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Referat

Einfiihrung: Das Zervixkarzinom ist in vielen Landern Subsahara-Afrikas (SSA), die alle
zu den Landern mit niedrigem oder mittlerem Einkommen (LMIC) gehdren, die haufigste
Krebserkrankung bei Frauen. Die Uberlebensrate ist im globalen Vergleich niedrig, aus
der Makroperspektive sind Hindernisse fiir eine adaquate Behandlung bekannt. Deshalb
sollte die Therapiequalitat sowie ihr Zusammenhang mit dem Gesamtiberleben (overall
survival: OS) auf Populationsebene anhand individueller Daten in mehreren
afrikanischen Landern untersucht werden.

Methoden: Auf Grundlage einer eigenen Pilotstudie in Addis Abeba (Athiopien) wurden
in dieser retrospektiven Beobachtungsstudie in neun populationsbasierten
Krebsregistern in acht Landern (Athiopien, Benin, Elfenbeinkiiste, Kenia, Mali,
Mosambik, Uganda und Simbabwe) zufdllig 632 Patientinnen aus 2010-2016
ausgewahlt. Die Therapie wurde auf Adharenz zur Leitlinie des National Comprehensive
Cancer Network 2010 untersucht und die Assoziation mit dem OS mit multipler Cox-
Regression modelliert.

Ergebnisse: 15,8 % der 632 Patientinnen erhielten eine Cancer-directed therapy (CDT)
mit kurativem Potenzial (5,2 % strikt leitlinientreu, 2,4 % mit kleineren und 8,2 % mit
groReren Abweichungen). Bei 22 % hatte die CDT kein kuratives Potential oder es war
gar keine CDT dokumentiert. 15,7 % wurden im Stadium IV diagnostiziert. Bei 46,9 %
war keine Therapiebewertung moglich: 11,9 % fehlte das Stadium oder eine
ausreichende Nachbeobachtung, bei 35,1 % konnten keine Krankenakten gefunden
werden. Am haufigsten leitlinientreu war die Behandlung in Nairobi (49 %), am seltensten
in Maputo (4 %). Im Stadium I-lll und bei ausreichender Nachbeobachtung waren
kleinere (Hazard Rate Ratio [HRR], 1,73; 95-%-Konfidenzintervall [KI]: 0,36-8,37) und
grolere (HRR, 1,97; KI, 0,59-6,56) Abweichungen mit einem niedrigeren OS verbunden.
CDT ohne kuratives Potenzial (HRR, 3,88; KI: 1,19-12,71) und keine CDT (HRR, 9,43;
Kl: 3,03-29,33) waren mit wesentlich schlechterem Uberleben assoziiert.

Schlussfolgerung: Diese populationsbasierte Studie stellt als erste ihrer Artin SSA fest,
dass die meisten Patientinnen keinen Zugang zu adaquater Behandlung haben: Im
schlechtesten Fall erhielten zwei Drittel trotz heilbarer Stadien nie eine CDT, was mit
deutlich geringerem Uberleben verknipft war. Fir die Praxis kénnte es
Behandlungsoptionen geben, die nicht strikt leitlinientreu sind, aber einen relevanten
Uberlebensvorteil bieten, wahrend andere nicht-kurative Therapien ganzlich vermieden
werden sollten. Fur Entscheidungstrager‘innen ist wesentlich, dass mehr
Strahlentherapiekapazitaten und gynakologische Onkolog*innen benétigt werden.
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Abstract

Introduction: Cervical cancer is the most common cancer among females in many Sub-
Saharan African (SSA) countries, all of which are low- or middle-income countries.
Survival is relatively low and hindrances to adequate care are known at the macro
perspective. We have therefore assessed adherence to treatment guideline and its
association with overall survival (OS) on individual patient level in different SSA cancer

registries.

Methods: Based on the experience from a pilot study in Addis Ababa, Ethiopia, in this
observational retrospective longitudinal study we included randomly sampled 632
patients from 2010-1016 from nine population-based cancer registries in eight countries:
Benin, Ethiopia, lvory Coast, Kenya, Mali, Mozambique, Uganda, and Zimbabwe.
Cancer-directed therapy (CDT) was evaluated for adherence to the 2010 guidelines of
the National Comprehensive Cancer Network. The degree of association with OS was

modelled with multiple Cox regression.

Results: Out of 632 patients, 15.8 % received CDT with curative potential: 5.2 %
guideline-adherent, 2.4 % with minor deviations, and 8.2% with major deviations. CDT
was either without curative potential or not documented at all 22 %; 15.7 % were
diagnosed with stage IV disease. Adherence assessment was not feasible in 46.9 %:
stage or sufficient follow-up were missing in 11.9 %, and records could not be traced in
35.1 %. The most guideline-adherent cases were in Nairobi (49 %) and the fewest were
in Maputo (4 %). In FIGO stage I-Ill (n=190) and with sufficient follow-up, minor and
major guideline deviations were linked to lower OS (hazard rate ratio [HRR], 1.73; 95 %
confidence interval [CI], 0.36-8.37 and HRR, 1.97; CI, 0.59-6.56, respectively). CDT
without curative potential (HRR, 3.88; Cl, 1.19-12.71) and no CDT (HRR, 9.43; ClI, 3.03-

29.33) were associated with substantially worse survival.

