, Inc.,Cary,NC,http://www.
sas.com), version 9.3. The median follow-up time for surviving
patients was 16.5 months (range, 0.1–53.0 months). In the first
analysis,weassumedrightcensoringtobeunrelatedto theriskof
distant metastasis.Worst-case analysis assumed that all patients
who were not available for follow-up after 6 months had died.

Ethics
For this study, ethical approval was obtained from the In-
stitutional Review Boards of Addis Ababa University School of
Medicine and Martin Luther University Halle. The study was
conducted without individual informed consent because the
study relied on retrospective data collected as part of routine
patient care.

RESULTS

Description of the Study Population
Between September 9, 2008 and September 11, 2012, an
estimated 2,300 patients with cancer of the cervix uteri were
registered at the Radiotherapy Center. This includes 111
patients who received surgery for the cancer. Of those, 1,837

were seen by the radiation oncologist, and radiotherapy was
planned. The estimated number of patients who received
radiotherapy was 1,400. Of those, 1,012 patient files could be
retrieved. An additional 47 patientswho received only surgery
for early-stage cervical cancerwere included in the study. Note
that an estimated 900 patients who registered never received
any therapy (Fig. 1).

Patient Characteristics
Mostpatients came fromrural areas (56.5%).The largest group
of patients were 40–49 years old (30.9%). The majority of
patients (78.1%) were postmenopausal. The mean number of
children was 6.0, with 10% and 90% percentiles of 2 and 10,
respectively. Many women reported only one lifetime sexual
partner (52.7%), as well as marriage before the age of 18
(83.9%). The proportion of women using contraceptives was
31.1%. A total of 9.4% were known to be HIV-positive. The
Eastern Cooperative Oncology Group performance status 1 at
first presentation was common (57.8%). The largest group of
patients presented with FIGO stage IIb–IIIa (46.7%) and
squamous cell carcinoma (93.4%) (Table 1).

An important piece of baseline information is change in
FIGO stage between pathological diagnosis and the start of
radiotherapy, during which time a considerable number of
patients died while waiting for treatment. However, in-
formation about these patients was not available. Because of
thehugepatient load, themedianwaiting timewas1.8months
between first registration at the Radiotherapy Center and the
first appointment with the radiation oncologist (10th and
90th percentiles were 0.2 and 5.2 months, respectively). The
median waiting time between the appointment with the
radiation oncologist and the start of radiotherapy was 0.2
months for emergency radiotherapy, 1.7 months for curative
radiotherapy, and 2.3 months for palliative radiotherapy
(supplemental online Fig. 1). The proportion of patients with
advanced stage IIIb and above increased between the

Figure 1. CONSORT diagram. Patients diagnosed with cancer of
the uterine cervix included in this study are a subgroup of all who
presented at the Radiotherapy Center or Department of
Gynecology of Tikur Anbessa University Hospital, Addis Ababa.
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appointment with the radiation oncologist (44.2%) and the
start of radiotherapy (68.3%) (Fig. 2).

Treatment Modalities
The majority of patients received radiotherapy; only 4.4%
received surgery only for early stages of the disease. Out of 158
patients receiving surgery, the majority (n 5 143; 70.8%)
received radical hysterectomy, six received simple hysterec-
tomy, and nine surgeries were of unknown extent. Palliative
radiotherapywas administered to almost half of the patients.
Because of the lack of finances or availability of the drugs,
only 96 patients received simultaneous radiochemotherapy
(Table 2).

Survival
Within thewhole cohort, a total of 212deathswere registered.
Another 37 patients were reported dead at the time of
telephone interview,butthedateofdeathremainedunknown.
Therefore, these patients were entered as alive and censored
at the time of last personal appointment documented in the
files. A total of 378 patients were lost to follow-up; therefore
a worst-case analysis was performed (see Materials and
Methods).The estimated overall survival is shown for the total
patient cohort. The estimated 1- and 2-year survival probabil-
ities were 90.4% and 73.6%, respectively (note at the end of
year 3, the number of patients under observation declined to
8). In the worst-case analysis the estimated 2-year overall
survival declined to 45.40% (Fig. 3). The median survival time
was 40.6 months, declining to 21.5 months for the worst-case
analysis. The estimated 2-year overall survival was most
favorable forpatientswithFIGOstage Ia–IIadiseaseat the time
of first presentation (84.8%, or worst-case 66.7%). Patients
with FIGO stage IIb–IIIa had loweroverall survival probabilities
(79.5%, or worst-case 53.1%), and patients with FIGO stage
IIIb–IVa the lowest (55.8%, or worst-case 25.3%) estimated

Table 1. Basic demographic data of the 1,059 patients when
first seen by a physician

Characteristics Number
Proportion
(%)

Total population 1,059 100

Place of origin

Urban (10 biggest cities) 461 43.5

Only Addis Ababa 311 29.4

Rural 598 56.5

Age (years)

,30 28 2.6

30–39 178 16.8

40–49 326 30.8

50–59 287 27.1

$60 240 22.7

Menopausal status

Premenopausal 221 20.9

Postmenopausal 827 78.1

Unknown 11 1.0

Marriage

Early (#18 years) 888 83.9

After age 18 67 6.3

Unmarried 10 0.9

Unknown 94 8.9

Parity (mean and standard deviation;
information available for 97.8% patients)

5.996 3.137

Sexual partners

None 2 0.2

One 558 52.7

Few (2–3) 157 14.8

Multiple (.3) 233 22.0

Unknown 109 10.3

Contraceptives

Hormonal (pill, injectable, implant) 293 27.7

Nonhormonal
(IUD, condoms, tubal ligation)

17 1.6

Combined 19 1.8

None 677 63.9

Unknown 53 5.0

HIV status

Positive 100 9.4

Negative/unknown/not screened 959 90.6

First ECOG

Fully active (ECOG 0) 5 0.5

Lightly restricted (ECOG 1) 612 57.8

Unable to work (ECOG 2) 315 29.7

Limited self-care.50% inbed (ECOG3) 117 11.0

No self-care, bedbound (ECOG 4) 10 0.9

Stage (FIGO)

Ia–IIa 174 16.4

IIb–IIIa 495 46.7

IIIb–IVa 355 33.5

IVb 7 0.7

Recurrence 28 2.7

Table 1. (continued)

Characteristics Number
Proportion
(%)

Histology

Squamous 989 93.4

Keratinizing 302 28.5

Nonkeratinizing 348 32.9

Not specified 339 32.0

Adenocarcinoma 54 5.1

Adenosquamous carcinoma 11 1.0

Small cell 3 0.3

Other/unspecified/unknown 2 0.2

Grade

Well differentiated 76 7.2

Moderately differentiated 94 8.9

Poorly differentiated 59 5.5

Undifferentiated 7 0.7

Not done 823 77.7

Abbreviation: ECOG, Eastern Cooperative Oncology Group.
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overall survival probabilities after 2 years. There were only
a few patients with FIGO stage IVb disease (n 5 7). Twenty-
eight patients experienced recurrence. These cases together
had an estimated 2-year overall survival probability of 54.6%,
or worst-case 32.7%. Those patients represent a heteroge-
neous group with a rather unfavorable estimated survival
probability (Fig. 4). Comparison of the FIGO stages showed
relevant differences in survival probability between stages
(p, .001).Comparingpatients’outcomeaccordingto thedose
of radiation showed better outcome for higher doses: 2-year
survival probabilities were 80.8%, 72.3%, and 46.6% for 52 Gy
andabove, 32–50Gy, and4–30Gy, respectively (supplemental
online Fig. 2). Outcome by 2-year survival probabilities
according to intention of treatment was best in the post-
operative adjuvant situation (90.6%), radical radiotherapy
(79.9%), followed by palliative radiotherapy (68.6%), and
single fraction approach (50.3%) (Fig. 5).

DISCUSSION
This is the first study fromEthiopia and also sub-SaharanAfrica
to report on the outcome of a large cohort of patients who
received oncologic therapy for cancer of the cervix uteri.With
a median follow-up time of 16.5 months (for surviving
patients), the overall survival was 90.4% and 73.6% at 1 and
2 years, respectively. In total, 55.8% and 34.6% of the patients
presented with stages IIb–IIIa and stage IIIb, respectively.We
found extremely long waiting times until the start of
radiotherapy (median 3.8 months) leading to even higher
proportions of patients with late-stage disease by the time
radiotherapy was started.