Conclusion: This study warns about the lack of access to timely and high-quality
diagnostic and treatment services, which most patients experience: approximately one
in six patients with cervical cancer in SSA received CDT with curative potential. Around
two thirds of women never received CDT despite curable disease stages, which was
associated with lower OS. Regarding clinical practice, there might be CDT options that,
although not fully guideline-adherent, have relevant survival benefits while others should
be avoided. Investments in infrastructure (radiotherapy) and personnel (surgical training)

are necessary to improve OS.
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populationsbasierte Kohortenstudie zu Therapiequalitat und Uberleben, Halle (Saale),
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1. Einleitung und Zielstellung

1.1. Vorbemerkung zur geschlechtersensiblen Schreibweise
Die ,Empfehlungen zur geschlechtersensiblen Sprache“ der Universitadtsmedizin Halle
liegt dieser Dissertationsschrift zugrunde und der Autor ist von der Sinnhaftigkeit einer
differenzierten inklusiven Schreibweise Uberzeugt.[1] Es wurde jedoch der Kompromiss
eingegangen, bei den Betroffenen des Zervixkarzinoms noch die binaren Begriffe
Madchen, Frauen und Patientinnen zu verwenden, obwohl die wesentliche
Voraussetzung flr die Entwicklung des Zervixkarzinoms lediglich das Vorhandensein
der Zervix uteri ist. Dies ist auch bei Menschen mit anderen Geschlechtsidentitaten

maglich.

1.2. Krebs und seine bevdlkerungsbasierte Uberwachung
Krebserkrankungen sind weltweit ein haufiger Grund fir Krankheit und Tod. In Landern
mit mittleren und geringen Einkommen (Low- and middle-income countries: LMIC) sind

sie auch ein Grund fir Armut.

Das Auftreten von Krebserkrankungen ist abhangig von Faktoren wie Alter und
genetischer Veranlagung, unterliegt aber auch Umwelteinfliissen. Einmal erkrankt, sind
Heilungschancen abhangig vom Zugang zu adaquater Diagnostik und Therapie, der

insbesondere in Landern mit geringem Einkommen stark eingeschrankt sein kann.[2]

Wegen der immensen individuellen wie auch systemischen (vgl. 1.3.2 Soziales)
Bedeutung von Krebserkrankungen sind weltweit an ausgewahlten Zentren
bevolkerungsbasierte Register etabliert, die Daten zu Anzahl und Schwere von
Krebserkrankungen, aber auch zur Behandlung und der Uberlebensdauer aller
Bewohner*innen eines Gebiets liefern kdnnen. Auf der Basis dieser Informationen
lassen sich bedarfsgerecht Praventionsmalinahmen fir bestimmte Personengruppen
und onkologische Versorgungsstrukturen planen sowie deren Erfolge im zeitlichen
Verlauf beobachten.[3]

Bevolkerungsbasierte Krebsregistratur ist weltweit heterogen organisiert und finanziert,
wobei es erhebliche Unterschiede in der Verfligbarkeit und Qualitat von
flachendeckenden Krebsdaten gibt. Zum Teil sind diese leider mangelhaft. Dies trifft im
Besonderen auf das subsaharische Afrika (SSA) zu, wo 2015 in 20 von 46 Staaten gar
keine populationsbasierten Register existierten und in den Ubrigen Staaten 19 von 26
Registern weniger als funf von 15 Qualitatskriterien erreichten.[4] In dieser Region leistet

das African Cancer Registry Network (AFCRN),[5] eine Nichtregierungsorganisation im



Auftrag der Internationalen Krebsforschungsagentur (IARC), Unterstitzung bei Aufbau,
Ausbildung und Datenauswertung und ist zusammen mit den jeweiligen nationalen oder
lokalen Registern wesentliche Quelle fir im Folgenden zitierte Daten wie auch

Kooperationspartner bei dieser Arbeit.

1.3. Krebs in Subsahara-Afrika

Unter Subsahara-Afrika wird eine Gruppe von 48 Staaten verstanden, die in
wirtschaftlichem und kulturellem Austausch stehen. Sie haben aulierdem gemein, dass
sie der Gruppe der Low- and middle-income countries der Weltbank angehéren — mit
Ausnahme der Seychellen.[6] In dieser Region leben rund 1,1 Milliarden Menschen mit
einer Lebenserwartung von aktuell rund 62 Jahren, welche noch deutlich unter der der
Vereinigten Staaten von Amerika (USA) mit 77 Jahren liegt.[7][8] Allerdings ist ein
deutlicher Trend abzusehen bei der Entwicklung von Lebensgewohnheiten, Wohlstand
und Lebenserwartung, der eine Verschiebung der wesentlichen Belastungen der
subsaharischen Gesundheitssysteme von Ubertragbaren hin zu nicht-Ubertragbaren
Krankheiten mit sich bringt: Neben Erkrankungen aus dem metabolischen und
kardiovaskularen Bereich steigen die Inzidenzraten von Krebserkrankungen, deren
Diagnose und Therapie sehr aufwandig und kostenintensiv sind.[9] Dabei kénnen in
SSA onkologische Standards bei Pravention, Diagnostik und Therapie schon jetzt oft
nicht umgesetzt werden, [10] was zu bis vierfach erhéhten Mortalitatsraten bei einzelnen
Krebsentitaten fuhrt und die ohnehin stark belasteten Gesundheitssysteme der Region
vor massive Herausforderungen stellt.[11] Dabei haben in SSA nach
Altersstandardisierung bei Frauen das Mammakarzinom mit 37,8, das Zervixkarzinom
mit 32,2 und das Kolon-/Rektumkarzinom mit 7,1/100.000/Jahr(a) sowie bei Mannern
das Prostatakarzinom mit 35,4, das Kolon-/Rektumkarzinom mit 9,0 Leberkarzinom mit
8,5/100.000/a die hochsten Inzidenzraten.[12] Im Vergleich zu den anderen genannten
Malignomen hat das Zervixkarzinom biologische, diagnostische, therapeutische und
soziale Besonderheiten. Aus diesem Grund soll es wesentlicher Gegenstand der
vorgelegten Arbeit, einer multinationalen populationsbasierten Untersuchung von

Therapiequalitat und Uberleben, sein.

1.4. Zervixkarzinom in Subsahara-Afrika

1.4.1. Biologie
Das Zervixkarzinom weist biologische Eigenschaften auf, die es aus praventiver Sicht
besonders interessant machen: Es ist etabliert, dass beinah alle Zervixkarzinome
aufgrund einer Infektion mit Hochrisiko-Subtypen des Humanen Papillomvirus (HPV)

entstehen.[13] Wahrend der Karzinogenese kdnnen zytologische Untersuchungen, die



seit der zweiten Halfte des 20. Jahrhunderts zur Verfliigung stehen, Aufschluss Uber
Schwere der Virusinfektion und maligne Zelltransformation geben. Durch verschiedene
Therapieoptionen von pra-malignen Lasionen (z.B. Kryotherapie, Schlingenexzision)
kann die Entstehung eines invasiven Karzinoms verhindert werden. Seit Beginn des 21.
Jahrhunderts ist es mdglich, mit Totimpfstoffen die Anzahl der Infektionen mit den
haufigsten karzinogenen HPV-Subtypen deutlich zu senken.[14] Sind Frauen zusatzlich
von einer Infektion mit dem Humanen Immundefizienz-Virus (HIV) betroffen, kdnnte eine
adaquate antiretrovirale Therapie dem Auftreten des Zervixkarzinoms entgegenwirken,
das seinerseits eine der Erkrankungen ist, die das Endstadium einer HIV-Infektion, das
Acquired Immunodeficiency Syndrome (AIDS), definieren.[15] Diese wirkungsvollen
Angriffspunkte fir Pravention unterscheiden das Zervixkarzinom von vielen anderen

Krebsarten.

1.4.2. Soziales

Wirkungsvolle Mdglichkeiten zur Pravention sind vorhanden. Im Folgenden soll die
Notwendigkeit der Pravention oder zumindest der Diagnose in frihem Stadium

begriindet sowie die Folgen selbst zu zahlender Therapie beleuchtet werden.

Das Zervixkarzinom trifft Frauen haufig in Phasen ihres Lebens, in denen sie in ihren
sozialen Netzen tragende Rollen spielen — so zum Beispiel Lohnarbeit und
Haushaltsarbeit sowie Geburt, Pflege und Erziehen von Kindern.[16] Eine insbesondere
in fortgeschrittenen Stadien kostenintensive und aufwandige Therapie belastet nicht nur
afrikanische Gesundheitssysteme, sondern bei weitgehender Abwesenheit von
universeller Absicherung gegen Krankheitskosten in SSA auch die finanzielle Lage und
sozialen Netze der einzelnen Patientinnen massiv.[17] Flr Argentinien als ein Middle-
income country auferhalb von SSA ist berichtet, dass sogar trotz Krankenversicherung
die Verdienstausfalle in der Familie zum Verkauf von Eigentum, Aufbrauchen von
Erspartem und gar Rationierung von Lebensmitteln flhrten.[18] Trotz oder teils gar
wegen Therapieversuchen ist das Zervixkarzinom ein bedeutsamer Grund fir
sogenannte ,verlorene Lebensjahre* und ,durch Behinderung eingeschrankte
Lebensjahre® und Stigmatisierung fur Frauen in SSA, wahrend es in Landern mit hohem
Einkommen (High-income countries, HIC) eine deutlich untergeordnete Rolle
spielt.[16][19]

Die negativen sozialen Implikationen des Zervixkarzinoms sind also schwerwiegend.
Dies soll im Folgenden erganzt werden durch eine quantitative epidemiologische

Beschreibung des Zervixkarzinoms in SSA kontrastiert durch Vergleiche mit HIC. So soll



zum einen die Dimension des Problems in SSA verdeutlicht und zum anderen durch

Kontrastierung mit Daten aus HIC die globale Ungleichheit aufgezeigt werden.

1.4.3. Inzidenz

Die relative Haufigkeit von Krebserkrankungen wird regelhaft in neudiagnostizierten
Fallen pro 100.000 Einwohner*innen pro Jahr (n/100.000/a) angegeben, wobei flr
Vergleiche zwischen verschiedenen Landern oder Uber die Zeit hinweg zusatzlich eine
Altersstandardisierung gegen verschiedene etablierte, teils abstrakte

Standardbevoélkerung sinnvoll sein kann.[20]

Fir Regionen innerhalb von SSA reichten im Jahr 2018 die altersstandardisierten
Inzidenzraten des Zervixkarzinoms von 26,8 im Zentralen Afrika bis 43,1/100.000/a im
Sudlichen Afrika, wobei die hochste Inzidenzrate aus Simbabwe mit 62,3/100.000/a
berichtet wurde. Das bedeutet in absoluten Zahlen, dass von den weltweit geschatzten
570.000 Neudiagnosen im Jahr 2018 112.000 (20 %) auf SSA entfallen, [21] obwohl

dort nur 9,4 % der Frauen, die weltweit alter als 20 Jahre sind, leben.[22]

Dieses Missverhaltnis erklart sich durch einen Blick in die USA als HIC: Wahrend dort
die Inzidenzrate des Zervixkarzinoms 1935 — vor der Einfiihrung der zytologischen
Vorsorgeuntersuchungen — mit tGber 40/100.000/a altersstandardisiert mit der in SSA
heute vergleichbar ist,[23] sank in den USA die altersstandardisierte Inzidenzrate auf
7.4/100.000/a (Jahre 2010-2014).[24]

Die Haufigkeit des Zervixkarzinoms ist aber nicht allein aufschlussreich Uber die
Belastung von Individuum und Gesundheitssystem, sondern das Stadium bei Diagnose

hat wesentlichen Einfluss auf den Umfang der notwendigen Therapie.