Cancer survival data from Africa are mainly based on
cohorts from national or regional population-based regis-
tries. Therefore, we discuss our data with respect to these
published results. It should be noted that the registry
cohorts aim at including all cases irrespective of stage of
disease or whether treatment was received. Our cohort
lacks late-stage patients who died before the start of
therapy and poor patients unable to pay for therapy
(n 5 900; Fig. 1). Therefore, because of the nature of our
cohort, survival was expected to be more favorable compared
with population-based data.

Data from the population-based cancer registry of
Kampala/Uganda show a 5-year age-standardized survival of
19% in 1993–1997 [19].The Harare/Zimbabwe cancer registry
(n5284,half treatedwith radiotherapy) founda3-yearoverall
survival of 44.2% [20]. Sankaranarayanan et al. [21] report 5-
year overall survival rates of 22% and 13% in the Gambia and
Uganda, respectively. In our study, we found a 2-year overall
survival of 74%, which is higher than the data from Zimbabwe
and considerably better than the data from the Gambia and
Uganda.This higher survival may point to a positive radiother-
apy treatment effect beyond the lack of late-stage patients in
our cohort.

Looking at high-income countries, Petereit et al. [22] re-
viewed treatment results in 5,619 patients receiving external
beam radiotherapy followed by high-dose brachytherapy as
reported in original publications between 1985 and 1997.The
FIGOstages in their cohortwere comparable toour cohort.The

Figure 2. Changes in FIGO stage during waiting time. FIGO stage
was evaluated at the first visit to the radiation oncologist at the
Radiotherapy Department and then at the start of radiotherapy.
The proportion of higher FIGO stages in the cohort increased
during this period.

Abbreviation: FIGO, International Federation of Gynecology
and Obstetrics.

Table 2. Treatment modalities

Characteristics (N5 1,059 patients) Number
Proportion
(%)

Surgery only 47 4.4

Surgery and radiotherapy 111 10.4

Radiotherapy only 901 85.1

Radiotherapy 1,012

Curative (60–72 Gy) 278 27.5

Palliative (44–50 Gy or hemostatic) 459 45.3

Palliative single fraction (10–38 Gy) 275 27.2

Chemotherapy

Neoadjuvant to surgery (no
radiotherapy)

2 0.2

Neoadjuvant to surgery followed by
radiotherapy

26 2.4

Concurrent to curative radiotherapy 97 9.1

Palliative chemotherapyafterpalliative
radiotherapy

54 5.1

For other neoplasia 2 0.2

No chemotherapy 878 82.9

Figure3. Cumulativeoverall survivalprobability.Theuncorrected
estimatedoverall survival time of the total cohort is shown (upper
curve).Theworst-case scenario assumes thatpatientswhodidnot
come to appointments formore than 6months had died after the
last appointment (lower curve).
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overall 5-year survival probabilities were higher than our
findings: 85%, 68%, and 47% for FIGO stages I, II, and III,
respectively [22]. The lack of brachytherapy in our cohort
may explain the lower survival probabilities observed.

Looking at medium income countries, overall 5-year sur-
vival probabilities from Asia and Central America (population-
based registries, tumor stages unknown) were higher than
our cohort: for example, China 82%, India, 46% and Costa Rica,
53% [21]. The African American population from the SEER
database showed an overall 5-year survival of 58% [23].The lack
of early detection activities, as well as the lack of therapeutic
options inourcohort,mayexplainthelowersurvivalprobabilities
we observed.

Late stage at presentation is a major prognostic factor
for decreased survival. In our cohort, 34.2% of the patients
were diagnosed at FIGO stage IIIb and above. This is
comparable with data reported from Cape Town/South
Africa,where screeningwasnotavailable between1984and
2000 [24]. As an example of a country with high screening
activity, data from Germany showed that 66% and 22% of
the women presented with T1 and T2 tumors, respectively
[25]. Because of the lack of screening opportunities in
Ethiopia, patients usually present late with symptomatic
disease.

Prevention, screening, and early detection have been
proven useful also in low-resource settings. In Africa, screening
withvisual inspectionandacetic acid combinedwith immediate
cryotherapy of suspicious lesions has been implemented
regionally. Recently, the role of human papillomavirus (HPV)
testing in screening programs is under discussion. Additionally,
HPV vaccination has become a possible option for primary
prevention [26–29]. In Ethiopia, there is little awareness of HPV
and CC within society, and symptoms of vaginal bleeding are
socially stigmatized. The benefits of modern therapy are still
perceived as low [30].Vaccination, screening, or early detection
are not available for most of the population [15]. Studies from
different African countries (e.g., Nigeria and Uganda) show
positive uptake of screening service after community-based
advocacy [31, 32]. Rwanda has now become the first country

in Africa to implement a nationwide program, including vac-
cination, early detection, and screening [33]. These options
couldeventually change theburdenofcervical cancerdisease in
Africa [4, 34].

As expected, we found a high proportion of HIV-positive
patients (9.4%). The true rate may have been even higher,
because general screening of all new patients was conducted
only in years 2–4 of the study. The Ethiopia Demographic and
Health Survey from 2010 reported that 1.5% of women aged
15–49 were HIV-positive [14]. Ongoing efforts in Ethiopia to
screen HIV-positive women for cervical cancer seem justified
[15].

There are certain factors that limit our results. First, there is
noclinical informationonpatientswhoregisteredbutneversaw
a physician (estimated n 5 463). Economic reasons, logistic
reasons, and progression of the disease are possible explan-
ations. Other patients (estimated n5 437) saw a physician but
neverstartedtherapy—the relevant files couldnotberetrieved.
We assume that a number of very advanced cases were not
included in this study, leading tomore favorable characteristics
than in the overall cohort of patients presenting at the referral
hospital. Second, radiotherapydidnot includetheapplicationof
brachytherapy. This is known to be a suboptimal standard of
treatment. Because half of all radiotherapy departments in
Africaarenotable toofferbrachytherapy,westill consider these
findings of interest for countries with limited resources. Third,
we were unable to retrieve almost 400 files (27%) belonging to
patients who received therapy. The files are handwritten and
manually stored, and names also vary in spelling. Misplacing is
common.Wearenotawareofanyother reason formissing files,
and therefore we do not suspect any associated selection bias.
Despite these limitations, our study is the first to thoroughly
characterize and follow .1,000 patients in the clinical setting
andthereforeadds informationaboutcervical cancer inAfrica to
the literature.

CONCLUSION
In this study, we present a description and follow-up of 1,059
patients diagnosed with cancer of the cervix uteri between
September2008and2012atAddisAbabaRadiotherapyCenter.
We found a relatively high estimated 2-year overall survival of

Figure 4. The estimated cumulative overall survival time accord-
ing to FIGO stage at the first presentation to the radiation
oncologist is shown. Group 1 is FIGO stage Ia–IIa, group 2 is FIGO
stage IIb–IIIa, group 3 is FIGO stage IIIb–IVa, and group 4 is FIGO
stage IVb and recurrences.

Abbreviations: FIGO, International Federation of Gynecology
and Obstetrics; rec., recurrences.

Figure 5. The estimated cumulative overall survival time accord-
ing to intent of radiation is shown.

Abbreviation: RT, radiotherapy.
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73.6% (declining to 45.5% in the worst-case analysis). This
survival is higher than previously reported from African cancer
registries. It probably reflects apositiveeffectof the treatment,
as well as selection bias through lack of untreated late-stage
patients inourhospital cohort.Thesurvival is lower than thatof
treated patients in high-income settings, which probably
reflects the lack of brachytherapy in Addis Ababa. Stage at
presentation in Addis Ababa is late, and the disease progresses
during waiting times. Later stages showed lower survival
probabilitiescomparedwithearlierstages,andhigher radiation
doses showed higher survival probabilities compared with
lower doses. There is an urgent need for increased awareness,
primary prevention by vaccination, and early detection
programs to increase early stages at presentation. To further
improve survival, radiotherapy, includingbrachytherapy, should
bemade available sooner.
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Implications for Practice:
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Abstract

Background: Women infected with Human Immune Deficiency Virus (HIV) are assumed to be at higher risk of
developing Cervical Cancer (CC). This is due to a rapid progression of pre-invasive to invasive lesions. However, evidences
suggest, due to the availability of antiretroviral therapy (ART) and care services; an improved survival and
treatment outcome of CC patients (CCPs) with HIV infection is expected.

Objective: The aim of this study is to examine the clinical characteristics and survival of of CCPs registered
at the radiotherapy center of Tikur Anbessa Specialized Hospital (TASH), Addis Ababa University, Ethiopia.