1.4.4. Stadium bei Diagnose
Die Stadieneinteilung beim Zervixkarzinoms wird weltweit durch die Fédération
Internationale de Gynécologie et d'Obstétrique (FIGO) kuratiert, eine Darstellung im
etablierten Tumor-Nodalstatus-Metastasen(TNM)-System der Weltorganisation gegen
den Krebs (UICC) ist etabliert. Wesentliche Merkmale sind Grée und Infiltrationstiefe
des Primartumors, der Lymphknotenstatus pelvin und paraaortal sowie Vorhandensein
von Fernmetastasen. Beachtenswert dabei ist, dass flir Therapieentscheidungen
wesentliche ,Stadienspriinge® weiterhin auf Befunden basieren, die durch
gynakologische Tastuntersuchungen und einfache Histopathologie erhoben werden
kénnen. Wahrend die aktuellste FIGO-Stadieneinteilung von 2019 einige

therapierelevante Anderungen im Detail aufweist,[25] ist die Version von 2009,[26] die



im Einschlusszeitraum dieser Arbeit 2010-2016 glltig war, Grundlage dieser Arbeit wie

auch einiger relevanter Vergleichspopulationen.

Den besten Aufschluss Uber das Stadium bei Diagnose geben populationsbezogene
Untersuchungen, bei denen in einem Registergebiet mit grolem Aufwand alle
relevanten Einrichtungen der Krankenversorgung aufgesucht werden und das Stadium
anhand von Aktenlage oder aber Telefonanruf und Hausbesuch mit Anamnese und
Akteneinsicht so genau wie moglich ermittelt wird. Solche Untersuchungen liegen fir
SSA nur sehr vereinzelt vor, so in zwei Kohorten aus den 1990er Jahren.[27][28]Abseits
von diesen beiden kleineren Kohorten aus den 1990er Jahren existiert eine kurzlich
veroffentlichte multinationale populationsbasierte Studie zu Patientinnen aus den Jahren
2005-2015, bei denen 68,5 % der Patientinnen im Stadium Ill und IV diagnostiziert
wurden.[29] Im Vergleich dazu wurden in Deutschland in den Jahren 2017-2018 nur 39

% der Patientinnen im Stadium Ill und IV diagnostiziert.[3]

Die hohen Stadien bei Diagnose unterstreichen zum einen die anzunehmende grol3e
Krankheitslast mit entsprechendem Therapiebedarf und -kosten, zum anderen sind sie

eng verbunden mit der Prognose des Uberlebens.

1.4.5. Uberleben

Man bedient sich der biometrisch leicht fassbaren Uberlebensdauer ausgehend von
individuellen  Ereigniszeit-Daten  (time-to-event) ab Diagnose. Da in der
populationsbasierten Krebsepidemiologie, insbesondere in SSA, die Todesursache
selten verflgbar ist, wird anstatt des krebsspezifischen Uberlebens meist das
Gesamtuberleben (overall survival: OS) verwendet, was zudem in einigen Landern
wegen fehlender Personenstandsregister per Telefonanruf durch die Krebsregister
ermittelt werden muss. Die so ermittelte absolute Sterblichkeit unter den
Krebspatient*innen kann zusatzlich um die landerspezifische Grundsterblichkeit in den
verschiedenen Altersgruppen einer Kohorte bereinigt werden (relatives Uberleben).[30]
In einem letzten Schritt kann dieses Gesamtiberleben wie die Inzidenzrate
altersadjustiert werden gegen eine spezielle Standardpatient*innenpopulation fir die
jeweilige Krebsentitat.[31] Das Ergebnis ist ein altersstandardisiertes relatives
Uberleben (ASRS) mit dem Ziel der verbesserten Vergleichbarkeit zwischen
Patient*innenpopulationen mit unterschiedlicher Altersstruktur international oder Gber

die Zeit hinweg.

Fir das Uberleben von Zervixkarzinompatientinnen in SSA stehen wie beim Stadium nur
wenige populationsbasierte Daten zur Verfligung, die drei im vorangegangenen

Abschnitt vorgestellten Arbeiten entstammen: Das 5-Jahres-ASRS in Uganda lag bei 49



%, das 3-Jahres-ASRS Simbabwe lag bei 45 % in den Jahren 1995-1997.[27][28] Eine
aktuelle Studie, die zum Teil auf Beitrdgen aus der vorliegenden Arbeit beruht, zeigte
Uber 13 Register in elf LaAndern hinweg ein relatives 1-, 3- und 5-Jahres-Uberleben von
69,8 %, 44,5 % und 33,1 % in den Jahren 2005 bis 2015,[29] sodass von einem konstant
schlechten Uberleben in SSA ausgegangen werden kann. Im Vergleich dazu schwankte
das relative 5-Jahres-Uberleben in den USA von 1990 bis 2013 zwischen 68,8 % und
72,6 % — war also mehr als doppelt so hoch wie in der oben genannten aktuellen Studie
in SSA.[32]

Die drei vorgestellten quantitativen epidemiologischen Aspekte von Inzidenz, Stadium
bei Diagnose und Uberleben lassen den Schluss auf eine relevante Krankheitslast in

SSA selbst zu, legen aber auch den Verdacht auf eine globale Ungleichheit nahe.