Methods: We conducted a retrospective cohort study. Data from 1655 CCPs diagnosed between September
2008 and September 2012 were included. The primary endpoint was death from any cause. Kaplan-Meier
estimates were compared using the log-rank test. Cox proportional hazards regression model was used to
identify predictors of death. Data were analyzed using STATA version IC/14.

Results: The mean age of all patients was 49 years (SD = 11.6 years). Of all CCPs, 139 (8.4%) were HIV positive, 372 (22.
5%) patients had a known negative HIV status and 1144 (69.1%) patients were asymptomatic with unknown HIV status.
Due to late stage and waiting times, only 13.5% of the patients received curative radiotherapy doses. HIV-positive CCPs
presented more often with advanced disease compared to HIV negative CCPs ((44.6%) versus 39.7%, p = 0.007). There
was no significant difference in survival between HIV-positive and HIV-negative CCPs. Older age (HR = 2.01; 95% CI, 1.
01,-4.05), advanced disease (HR = 2.6; 95% CI, 1.67–4.04) and baseline anemia (HR = 1.65; 95% CI, 1.24, 2.20) were
independent predictors for higher risk of death.

Conclusion: Survival rates of CCPs did not differ according to HIV status. The risk of death was higher for patients
with older age, advanced disease and anemia. HIV patients should be screened for CC according to guidelines to
avoid late presentation.
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Background
Cancer and other non-communicable diseases (NCDs)
have become leading causes of disability and death in
developing countries, including Ethiopia [1]. Cervical
Cancer (CC) is a leading cause of cancer morbidity and
mortality in women globally. In 2012, 528, 000 new
cases and 270,000 deaths were estimated to have oc-
curred worldwide, with the majority of these cases and
deaths (90%) occurring in low- and middle-income
countries [2]. In Ethiopia, CC is the second most com-
monly diagnosed cancer and the leading cause of cancer
death in women, with about 8000 newly diagnosed cases
and 4700 deaths every year [3]. Most CC patients in
Ethiopia seek healthcare at an advanced stage, when the
effectiveness of treatment is limited [4].
Women infected with HIV are presumed to be more

likely to have high risk Human Papilloma Virus (HPV) and
have at least a 10% higher risk of developing CC [5–8].
HIV-positive patients are reported to more likely present
with advanced stages of CC. It has been shown that HIV
changes the natural history of HPV infection, resulting in a
rapid progression to invasive lesions, and are associated
with adverse survival probabilities [9]. The overall HIV
prevalence in adult population of Ethiopia was 1.18% in
2016 with highest prevalence in Addis Ababa and Gambela
regions with 4.9 and 4% respectively [10].
However, in the current context, due to the availability of

ART and care services, an improved survival and treatment
outcome of cervical cancer patients with HIV infection is

expected. There is no adequate information documenting
this evidence in Ethiopia. Hence, we conducted a retro-
spective cohort study to assess the survival rate of cervical
cancer patients according to HIV status. We reviewed 1655
charts of women with cervical cancer from Tikur Anbessa
University Hospital in Addis Ababa, Ethiopia.

Methods
Study design and population
We conducted a retrospective cohort study among cer-
vical cancer patients diagnosed at Tikur Anbessa (Black
lion) Specialized Hospital (TASH) from September 2008
to September 2012. TASH is the national teaching and
referral hospital with more than 800 beds and offers
diagnosis and treatment for approximately 400,000 in-
patients and out-patients a year. The hospital receives
patients who are referred from across the country, as
well as patients from Addis Ababa. The hospital is the
only one with a radiotherapy facility in Ethiopia. Patients
were treated with surgery in the early stages and accord-
ing to locally adapted guidelines at the radiotherapy cen-
ter. Brachytherapy was not available at the time. Patients
also may have registered but there after not received any
treatment. Demographic and clinical characteristics of
the patients were retrieved from individual patient
charts. The survival status of patients was collected from
the cancer registry which obtained information from pa-
tient cards or via telephone calls,

CC patients registered
between 01.09.08-01.09.12 (n 
=2300)

Patients never contacted a 
physician (n =461)

Patients seen by a
physician (n = 1839)

184 patients with medical 
charts not found 

Patients with medical 
charts available (n=1655)

HIV sero- positive 
patients (n=139)

Asymptomatic with 
unknown HIV status
(n=1144) 

HIV sero-negative 
patients (n=372)

Fig. 1 Total number of cervical cancer Patients from radiotherapy center at TASH, Addis Ababa, Ethiopia, included in the final analysis (Strobe diagram)
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Study variables and data collection
HIV status identification
The HIV status of each patient was retrieved from med-
ical charts by trained medical staff. Only half of the pa-
tient’s charts contained a registered HIV status. HIV
status was documented if the patient had been screened
for HIV. Since September 10, 2011 every patient regis-
tered at TASH had been screened for HIV on a regular
basis. Before this, only patients with a high risk profile
(e.g., HIV-positive partner) or clinically suspicious pa-
tients were screened. The HIV status was tested using
the enzyme-linked immunosorbent assay method. We
grouped HIV status into three categories: HIV-positive,
HIV-negative and HIV unknown.

Study outcome and definition
The primary objective of this study was to compare the
overall survival of CC patients according to HIV status.
We estimated follow-up time between the date of first
presentation and the last date of observation. The last
date of observation was defined as either death or cen-
soring at the last known alive.

Data analysis
STATA version IC/14 (StataCorp, College Station, TX,
USA) was used for statistical analyses. The overall survival
of HIV positive and negative patients was estimated using
Kaplan-Meier methods. Kaplan-Meier estimates were
compared using the log-rank test. Cox proportional haz-
ards regression model was used to identify predictors for
survival. Influences of prognostic factors were estimated
using hazard ratios with 95% confidence intervals (CI).

Ethical considerations
Ethical approval was obtained from the institutional re-
view board of the College of Health Sciences, Addis Ababa
University and Martin Luther University, Halle Germany.
The confidentiality of the patient status was maintained
by avoiding personal identifiers during analysis.

Results
Of the 1839 cervical cancer patients registered and seen
by physicians at TASH, medical charts were retrieved for
1655 (90.0%). Of the 1655 patients with a medical chart,
139 (8.4%) were HIV-positive, 372 (22.5%) were HIV-
negative and 1144 (69.1%) were asymptomatic with un-
known HIV status (see Fig. 1).
Of all patients, 1081(65.3%) patients received any form

of radiotherapy, 190 (11.5%) underwent surgery and 206
(12.4%) received chemotherapy. Among patients treated
by radiotherapy, non- radical radiotherapy was provided
for 770 (71.0%) of stage IIIB and IVA patients. Of the
190 patients who underwent surgery, 155 (81%) received

Table 1 Demographic and clinical characteristic of cervical
cancer patients according to HIV status, TASH, Addis Ababa,
Ethiopia, 2008–2012
Patient demographic
characteristics

HIV status

HIV negative
n (%)

HIV positive
n (%)

HIV unknown
n (%)

Residence

Urban 128 (34.4) 82 (59) 431 (37.7)

Rural 244 (65.6) 57 (41) 713 (62.3)

Marital status

Single 3 (0.8) 5 (3.6) 4 (0.4)

Married 297 (79.8) 113 (81.3) 928 (81.1)

Unknown 72 (19.4) 21 (15.1) 212 (18.5)

Age category

< 30 15 (4.0) 29 (20.9) 47 (4.1)

30–39 81 (21.8) 58 (41.7) 243 (21.2)

40–49 131 (35.2) 40 (28.8) 389 (34)

50–59 88 (23.7) 10 (7.2) 295 (25.8)

60+ 57 (15.3) 2 (1.4) 170 (14.9)

FIGO stage at presentation

I-IIA 59 (15.8) 10 (7.2) 95 (8.3)

IIB-IIIA 148 (39.8) 57 (41.0) 51 (45.1)

IIIB-IVA 144 (38.7) 62 (44.6) 458 (40.0)

IVB 6 (1.6) 5 (3.6) 15 (1.3)

Post-operative 7 (1.9) 2 (1.4) 23 (2.0)

Recurrence 7 (1.9) 3 (2.2) 28 (2.5)

Unknown 1 (0.3) 0 9 (0.8)

Anemia Status

No anemia ≥12 186 (50) 51 (36.7) 437 (38.2)

> 10 and <12 93 (25) 38 (27.3) 373 (32.6)

8–10 36 (9.7) 24 (17.3) 153 (13.4)

> 5 and <8 24 (6.5) 12 (8.6) 73 (6.4)

< 5 15 (4.0) 12 (8.6) 60 (5.2)

Unknown 18 (4.9) 2 (1.4) 48(4.2)

Co-morbidity status

No co morbidity 341 (91.7) 124 (89.2) 1045(91.3)

Any co morbidity 31 (8.3) 15 (10.8) 99 (8.7)

Treatment modalities

Radiation 187 (63.8) 105 (79.5) 789 (75.0)

Surgery 71 (24.2) 12 (9.0) 107 (10.0)

Chemotherapy 35 (12.0) 15 (11.5) 156 (15.0)

Patient outcome

Alive 331 (89.0) 108 (77.7) 930 (81.3)

Dead 41 (11.0) 31 (22.3) 214 (18.7)

Total 372 139 1144
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radical hysterectomy and nine received a simple hyster-
ectomy (see Table 1).

Patient characteristics
Table 1 shows the demographic and clinical characteristics
of patients according to their HIV status. The mean age of
all patients at entry was 49 years. The majority of cervical
cancer patients with HIV-positive status came from urban
areas (59%), while the majority of patients with HIV-
negative, HIV unknown status were rural residents (62
and 66%, respectively). The majority of HIV-positive cer-
vical cancer patients were between 30 and 39 years old
(42%), with mean age of 39 (SD = 9) whereas HIV nega-
tive, HIV unknown cervical cancer patients were between
40 and 49 years (35 and 34%, with mean age of 50, re-
spectively). About 81% of cervical cancer patients were
married. The International Federation of Gynecology and
Obstetrics (FIGO) stage at presentation for HIV-positive
patients was IIB-IIIA (41%) and IIIB-IVA (44.6%); for
HIV-negative/unknown patients IIB-IIIA (40 and 45%, re-
spectively) and IIIB-IVA (39 and 40%, respectively). A
total of 120(86.3%) of HIV positive women were on ART.

Survival according to HIV status
A total of 286 (17.3%) cervical cancer patients died dur-
ing the follow-up period. The median survival time was
38 months.. Of the total deaths, 41(11%) and 31(22.3%)
were HIV negative and HIV Positives. The median sur-
vival of HIV positives and HIV negative was 29 and
28 months respectively.
Crude survival probabilities did not differ between

patients according to HIV status. After adjusting for
place of residence, age, FIGO stage, co-morbidity (yes/
no) and baseline anemia status, no difference in survival

probability was seen between HIV-positive and HIV-
negative/unknown cervical cancer patients (HR = 1.16,
95%CI 0.70–1.91) (see Fig. 2).

Survival according to other clinical and demographic
characteristics
After adjusting for place of residence, HIV status, FIGO
stage, co-morbidity and baseline anemia status, older CC
patients had a two-fold higher risk of death than younger
patients (HR = 2.02, 95%CI: 1.01–4.05). CC patients with
higher cancer stage (FIGO IIB-IIIA and recurrence) had a
higher risk of death, with HR = 2.60 (95%CI: 1.67–4.04)
and HR = 2.77 (95%CI: 1.35–5.68), respectively, compared
to those with a lower stage. Cervical cancer patients with
anemia at baseline were more likely to die than non-
anemic patients with HR = 1.65 (95%CI: 1.24–2.20) and
HR = 1.84 (95%CI: 1.27–2.66) for a hemoglobin level of
greater than 10 and between 8 and 10, respectively. Place
of residence and co-morbidity status did not show any dif-
ferences in overall survival of CC patients (see Table 2).

Discussion
This study showed that CC patients with known HIV in-
fection constituted 8.4% of all CC patients registered in
the largest referral hospital in Ethiopia. The survival rate
was similar among CC patients with and without known
HIV infection in this cohort where only 14% of patients
received any form of therapy considering only the cura-
tive radiotherapy. The majority of patients with known
HIV infection came from the urban area, compared to
patients without HIV infection. About 86% of the HIV
positive CCPs were on ART. A slightly higher propor-
tion of patients with HIV infection presented with late-

Fig. 2 Kaplan-Meier estimates of survival of cervical cancer patients according to HIV status among TASH patients, Addis Ababa, Ethiopia, 2008–2012
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stage cancer. The median time of observation in patients
without event was 38 months. Older age, late-stage dis-
ease and anemia were factors significantly influencing
overall mortality probabilities of cervical cancer patients.
The survival of CC patients with positive HIV status

was similar to those with negative or asymptomatic with
unknown HIV status. The observed survival of HIV
positive patients could have been compromised for two
reasons: either because they die due to the HIV infection
or second because the CC is more aggressive. Since we
do not have information on cause of death in our study,
we can only suggest that the widespread use of ART in

this cohort may prevent HIV related deaths and also fast
progression of CC [11–13].
A higher proportion of HIV-infected cervical cancer

patients presented with advanced stages of cancer com-
pared to those with negative/unknown HIV status. This
is probably because the HIV infection decreases the
progression time of cervical cancer to more advanced
stages [9, 14].
In our Cox model, we found older age, baseline

anemia and advanced stage to be significantly associated
with higher all-cause mortality of cervical cancer pa-
tients. This finding is consistent with studies conducted

Table 2 Demographic and clinical characteristic associated with the survival of cervical cancer patients, TASH, Addis Ababa, Ethiopia,
2008–2012
Characteristics Unadjusted HR (95% CI) Adjusted HR (95% CI) P-value

HIV status

Positive 1.00 1.00

Negative 1.13(0.70,1.81) 1.16(0.70,1.91) 0.564

Unknown 0.77(0.53,1.13) 0.76(0.51,1.15) 0.206

Residence

Rural 1.2(0.94,1.51) 1.16(0.91,1.48) 0.212

Urban 1.00 1.00

Age group

< 30 1.00 1.00

30–39 1.52(0.78,2.97) 1.43(0.73,2.82) 0.290

40–49 1.50(0.78,2.86) 1.47(0.75,2.87) 0.259

50–59 1.12(0.57,2.20) 1.17(0.58,2.36) 0.650

60+ 1.83(0.93,3.61) 2.01(1.01,4.05)a 0.049

FIGO stage at presentation

I-IIA 1.00 1.00

IIB-IIIA 1.32(0.86,2.03) 1.22(0.79,1.88) 0.372

IIIB-IVA 3.07(2.00,4.71) 2.60(1.67,4.04)a <0.001

IVB 3.77(1.13,12.55) 2.54(0.74,8.68) 0.137

Post-operative 1.17(0.45,3.07) 1.04(0.40,2.74) 0.930

Recurrence 2.46(1.21,5.00) 2.77(1.35,5.68)a 0.005

Anemia: Hgb level at presentation (g/dl)

No anemia ≥12 1.00 1.00

> 10 and <12 1.82(1.38,2.40) 1.65(1.24,2.20)a 0.001

8–10 2.20(1.54,3.14) 1.84(1.27,2.66)a 0.001

< 8 and ≥5 1.47(0.90,2.42) 1.35(0.81,2.25) 0.242

< 5 1.24(0.67,2.31) 1.12(0.60,2.10) 0.706

Unknown 1.74(0.23,12.73) 1.21(0.16,8.96) 0.846

Co-morbidity status

No co-morbidity 1.00 1.00

Any co-morbidity 0.98(0.68,1.40) 0.99(0.68,1.43) 0.969

HR hazard ratio, CI confidence interval, HIV Human Immune deficiency Virus, FIGO International Federation of Gynecology and Obstetrics
values in boldface are statistically significant at alpha of 0.05
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in similar settings elsewhere. According to a Nigerian
study, there was a 41% higher proportion of death for
advanced stages compared to early stages [15]. More-
over, a Kenyan finding showed that the 2-year survival of
cervical cancer patients at advanced stage was less than
20% [16].
Baseline anemia independently predicted a higher risk of

death; moderate anemia was significantly associated with
higher mortality compared to patients with no anemia. In
this study, anemia was defined as a hemoglobin level below
12 g/dl. Another similar study from north-central Nigeria
indicated baseline anemia to be an independent predictor
of lower survival in cervical cancer patients [15]. Further-
more, older (≥60 years) patients had a significantly higher
risk of death compared to younger patients. Several other
studies have also reported this [17, 18]; this might be due to
fact that young patients are more likely to respond to treat-
ment and present in an early stage [17]. In addition, it has
to be considered that the probability for all-cause death is
higher in the older age groups.
The strength of this study is the large number of all CC

patients with medical charts available during a 4-year
period in TASH, the only hospital for cancer treatment in
Ethiopia and the inclusion of those patients who only regis-
tered but never received treatment were included. How-
ever, a limitation is the large proportion of CC patients
with only asymptomatic with unknown HIV status. Since
their characteristics were very similar to those with nega-
tive HIV sero-status we assume they are more likely to be
HIV sero-negative. However, this may have underestimated
the effect of HIV on the survival of CC patients. Moreover,
about 20% of all cervical cancer patients who registered at
TASH and were scheduled to see a physician for treatment
planning during the study period did not come back; these
patients may have had very advanced disease. We assume
that the 10% of charts missing were random cases due to
problems of misplacing, or miss-spelling names or num-
bers. The huge efforts that would have been needed to re-
trieve these charts were out of scale.