1.4.6. Erklarungsansatze fur Ungleichheit
Fir die Ungleichzeit von Inzidenz, Stadium bei Diagnose und Uberleben beim
Zervixkarzinom zwischen SSA und Landern mit hohem Einkommen auf der Welt gibt es

Erklarungsmaoglichkeiten aus verschiedenen Blickwinkeln:

1.4.6.1.Pravention
Wie in 1.3.1 Biologie ausgefihrt, ist die Auftretenswahrscheinlichkeit des
Zervixkarzinoms wirkungsvoll beeinflussbar. Die Pravention steht zwar nicht im Fokus
dieser Arbeit, aber es sei darauf hingewiesen, dass die in 1.3.3 Inzidenz dargelegten
Erfolge des Systems des engmaschigen zytologischen Screenings wegen der
Ressourcenintensitat nicht direkt auf SSA Ubertragbar sein werden. Ubersichtsarbeiten
und die Strategie der Weltgesundheitsorganisation zur Eliminierung des
Zervixkarzinoms ,90-70-90 %*“ schlagen deshalb basierend auf Evidenzqualitat,
Machbarkeit und Kosteneffektivitat vor: Flachendeckend ist ein integriertes Konzept
anzustreben aus mindestens einer HPV-Impfung bei 90 % aller Madchen im Alter bis 15
Jahre, einem HPV-Test oder vergleichbarem Prazisionstest bei 70 % aller Frauen im
Alter von 35 und erneut 45 Jahren sowie adaquater Therapie der prainvasiven und
invasiven Karzinome bei 90 % aller Patientinnen.[33][34] Eine relevante Verringerung
der Neudiagnosen des invasiven Karzinoms ist ein zentraler Angriffspunkt, um
Krankheitslast sowohl von den Patientinnen und ihren Familien als auch den
Gesundheitssystemen in SSA zu nehmen. [33] Einer geringeren Anzahl von

Patientinnen stiinden so auch mehr Diagnose- und Therapiekapazitaten zur Verfligung.

1.4.6.2. Onkologische Diagnostik

Nach der Kklinischen oder zytologischen Verdachtsdiagnose eines invasiven

Zervixkarzinoms ist die histologische Sicherung angezeigt, um seltene



Differentialdiagnosen wie den Millerschen Mischtumor oder das Sarkom, die einer
anderen Therapie bedirften, auszuschlielen. Zusatzlich ist fir die Stadieneinteilung,
Therapieplanung und Prognoseabschatzung die Umfelddiagnostik nétig. In
Industriestaaten wird dabei zunehmend auf radiologische und chirurgische Diagnostik
gesetzt, vornehmlich mit Ultraschall, Magnetresonanztomografie im Becken und
Computertomographie fir Abdomen und Thorax sowie diagnostischer bzw.
diagnostisch-therapeutischer Lymphonodektomie pelvin und gegebenenfalls paraaortal.
Die FIGO-Stadieneinteilung von 2008/2009, die Grundlage dieser Arbeit ist, macht — wie
bis vor kurzem folglich auch die meisten klinischen Studien zum Zervixkarzinom — jedoch
keinen Unterschied zwischen den Mitteln der Befunderhebung und ermoglicht
entsprechend auch die Therapieindikation auf Basis einfacherer Diagnostik im Sinne der
klinischen Untersuchung. Allerdings haben Menschen in LMIC nicht immer zuverlassig
und zeitgerecht Zugang zu histopathologischer Diagnostik, Réntgen des Thorax,

Ultraschall oder gar Computer- oder Magnetresonanztomografie.[35]

1.4.6.3. Onkologische Chirurgie

Die onkologische Chirurgie ist die wesentliche Therapiemodalitat in den Stadien | und |l,
wobei hier ein vereinfachter Uberblick Uber die stadiengerechte Chirurgie gegeben
werden soll: Bis zum FIGO-Stadium |IA1, also dem minimal-invasiven Karzinom bis 3
Millimeter (mm) Tiefe und 7 mm Breite, verschiedene Arten der Entfernung der Lasion
selbst ausreichen kdnnen, z.B. die Konisation mittels Schlinge oder Messer. Dartber
hinaus wird bei weiterer Ausdehnung (IA2) und insbesondere makroskopisch sichtbaren
Lasionen (IB) oder Befall von Uterus und oberem Drittel der Vagina (I1A) die Entfernung
des gesamten Uterus mit den Parametrien nétig im Rahmen der radikalen Hysterektomie
— regelhaft kombiniert mit einer pelvinen Lymphonodektomie.[14] Die alleinige
chirurgische Therapie von Tumoren mit Befall der Parametrien (11B) oder darlber hinaus
mit therapeutischer radikaler Entfernung von lymphatischem Gewebe wird vereinzelt im
Rahmen von Studien praktiziert,[36] wurde aber nicht empfohlen in der dieser Arbeit
zugrundeliegenden Clinical Practice Guideline 2010 des National Comprehensive
Cancer Network (NCCN) aus den USA.[37]