Conclusion
In conclusion, known HIV-positive patients constitute a
considerable proportion of CC patients in a hospital co-
hort in Ethiopia and are diagnosed at a more advanced
stage of disease compared to those with negative and un-
known status. Survival did not differ between HIV-
positive and HIV-negative and -unknown CC patients
after adjusting for other prognostic factors. The high pro-
portion of advanced stage cancer in HIV-positive patients
suggests the need to increase the implementation and
awareness of cervical cancer screening among HIV-
positive women and remove barriers to accessing screen-
ing. Anemia at presentation probably reflects the severity

of disease and therefore shows adverse survival. Attention
should be given generally to those CC patients who are di-
agnosed at older age and with advanced stage of disease,
as these are contributing factors for lower survival rates.
Finally, a high proportion of unknown HIV status justifies
screening for HIV in all CC patients, this is now in place.
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ABSTRACTBackground. Discontinuation of radiotherapy (RT) for cervical
cancer (CC) in sub-Saharan Africa is common because of patient-
and health service-related reasons. This analysis describes toxic-
ities and the effect of adherence on survival.Materials and Methods. A total of 788 patients with CC (2008–
2012) who received RTat Addis Ababa University Hospital were
included. External beam RT without brachytherapy was per-
formed according to local guidelines. We previously described
survival and prognostic factors. Now we analyzed adherence
and survival according to total doses received. Adjustment via
multivariate cox regression analysis was done.Results. One-year overall survival (OS) after radical RT
(n 5 180) for International Federation of Gynecology and
Obstetrics (FIGO) stages IIA–IIIA was 89% for discontinua-
tion (<72 Gy) and 96% for adherence (!72 Gy; hazard ratio
[HR], 1.3; 95% confidence interval [CI], 0.5–3.3). One-year

OS after nonradical RT (n 5 389) for FIGO stages IIIB–IVA
was 71% for discontinuation (<40 Gy) and 87% for adher-
ence (44–50 Gy; HR, 3.1; 95% CI, 1.4–6.9). One-year OS for
FIGO stages IIIB–IVB (n 5 219) after one compared with two
or more palliative single fractions of 10 Gy were 14% and
73% respectively (HR, 7.3; 95% CI, 3.3–16). Reasons for dis-
continuation were toxicities, economic background, and RT
machine breakdown. Grade 1–2 late toxicities were com-
mon (e.g., 30% proctitis, 22% incontinence). Grade 3 early
and late toxicities were seen in 5% and 10% respectively; no
grade 4 toxicities occurred.Conclusion. Patients who adhered to guideline-conforming RT
had optimum survival. Better supportive care, brachytherapy to
reduce toxicities, socioeconomic support, and additional radia-
tion capacities could contribute to better adherence and survival.The Oncologist 2018;23:1–9Implications for Practice: This study presents the effect of adherence on survival of 788 patients with cervical cancer receiving

external beam radiotherapy without brachytherapy in Ethiopia. Discontinuation of planned radiotherapy according to local
guidelines considerably reduced survival for all International Federation of Gynecology and Obstetrics (FIGO) stages treated (hazard
ratios were 1.3, 3.1, and 7.3 for FIGO stages IIA–IIIA and IIIB–IVA and the palliative approach, respectively). Early toxicity (5% grade
3) should be treated to improve adherence. Economic difficulties and machine breakdown should also be addressed to reduce
discontinuation and improve survival.

INTRODUCTION

Cancer of the uterine cervix (CC) is the leading cause of cancer
death among women in sub-Saharan Africa [1] and other parts
of the economically developing world, largely because of lim-
ited access to early detection and treatment services [2]. CC
tragically serves as a symbol for global health disparity. The
age-standardized death rate per 100,000 women in east Africa
is 12 times as high as in western Europe (25.3% vs. 2%) [3].

Patients with CC diagnosed with early stage disease (stage
IIA or lower) are primarily treated with surgery, whereas those
patients diagnosed with advanced stage disease (stage IIB or

higher) are treated with chemoradiation [4]. Because of the
lack of early detection services, most patients with CC in sub-
Saharan Africa are diagnosed at a late stage of the disease [5, 6],
and thus they are candidates for radiotherapy (RT). However,
the availability of RT services is limited in this part of the world.
In Africa, 28 countries lack any RT facility [7]. Even in those coun-
tries with RT, the number of RTmachines is woefully inadequate.
Furthermore, 30% of RT machines in Africa are Cobalt-60 units
rather than intensity-modulated RT using linear accelerators
(LINACs), which are the standard of care because they reduce
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adverse effects from unnecessary irradiation of surrounding tis-
sues [8]. However, Cobalt-60 units with more superficial and less
sharp beam penetration are cheaper to install andmaintain, eas-
ier to operate, much less dependent on reliable electrical power,
and less vulnerable to changes in humidity or temperature [9].
Regardless of the type of RT, the combination of external beam
RT (EBRT) with intracavitary brachytherapy (ICBT) is strongly bet-
ter re-commended for International Federation of Gynecology
and Obstetrics (FIGO) stages IIB–IVA [4]. In these cases, the
tumor center should receive a total radiation dose of 80–95 gray
(Gy) [4]. Despite the importance of ICBT in the treatment of CC,
in 2010 brachytherapy services were available in merely 20 of
52 African countries, Ethiopia not among them [10].

Ethiopia is the second most populated African country, pre-
ceded by Nigeria, with over 44 million women and girls [11].
According to GLOBOCAN 2012 estimates, 7,095 women are
newly diagnosed with CC every year in Ethiopia [12]. Access to
adequate treatment for these women is severely limited, as
only one RTmachine exists in the country, hosted by the Radio-
therapy Center of Tikur Anbessa University Hospital (TAHRC).
The staff of the center comprises the only four radiation oncol-
ogists in the whole country. Until the closing date of this study
(August 7, 2013), RT at TAHRC was performed solely as EBRT by
a Theratron Equinox 80 Cobalt-60 unit (Best Theratronics Ltd.,
Ottawa, Canada) with a source-to-surface distance of 80 cm
without additional ICBT. The Cobalt-60 unit is in daily use from
8 AM to 5 PM and is subject to monthly maintenance procedures
during which no patients are treated. In 2014, we reported
long waiting times for patients treated in the years 2008 to
2012, which resulted in a considerable stage migration. Data on
patient baseline characteristics, waiting times, and overall sur-
vival have been previously published [13]. However, regarding
RTguidelines for patients with CC in Ethiopia, there are no pub-
lished data on adherence and outcome. In order to guarantee
reliable health care standards, treatment guidelines need to be
transparent and comparable throughout centers [14]. In terms
of oncological RT, underdosing, resulting in residual disease or
recurrence, might be as harmful as overdosing. Radiation toxic-
ities or secondary cancers similarly lead to decreased quality of
life and even lower survival.

The primary purpose of this study is to assess the current
practice of RT for CC at TAHRC by means of a dose-specific sur-
vival analysis. The outcomes of patients who adhered to
guideline-conforming RT were compared with those of patients
who discontinued RT in order to draw conclusions about
whether and to what extent patients benefit from adherence
to guideline-conforming RT.

MATERIALS AND METHODSPatients and Methods
All women with histologically verified cancer of the cervix uteri
(International Classification of Diseases for Oncology codes
C53.0–9) who were diagnosed and treated with RT between
September 11, 2008, and September 11, 2012, at TAHRC, were
screened for inclusion to the study. Patients whose cervix uteri
was surgically removed, patients who did not receive RT to the
pelvis, and patients who were not assigned to RT according to
TAHRC guidelines were excluded. All patient and tumor charac-
teristics, diagnostic results, and therapy information were

extracted from patients’ files. Regarding data on human immu-
nodeficiency virus (HIV) status, regular screening started in the
third year of data collection on September 10, 2011. If several
analgesics were used, only the most potent analgesic was
documented.