Allerdings ist die qualifizierte onkologische Chirurgie in SSA nicht selbstverstandlich
verfugbar: Weltweit haben nach Schatzungen einer Lancet Oncology Commission drei
Viertel der Patient*innen keinen Zugang zu zeitgerechter und bezahlbarer
Krebschirurgie.[38] Dabei seien die Licken in SSA mit 93 % der Krebspatient*innen

ohne Zugang neben Sidasien weltweit am grofiten.[39]



1.4.6.4. Strahlentherapie

Die externe Strahlentherapie wird als weitere wesentliche kurative Therapiemodalitat in
den Stadien IB, Il und lll, oft kombiniert mit einer Brachytherapie,[14][40] sowie teils zur
palliativen Therapie genutzt. Bei Tumoren in den Stadien IB bis IIA besteht eine teilweise
Uberlappung der Empfehlungen zur definitiven chirurgischen Versorgung und der
primaren Strahlentherapie bzw. zur adjuvanten Strahlentherapie — je nach
Risikofaktoren einschlieRlich postoperativem pathologischen Befund, Aligemeinzustand,
Alter, Patientinnenwunsch und gegebenenfalls auch Verfligbarkeit: Es gibt Lander in
SSA, in denen keine Strahlentherapiegerate zur Verfiigung stehen oder lediglich altere
Gerate, die effektivere und nebenwirkungsarmere Therapieformen wie die
intensitdtsmodulierte Strahlentherapie nicht unterstiitzen.[41] Die Internationale
Atomenergie-Organisation (IAEA) hat einen umfassenden Uberblick tiber Art und Anzahl
der Strahlentherapiegerate weltweit und hat deren Anzahl den Bevélkerungsgréfien und
der Anzahl an Krebspatient*innen gegentbergestellt, die auf sie angewiesen sind. Dabei
schatzt sie, dass 50 % der Krebspatient*innen in LMIC und sogar 90 % der
Krebspatient*innen in Low-income countries (LIC), zu denen viele Staaten in SSA

gehoren,[6] keinen Zugang haben.[42]

1.4.6.5.Chemotherapie

Die alleinige Chemotherapie hat in der kurativen Therapie des Zervixkarzinoms keinen
Stellenwert. Sie wird jedoch seit Beginn der 2000er Jahre begleitend zur kurativen
Strahlentherapie eingesetzt, bei der sie als ,Radiosensitizer* die Effektivitat der
Bestrahlung verbessert und eine Verbesserung des Uberlebens bewirkt.[43] Dabei
waren im Erhebungszeitraum dieser Arbeit Cisplatin als Alkylans, gegebenenfalls
kombiniert mit 5-Floururacil als Antimetabolit, empfohlen. Faktisch ist aber die
Bezahlbarkeit und die Verfligbarkeit in SSA eingeschrankt.[44][45]

Der Nutzen als neoadjuvante Therapie vor Chirurgie — auch gegebenenfalls zum
Erreichen eines operativ heilbaren Stadiums — ist umstritten,[46] aber mdglicherweise
von Interesse, wenn Strahlentherapie nicht verfigbar ist. Fir das metastasierte und
rezidivierende Zervixkarzinom kann Cisplatin gegebenenfalls erganzt um Paclitaxel als
Spindelgift infrage kommen.[47] Wegen der zum Erhebungszeitpunkt fehlenden
Empfehlung fir die Neoadjuvanz und der hochindividuellen Therapieentscheidung beim
metastasierten Zervixkarzinom sowie der Exklusion von Patientinnen, deren
Erstregistration mit Rezidiv erfolgte, wurden diese in der strukturierten

Therapiequalitatsbewertung der vorliegenden Arbeit nicht berticksichtigt.



1.5. Zielstellung dieser Arbeit

Aus der Makroperspektive sind in Abschnitt 7.3.6 Erkldrungsansétze fiir Ungleichheit die
wahrscheinlichen Hindernisse far eine adaquate Therapie bei
Zervixkarzinompatientinnen in SSA aufgezeigt worden. Der Perspektivwechsel hin zur
individuellen Patientin, die je nach sozio6konomischem Status, Herkunftsland, Stadium
und Zufall sehr unterschiedlich von diesen Hindernissen betroffen sein konnte, ist bisher
selten gemacht worden in der Literatur. So ist dem Autor dieser Arbeit keine
bevolkerungsbasierte Studie in SSA bekannt, bei der die Qualitat der oft nétigen
multimodalen Therapie in Abhangigkeit vom Stadium bewertet worden ware und sogar
eine Assoziation der Therapiequalitat mit dem Uberleben untersucht worden waére.

Daraus ergaben sich sechs wesentliche Forschungsfragen:

1. Wie ist die Verteilung der FIGO-Stadien bei Diagnose in der eigenen Kohorte und
ist sie mit anderen populationsbasierten Untersuchungen aus Subsahara-Afrika
vergleichbar?

2. Was bedeutet das Ergebnis der Therapiebewertung in der eigenen Kohorte
hochgerechnet fir das Schicksal der 120.000 jahrlich neu diagnostizierten
Zervixkarzinompatientinnen in SSA?

3. Wie ist das Gesamtiiberleben in der eigenen Kohorte im geografischen
populationsbasierten Vergleich?

4. Ist die Therapiequalitat (als Grad der Leitlinientreue) mit unterschiedlichem
Gesamtuberleben vergesellschaftet nach Adjustierung fir relevante
Einflussfaktoren?