Patients were followed up every 6 months after the end of
RT at TAHRC. For information on survival, adverse effects, and
state of disease, the files’ last date of personal contact and
additional information from patients or their relatives via
phone calls were used. For differentiation of acute and late
adverse effects, data collected within the first 3 months after
the last day of RT were documented separately from those
collected afterwards. The Common Terminology Criteria for
Adverse Events, version 4.0 [15] were applied for grading the
toxicities.Staging
Tumors were classified according to the FIGO staging sys-
tem [16] by at least one of the four radiation oncologists
at TAHRC. In cases of discrepancy between two physicians,
another radiation oncologist was consulted. An additional
radiologic or sonographic suspicion of distant metastasis or
hydronephrosis resulted in upstaging at the time of RT plan-
ning. Histological results were documented according to
pathology reports.Radiotherapy
Indications for RT were stages of FIGO higher than IIA or lower
stages for inoperable patients. Renal failure and FIGO stage IVB
were contraindications to curative RT. Planning of RT consisted
of reassessment of FIGO stage and marking the optimal beam
entry 3 cm cranially from the pubis with an intradermal ink
injection. Body imaging was not available. For calculation of
tumor-to-skin distance for anterior-posterior field and lateral
field size, the sagittal and transversal diameters at the marked
localization were measured and bisected.

RT was performed either curatively as radical and nonradi-
cal RT or as palliation with monthly single fractions (Fig. 1). For
details, see Kantelhardt et al. [13]. Radical and nonradical RT
were applied in two phases. Patients with FIGO stage IIB–IIIA
were planned to receive a total dose of 72 Gy (radical RT),
which were distributed in 23 fractions at 2 Gy each within 5 to
6 weeks in the first phase and 13 fractions at 2 Gy each within
2 to 4 weeks in the second phase. Patients with FIGO stage IIIB
or IVA without bilateral hydronephrosis or vesicovaginal fistula
received a nonradical RT pattern with a total dose of 44–50 Gy
and larger doses per fraction: 8 fractions of 4 Gy within 4 weeks
in the first phase, followed by a second phase of 12 or 18 Gy (4
or 6 fractions of 3 Gy each) within 2 to 3 weeks. Patients with
FIGO stage IVA or IIIB with bilateral hydronephrosis, IVA with
clinical fistula, or IVB received palliative RT: monthly single frac-
tions of 10 Gy each with a maximum 28 Gy in total, with a third
single fraction of 8 Gy.Statistical Analysis
The primary endpoint of this study was overall survival. Person
time equaled the time from the first day of RT to death, cen-
soring, or closing date (August 7, 2013), whichever came first.
Probabilities of overall survival were estimated using the
Kaplan-Meier method. The 95% confidence intervals (95%
CIs) at years one and two were shown. The Cox proportional
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hazards model [17] was used to describe differences between
patients who discontinued and those who adhered. Confound-
ers were identified by directed acyclic graphs: grade of anemia,
the respective RTschedule, performance status, estimated glo-
merular filtration rate and HIV status. Analyses were con-
ducted using SPSS Statistics, version 24 (IBM, Armonk, NY).
The median follow-up time for patients was 9.6 months. Right
censoring was assumed to be unrelated to the risk of death.
As most (81%) of the 788 patients were censored, an addi-
tional worst-case analysis based on the follow-up intervals of 6
months was performed: all patients who were neither seen
nor reached by telephone calls within 6 months after last con-
tact were assumed to have died 1 day after last contact.

Ethics
Ethical approval was obtained from the Addis Ababa University
of Health Science and the Medical Faculty of Martin-Luther Uni-
versity Halle-Wittenberg.The study was conducted without indi-
vidual informed consent, as the study relied on retrospective
data collected as part of routine patient care. For follow-up
interviews by telephone, patients or relatives gave oral consent.

RESULTSDescription of the Study Population
As displayed in Figure 2, an estimated 1,009 patients at
TAHRC had treatment records available. Out of those, 788

FIGO IIA or IIIA or
lower FIGO stage and

inoperable

Radical radiotherapy
Total dose: 72 Gy
23 × 2 Gy + 13 × 2 Gy

FIGO IIIB or IVA No bilateral hydronephrosis, 
no clinical fistula

Nonradical radiotherapy
Total dose: 44–50 Gy

8 × 4 Gy + 4 × 3 Gy or 6 × 3 Gy

Bilateral hydronephrosis
and/or clinical fistula

FIGO IVB

Palliative single-fraction
radiotherapy

Total dose: 10–28 Gy
10 Gy + 10 Gy + 8 GyFigure 1. Criteria for therapeutic decision making at the Radiotherapy Center of Tikur Anbessa Hospital, Addis Ababa, Ethiopia.

Abbreviation: FIGO, International Federation of Gynecology and Obstetrics.

Patients registered
(histological confirmation after
September 10, 2008; RT before 

September 9, 2012)
Estimated n = 2,300

Patients who came for planning of
RT at TAHRC

n = 1,839

Patients who received RT
estimated n = 1,400

Patients with files available
n = 1,009

n = 461 did not return for unknown reasons

n = 439
● n = 274 did not return for RT after planning for

unknown reasons
● n = 165 did not meet inclusion criteria

n = 391
● n = 389 with no files available
● n = 2 with exclusive radiation of metastasis

Patients assigned to guideline-
conforming RT

n = 788

n = 221
● n = 94 with resected cervix uteri
● n = 7 with recurrence of cervical cancer
● n = 13 hemostatic RT
● n = 107 assigned to RT not according to RT 
guidelines

Palliative single-fraction RT
n = 219

Nonradical RT
n = 389

Radical RT
n = 180Figure 2. CONSORTdiagram for study at Tikur Anbessa Hospital Radiotherapy Center.

Abbreviations: RT, radiotherapy; TAHRC, Tikur Anbessa Hospital Radiotherapy Center.
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were correctly assigned to RT according to local guidelines.
Dose-specific survival analysis was performed based on the
assigned RT schedule. One hundred eighty patients received
radical RT, 389 patients were assigned to nonradical RT, and
219 patients received palliative single fractions.Patient Characteristics
As shown in Table 1, most patients originated from rural Ethio-
pia (58%). The mean age was 49 years (22–91 years). Parity
ranged from 0 to 17 children. One sexual partner in the
patient’s lifetime and early marriage at the age of 18 years or
younger were reported in the majority of cases (52% and 84%,
respectively). Contraception was used by 29% of patients.
More than one tenth of the patients were known to be HIV
positive. The high rate of 74% of patients with unknown HIV
status is because within the first 3 years of data collection,
screening was only done for patients with high risk history
(e.g., HIV-positive family members or other HIV-defining dis-
eases). Most patients presented with lightly restricted perform-
ance status (56%) and histologically confirmed squamous cell
carcinoma (95%). FIGO stages IIIB–IVA at the time of RT were
very common (71%).Adherence and Supportive Treatment
Among patients assigned to radical RT, 49% received the rec-
ommended dose of 72 Gy or more. In case of nonradical RT,
the rate of adherence was higher, and 83% received the rec-
ommended dose of 44 Gy. However, 10% received a higher
dose of radiation than the recommended maximum of 50 Gy.
Most palliative patients received two single fractions of 10 Gy
each (53%).

For the whole cohort, reasons for discontinuation of an
ongoing RT schedule were reported in 32 out of 159 cases of
discontinuation. Half of these 32 patients discontinued because
of radiation toxicities. Twenty-two percent did not return for RT
for financial or logistical reasons. One patient with FIGO stage

Table 1. Basic demographic and disease-specific data of all
788 patientsCharacteristics n (%)
Place of origin

Rural 459 (58)

Urban (10 biggest cities) 329 (42)

Addis Ababa 218 (28)

Age, years

<30 19 (3)

30–39 135 (17)

40–49 246 (31)

50–59 215 (27)

!60 173 (22)

Menopausal status

Premenopausal 178 (23)

Postmenopausal 610 (77)

Number of children, mean 6SD 6.09 63.1

Marriage

At age "18 years 664 (84)

After age of 18 years 44 (6)

Unmarried 8 (1)

Unknown 72 (9)

Sexual partners (ever)

None 1 (1)

One 407 (52)

Few (2–3) 120 (15)

Multiple (>3) 178 (22)

Unknown 82 (10)

Contraception

Oral combined contraceptives 162 (21)

Depot-medroxyprogesterone-acetate
injections

52 (7)

Other 13 (2)

None 522 (66)

Unknown 39 (5)

HIV status

Known positive 86 (11)

Known negative 118 (15)

Not screened/negative 584 (74)

ECOG performance status at
presentation

ECOG 0 3 (1)

ECOG 1 440 (56)

ECOG 2 242 (31)

ECOG 3 95 (12)

ECOG 4 8 (1)

Stage of FIGO at start of RT

Radical RT

IIA 3 (1)

IIB 160 (20)

IIIA 17 (2)

(continued)

Table 1. (continued)Characteristics n (%)
Nonradical RT

IIIB 365 (46)

IVA 24 (3)

Single-fraction RT

IIIB 96 (12)

IVA 76 (10)

IVB 47 (6)

Histology

Squamous cell carcinoma 751 (95)

Adenocarcinoma 29 (4)

Other 8 (1)

Grading

G1–G2 123 (16)

G3–G4 50 (6)

Not done 615 (78)

Abbreviations: ECOG, Eastern Cooperative Oncology Group; FIGO,
International Federation of Gynecology and Obstetrics; RT, radiother-
apy; SD, standard deviation.
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IIB discontinued her second phase of radical RT because of
breakdown of the Cobalt-60 unit.

Only 15% of all patients received at least one cycle of chemo-
therapy (50–60 mg/m2 cisplatin and 500 mg/m2 5-fluoruracil).
Out of the 219 palliative patients, chemotherapy was adminis-
tered in only 12 cases.

At the time of presentation, 90% of all patients suffered
from abdominal pain, which was severe in 121 cases. However,
morphine injections were given to only 14% of all patients, and
tramadol was administered to 43% of all patients. Four percent
of all patients received paracetamol only. Two hundred twenty-
one patients with abdominal pain did not receive any analgesic.Toxicities
As shown in Table 2, radiation dermatitis and diarrhea occurred
in 9% and 12%, respectively, of the 610 patients who returned
for a first follow-up within 3 months after RT ended. Half of
the patients who suffered from vomiting previously received
chemotherapy.

Late adverse effects were documented more often, partly
because of additional information via phone calls. Among 440
patients with available follow-up data, 31% suffered from radia-
tion proctitis. Subcutaneous fibrosis of the suprapubic tissue
was very common (41%), and vaginal strictures occurred in
14% of the cases. Twenty-three percent of patients who
returned for follow-up after 3 months after RT ended were
incontinent, mostly because of vesicovaginal fistula (18%).
Almost half of all patients with late follow-up information
suffered from dysuria. Severe acute toxicities were observed
in 5% of the 610 patients at the time of first follow-up, and
severe late toxicities were seen in 10% of the 440 cases with
late follow-up information. No life-threatening events because
of radiation were reported.Survival According to Adherence
A total of 154 deaths were registered within the cohort of 788
patients. For the worst-case scenario, the number increased to
448. As displayed in Table 3, the estimated overall survival after
1 and 2 years was 84% and 64%, respectively, and decreased
to 54% and 35% in the assumption of worst-case scenario.
The median survival time of 33 months in the main analysis
declined to 14 months in the worst-case analysis.

Regarding adherence, patients had lower survival proba-
bilities in the case of discontinuation (see Fig. 3). The most
favorable 1-year overall survival was seen in patients who
completed radical RT (96%). For those who discontinued, it
decreased to 89% (HR, 1.3; 95% CI, 0.5–3.3, and HR, 1.5; 95%
CI, 0.9–2.8) in the main and worst-case analyses, respectively).
Patients who received the recommended dose of 44–50 Gy
for nonradical RT had 1- and 2-year survival rates of 87% and
63%. In cases of discontinuation, survival dropped to 71% and
42%, respectively (HR, 3.1; 95%, CI 1.4–6.9; p< .01) However,
for nonradical RT, survival did not differ significantly with a fur-
ther increase of the total dose of radiation up to 76 Gy. For
palliation, single fractions of 10 Gy each were administered.
The estimated 1-year overall survival for patients with one sin-
gle fraction was the least favorable within the whole cohort
(14% in the main and 3% in the worst-case analysis). These
patients were 7.3 times (95% CI, 3.3–16) more likely to die
compared with patients with more single fractions.

Among the other variables included in the Cox model, only
the comparison of no anemia and grade 1 anemia for radical
(HR, 0.3; 95% CI, 0.1–0.9) and nonradical RT (HR, 0.4; 95% CI,
0.2–0.7) and the comparison of grade 1 and grade 2 anemia for
nonradical RT (HR, 0.5; 95% CI, 0.3–0.9) were significantly rele-
vant for prognosis in the worst-case analysis.

DISCUSSION
This is the first study from sub-Saharan Africa to report on the dis-
continuation of RTaffecting outcome in a large cohort of patients
with CC in Ethiopia. In the case of adherence to guideline-
conforming RT, patients at TAHRC had the best outcome.

Among patients assigned to radical and nonradical RT, 49%
and 17%, respectively, discontinued their RT schedules and
had lower chances of survival. Most known discontinuations
were because of radiation toxicities. Hence, supportive thera-
pies and brachytherapy are urgently needed. However, a larger
number of patients discontinued for undocumented reasons,
most likely financial and logistical obstacles [18, 19] or break-
down of the RT machine. Socioeconomic support for patients
in need, reliable maintenance services with available spare
parts, and more RT machines are necessary for better therapy
adherence.

The advantage in survival of adherent patients might reflect
a possible dose effect of RT. However, we assume that there
was a certain selection bias toward the nonadherence group
because of prognosis-relevant conditions that may have led to
discontinuation of RT, which were not consistently reported
(e.g., tumor progression, socioeconomic background of the
patients). Unexpectedly, patients treated with nonradical RT
seemingly did not benefit from a further dose increase above
the recommended threshold. A possible explanation is that
higher doses were administered in case of more aggressive
and thus radiotherapy-resistant tumors.

Mostly because of methodological shortcomings, studies
on a radiation dose-response relation for patients with CC have

Table 2. Incidence of early and late adverse effects graded
according to Common Terminology Criteria for Adverse
Events [15]Adverse effects Grade 1/2,n (%) Grade 3/4,n (%)
Acute adverse effects (n 5 610)

Dermatitis 20/32 (8) 1/0 (1)

Diarrhea 7/55 (10) 10/0 (2)

Fatigue 0/27 (4) 18/0 (3)

Vomiting (grade not specified) 133 (22)

Late adverse effects (n 5 440)

Proctitis 83/48 (30) 3/0 (1)

Suprapubic fibrosis 65/90 (36) 24/0 (5)

Urinary incontinence 46/50 (22) 4/0 (1)

Vesicovaginal fistula 22/50 (17) 5/0 (1)

Vaginal stricture 20/37 (13) 6/0 (1)

Noninfective cystitis 129/61 (43) 2/0 (1)

Early adverse effects were documented within 3 months after the
end of radiotherapy (n 5 610). The incidence of late adverse effects is
based on the total of 440 patients who returned for follow-up
afterwards.
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had controversial outcomes [20]. However, in the case of RT for
prostate cancer, there is clear proof for better survival when a
certain dose threshold (78–80 Gy) is reached [21]. Correspond-
ingly, Beskow et al. demonstrated better survival along with
dose increase for patients with CC [22].

We found very few studies reporting on the survival of
patients with CC after sole EBRT because the standard of care is
a combination of EBRT and ICBT for FIGO stages IB2 or IIB–IVA
[23]. Several authors describe a RT pattern with Cobalt-60 simi-
lar to the radical RT schedule at TAHRC; however, this was not

Table 3. Overall survival of patients according to total doses of radiation received in main and worst-case Kaplan-Meier
analysesRadiation schedule:total dose of radiationreceived Overall survival Hazard ratiosMain %(95% CI) Worst-caseanalysis, % (95% CI) Total doses incomparison Main analysis,HR (95% CI) Worst-caseanalysis,HR (95% CI)1-y OS 2-y OS 1-y OS 2-y OS
Total cohort (n 5 788) 84 (80–87) 64 (58–69) 54 (50–57) 35 (31–39)

Radical RT

14–70 Gy (n 5 92) 89 (81–96) 80 (68–92) 75 (66–85) 58 (44–71) 14–70 Gy vs.
72 or 76 Gy

1.3 (0.5–3.3) 1.5 (0.9–2.8)

72 or 76 Gy (n 5 88) 96 (92–100) 83 (71–95) 91 (84–97) 69 (56–83)

Nonradical RT

4–42 Gy (n 5 67) 71 (57–85) 42 (23–45) 34 (22–45) 19 (8–29) 4–42 Gy vs.
44–50 Gy

3.1a (1.4–6.9) 2.8a (1.7–4.6)

44–50 Gy (n 5 283) 87 (82–92) 63 (54–73) 66 (60–72) 41 (33–48) 44–50 Gy vs.
53–76 Gy

1.2 (0.6–2.3) 1 (0.6–1.5)

53–76 Gy (n 5 39) 89 (78–100) 69 (49–90) 61 (45–77) 40 (23–56)

Single-fraction RT

8–10 Gy (n 5 71) 14 (0–33) 0 3 (0–8) 0 8–10 Gy vs.
20–42 Gy

7.3a (3.3–16) 2.5a (1.8–3.5)

20–42 Gy (n 5 148) 73 (60–87) 44 (24–65) 24 (16–32) 13 (6–20)

Hazard ratios according to total doses of radiation received, adjusted for grade of anemia, HIV status, estimated glomerular filtration rate, and per-
formance status in Cox regression model.
aStatistically significant; p< .05.
Abbreviations: CI, confidence interval; HR, hazard ratio; OS, overall survival; RT, radiotherapy.