5. Wie ist die Leitlinienadharenz der eigenen Kohorte im internationalen Vergleich
mit populationsbasierten Kohorten einzuordnen?

6. Gibt es einen Zusammenhang zwischen Moglichkeit zur externen
Strahlentherapie und der Leitlinienadharenz der Therapie in einem
Registergebiet?



2. Diskussion

Im Rahmen des Promotionsprojekts hat der Autor auch zu anderen Krebsentitaten Daten
erhoben und an Publikationen mitgewirkt. In dieser Dissertationsschrift werden dabei nur
die beiden Publikationen diskutiert, die einen Bezug zum Zervixkarzinom haben. Der
Relevanz entsprechend wird zuerst die multinationale Studie zum Zervixkarzinom
betrachtet,(Griesel et al., 2021, [48]) auf der auch der Schwerpunkt der Dissertation liegt.

Darauf folgt die mononationale Pilotstudie in Athiopien.(Feuchtner et al., 2019, [49])

2.1. Das Zervixkarzinom in Subsahara-Afrika: Eine multinationale
populationsbasierte Kohortenstudie zu Therapiequalitat und

Uberleben

2.1.1. Therapie und ihre Leitlinienadharenz
Das alarmierendste Ergebnis der Studie war, dass von 632 Patientinnen der
populationsbasierten Stichprobe nur 15 % eine Therapie mit kurativem Potential
erhielten. Neben weiteren 16 %, die mit FIGO-Stadium IV keiner sinnvollen Bewertung
der Therapie auf Leitlinienadharenz zuganglich waren, konnte bei zwei Drittel der
Patientinnen mit Zervixkarzinom trotz grtindlicher Datensammlung keine dokumentierte
gegen den Krebs gerichtete Therapie unabhangig von kurativem Potential (Chirurgie,
Strahlentherapie, Chemotherapie; cancer-directed therapy: CDT) festgestellt werden. Es
ist wahrscheinlich, dass bei einem wesentlichen Teil dieser Patientinnen auch
tatsachlich keine Therapie erfolgt ist (vgl. 2.2.3. Stdrken und Limitationen der
Pilotstudie). AuRerdem erhielten von den ausgewahlten Patientinnen mit einer Bias-
reduzierten Therapiebewertung in der ,Therapy association cohort® (mindestens drei
Monate Uberleben und Stadium I-lll, n=190) nur die Halfte eine CDT mit kurativem
Potenzial, also stadiengerechte Chirurgie oder Strahlentherapie mit Mindestdosis 45
Gray. Es ist also allgemein von relevant unzureichenden Kapazitdten in der
gynakologisch-onkologischen Chirurgie und Strahlentherapie auszugehen. Zwischen
den einzelnen Landern variierte der Anteil der Patientinnen, die eine CDT mit kurativem
Potential erhielten, zwischen 49 % in Nairobi (Kenia) und 4 % in Maputo (Mosambik).
Die vorliegende Studie wurde hauptsachlich in Hauptstadten durchgefiihrt (Ausnahmen:
Eldoret (Kenia) und Bulawayo (Simbabwe), beides jedoch wichtige Wirtschaftszentren).
In allen Registergebieten gab es onkologische Referenzzentren, die jedoch nur teilweise
mit Strahlentherapiegeraten ausgestattet waren und die Patientinnen lebten relativ nah
bei den Referenzzentren. Gemessen an internationalen Empfehlungen verfligten alle
Registergebiete jedoch Uber viel zu wenige Strahlentherapieeinrichtungen.[50] In dem

Zusammenhang konnte festgestellt werden, dass wenn in Registergebieten externe
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Strahlentherapie/Teletherapie (EBRT) zur Verfigung stand, eine CDT mit kurativem
Potenzial fir 15 % bis 49 % der Patientinnen moglich war (Addis Abeba (Athiopien),
Nairobi (Kenia) und Kampala (Uganda)), wahrend nur 10% der Patientinnen in
Registergebieten ohne EBRT eine CDT mit kurativem Potenzial erhielten — mit
Ausnahme von Eldoret mit 23 %, wo ein Friherkennungs-Programm schon wahrend des

Einschlusszeitraums existierte.[51]

Hochgerechnet auf ganz SSA bedeutet die Therapiebewertung, dass nur 28.000 von
112.000 jahrlich neu diagnostizierten Zervixkarzinompatientinnen eine CDT mit
kurativem Potenzial erhalten wirden. 38.000 bis 56.000 wirden eine CDT ohne
kuratives Potenzial oder keine CDT erhalten und 28.000 Patientinnen wirden im FIGO-
Stadium |V diagnostiziert und am ehesten eine individuelle palliative Versorgung
bendtigen.[21] Im Allgemeinen ist beim Zervixkarzinom die unimodale Therapie
zunehmend erklartes Ziel.[14] Jedoch erfordert die Versorgung insbesondere
Patientinnen mit FIGO-Stadium =2l (86,5 % der Patientinnen mit Daten zur
Stadieneinteilung in der vorliegenden Studie) oft eine spezialisierte multimodale
Therapie qualifizierter onkologischer Chirurgie und Strahlentherapie extern und intern
mit konkurrenter Chemotherapie. Angesichts der Daten zu den individuellen
Krankengeschichten einschlie3lich der teils zusatzlich angegebenen Griinde flir nicht
erfolgte Therapie (v.a. finanzielle Engpasse als Hindernisse flir selbstzuzahlende
Therapie, lange Wartezeit auf bzw. fehlende Strahlentherapie im Land) kann postuliert
werden, dass die Hindernisse, die einer leitliniengerechten Behandlung im Wege
standen, sich decken mit den einleitend in 1.3.6. Erklarungsansétze fiir Ungleichheit

skizzierten.