Figure 3. Overall survival of patients according to their radiotherapy schedules, grouped by total doses of radiation received, in the main
and worst-case Kaplan-Meier analyses.
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restricted to FIGO stages IIA–IIIA [24–27]. A prognostic benefit
for patients with FIGO stage IIIB by increasing the total dose up
to 85 Gy has been demonstrated [20, 28]. A large Brazilian
study on RT for patients with CC at FIGO stage IIIB (n 5 202)
compared different doses of radiation delivered by a LINAC
without IBRT. The authors reported a 5-year survival of almost
30% after RT with a total dose of 60 or 70 Gy, compared with
significantly lower survival rates for patients who received
EBRT with lower doses [29]. However, access to RT at TAHRC is
limited. Hypofractionation, as in the nonradical schedule for
patients with FIGO stages IIIB and IVA, comes with the advant-
age of a lower number of treatment days (a maximum of 14
fractions compared with 36 fractions for radical RT) and allows
a larger number of patients to be treated.

Regarding the adverse effects that occurred, no grade 4 tox-
icity was seen, and grade 3 toxicities occurred in 5% of patients
within 3 months after RTand in 10% afterward. Compared with
the respective highest rates reported by other studies, late
adverse effects at TAHRC were seen more frequently and acute
adverse effects less frequently.

Other studies have reported lower rates for any-grade radi-
ation proctitis (17% [26]), urinary incontinence (20% [30]), vesi-
covaginal fistulae (13% [30]), noninfective cystitis (20% [26]),
and suprapubic fibrosis (24% [31]) than the respective 31%,
23%, 18%, 44%, and 41% from our study sample. Vaginal stric-
tures appear to be associated with higher age and treatment
with ICBT [31, 32]. As ICBT was not available at TAHRC, a lower
rate of 14% was found, compared with the 34% reported by
Saibishkumar et al. [31].

Regarding acute adverse effects, the highest rate for radia-
tion dermatitis found in literature was 17% [32], which is twofold
the rate of dermatitis occurring at TAHRC. For radiation diarrhea,
rates up to 65% have been reported [27], whereas we found a
low rate of 12%, most probably because of underdiagnosing at
TAHRC and the less frequent administration of chemotherapy.

Measured by international guidelines [4, 23], RT for CC at
TAHRC was suboptimal in four respects in addition to the
described negative effect of nonadherence on outcome: (a)
no ICBT was used, (b) no LINAC was available for EBRT, (c)
advanced stages of CC received lower doses than internation-
ally recommended because of the lack of capacities, and (d)
the generally recommended addition of chemotherapy to
radiation was only realized in 15% of all patients.

The relevance of ICBT for primary endpoints such as survival
and toxicity has been well established by numerous studies. A
large cohort study by Han et al. included 7,359 patients with CC
and reported significantly higher survival rates for patients who
received ICBT compared with those who did not (58% vs. 46%,
respectively) [33]. Similarly, ICBT has been applied successfully
in low-resource settings [32, 34–36]. At the time of publishing,
brachytherapy services have finally been installed and used
daily at TAHRC.

Concerning the lack of LINACs at TAHRC, their role as the
optimal and most targeted RTmodality for deep-seated tumors
such as CC is generally accepted. The advantageous role of
LINACs is marked by higher percent depth dose and dose rate,
lower skin dose, sharper beam, and therefore fewer radiation-
associated adverse effects. However, we should question the
feasibility of LINACs in a setting without reliable electricity and
with a small number of well-trained staff members.

At TAHRC, most patients included in the present study
were FIGO stage IIIB, which has been shown to respond well to
high-dosage EBRT [20, 28]. However, these patients received a
low-dose nonradical RT, which allowed more patients to be
treated by saving radiation capacities. To that end, the limited
availability of RT, regardless of its modality, is the main obstacle
for adequate RT in Ethiopia and needs to be addressed. In
Africa, Ethiopia has the second largest gap, after Nigeria,
between the availability of and demand for RTmachines. Judg-
ing from the WHO recommendations, there are 73 RT units
missing in Ethiopia [10]. This serious quantitative deficit should
be addressed first, before insularly enhancing RT quality with
complex techniques.

Regarding chemoradiation, most patients at TAHRC did not
receive the recommended concurrent or palliative chemother-
apy along with RT. The facts that a larger proportion of patients
with cancer in sub-Saharan Africa might not be fit for platin-
based chemotherapy [37] and that adverse effects can be diffi-
cult to control do not sufficiently explain the lack of chemother-
apy in 85% of all patients observed. Our findings point toward
mainly financial obstacles that interfere with clinical indications.
Hence, we emphasize the importance of available and affordable
chemotherapy for all patients with CC. For palliation, chemother-
apy including cisplatin, paclitaxel and/or bevacizumab is the
standard of care according to international guidelines [4, 23]. At
TAHRC, in a setting of limited availability and finances, only 6%
of palliative patients received additional chemotherapy. The
more affordable monthly palliative single-fraction RT has proved
effective since the late 1970s in cessation of bleeding and pain,
although serious complications have occurred [38].

Our results are limited by the retrospective nature of the
study. First, we were unable to ascertain whether patients dis-
continued RT because of substandard care, and correspondingly
survival tragically decreased, or whether patients discontinued
RT because of fatal progression of the disease, and survival inevi-
tably decreased. A prospective interventional study to compare
adherence with discontinuation (substandard care) is ethically
not feasible. Hence, this kind of retrospective data will be the
only source of information for observing the effects of substan-
dard care. Second, AIDS not only leads to significantly lower sur-
vival rates in patients with CC [39] but also has negative effects
on therapy adherence [40]. As only 26% of patients included
were screened for HIV, we were not able to fully control for HIV
status in the multivariate analysis. Third, adverse effects, as a
possible reason for discontinuation, were not documented in a
prospective, standardized way. We expect that the actual num-
ber of adverse effects was higher than documented. Physicians
did not precisely inquire about and document side effects
because therapeutic measures were unavailable. Fourth, the low
median follow-up time of 9.6 months, because of the 81% of
patients who were lost to follow-up, limited our results. Most
patients came from rural areas, where only 12% have access to
electricity [41]. Hence, even if patients were alive, contact via tel-
ephone was rarely possible. The time and financial resources of
this study did not allow us to contact each patient personally.

However, this study is the first large cohort study in the
African continent to report in detail on RT schedules, adher-
ence, survival, and adverse effects. Findings on the outcome of
EBRT alone for CC without ICBT are of high interest for the still-
numerous countries lacking ICBT.
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CONCLUSION
In this study, data from 788 patients with cervical cancer
treated according to the Ethiopian RT guidelines of 2008–2012
were retrospectively analyzed. Nonradical RT for late stages
with total doses of 44–50 Gy was administered in most cases.
We noted higher rates of late toxicities than comparable stud-
ies reported. Chemotherapy was administered to only 15% of
all patients. Discontinuation of RT was associated with lower
chances of survival. To enhance therapy adherence, socioeco-
nomic support for patients in need, reliable maintenance serv-
ices, and supportive therapies are necessary. Chemotherapy
and analgesics need to be available and affordable. Besides
guideline-conforming treatment, mere access to RT is extremely
limited. To assure standard radical RT for all FIGO stages up to
IVA, more RT facilities are needed to provide more radiation
time. Additionally, ICBT must be implemented to reduce the
adverse effects associated with Cobalt-60 alone.
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