Veréffentlichungen fur den globalen Vergleich sind selten: In einer populationsbasierten
australischen Kohorte wurde mit vergleichbarem Malfistab die Behandlung von 54,1 %
der Patientinnen im Zeitraum 2005-2011 als leitliniengerecht eingestuft.[52] Das
Ergebnis von strikter Leitlinientreue bei nur 30 (16 %) von 190 Patientinnen mit
verzerrungsarmer Therapiebewertung (Therapy association cohort) ist damit die mit

Abstand niedrigste Rate, die bisher in der Literatur berichtet wurde.

Mit Bezug auf die eingangs erwahnte ,90-70-90 %*“-Strategie der WHO zur Eliminierung
des Zervixkarzinoms muss zusammenfassend festgestellt werden, dass in relevanten
Teilen von SSA noch eine deutliche Diskrepanz zwischen dem Ziel von Uber 90 %
adaquater Therapie der Karzinome und der Versorgungsrealtitait bestand im
Erhebungszeitraum 2010-2016.[53] Mit Blick in die Zukunft sei erwahnt, dass es

durchaus Anstrengungen gibt, die Therapiekapazitaten in SSA auszubauen. Beispielhaft
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sei das FIDE Global Educational Network der Arbeitsgemeinschaft Frauengesundheit in
der Entwicklungszusammenarbeit der Deutschen Gesellschaft fliir Gynakologie und
Geburtshilfe genannt, das Ausbildungsaufenthalte fir internationale gynakologische
Operateur*innen in Deutschland organisiert.[54] Auch gibt es in den Landern, in denen
fur diese Studie Daten erhoben wurden, Erfolge und weitere feste Plane dahingehend,
mit groRem Aufwand Strahlentherapiekapazitaten auszubauen. Jedoch ist die Anzahl
heute tatsachlich schon einsatzbereiter Gerate seit der Datenerhebung faktisch in nur
geringem Umfang angestiegen. Dabei liegt die Anzahl der Teletherapiegerate pro einer
Million Einwohner*innen dort weiter deutlich unter 1 (z.B. Benin: 0, Athiopien: 0,025 oder
Kenia: 0,3), wahrend sie in Deutschland tber 6 und in den USA Uber 11 liegt.[54, 55] Bei
solch eklatanten Unterschieden muss von einem Problem globaler Ungerechtigkeit in

der Ressourcenverteilung ausgegangen werden.

2.1.2. Uberleben und Einflussfaktoren
Die Analyse der eigenen Uberlebensraten ergab ein 1-, 3- und 5-Jahres-ASRS von 75,6
%, 42,4 % und 28,7 %. Das ist gut vergleichbar mit den 2005-2015 populationsbasiert
erhobenen Raten fir zusatzliche Lander in SSA mit 69,8 %, 44,5 % und 33,1 %, sowie
den 1- und 3-Jahres-ASRS-Schatzungen aus Uganda (81,4 % und 49 %) und Simbabwe
(66 % und 44,9 %) aus den Jahren 1995-1997, wobei die Referenzpopulation fir die
Standardisierung leicht abweicht bei der letzteren.[28][29] Im Gegensatz dazu ist die
Schatzung aus dem US-amerikanische Surveillance, Epidemiology, and End Results
Program (SEER) von 67,1 % 5-Jahres-ASRS fur den Zeitraum 2007-2013 als Beispiel
fir die Uberlebensrate in einem HIC wesentlich hdher. Wie zu erwarten war, hatten
Patientinnen in den FIGO-Stadien | und |l eine deutlich bessere
Uberlebenswahrscheinlichkeit als Patientinnen in den FIGO-Stadien Il und IV.
Angesichts dessen ist anzustreben, dass die Karzinome und ihre Vorstufen bestenfalls
in einem Screeningprogramm mit Prazisionstest friih entdeckt werden und fir eine
schnelle Uberweisung gesorgt wird. Die WHO empfiehlt in inrer Strategie ,90-70-90 %,
dass 70 % der Frauen sich dazu zweimal im mittleren Lebensalter mindestens einem
molekularbiologischem HPV-Test oder ahnlich sensitivem und spezifischen Verfahren
unterziehen, also nicht der teils in SSA noch gangigen makroskopischen Inspektion nach

Essigsaureanwendung.[53]

Der Zusammenhang der Leitlinientreue mit dem Uberleben wurde zur Bias-Minimierung
nur bei der Gruppe mit bekannten FIGO-Stadien I-l1ll und 23 Monaten Beobachtungszeit
(n=190) und adjustiert flr bekannte prognostische Faktoren analysiert. Dabei war flr die
Leitlinienadharenz quasi ein Dosis-Wirkungs-Effekt auf der Ordinalskala zu beobachten,

wobei die Hazard-Rate-Ratio fir frihen Tod mit geringerer Leitlinientreue zunahm. Eine
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Behandlung mit kleineren Abweichungen von der Leitlinie war mit einem 1,7-mal
erhéhten Risiko fur friihen Tod, grofiere Abweichungen waren mit einem doppelt so
hohen Risiko verbunden. "CDT ohne kuratives Potenzial" und "keine CDT" waren im
Vergleich zu einer leitliniengerechten Behandlung mit einem vierfach bzw. sogar

neunfach hoheren Risiko verbunden.

Nach Beginn der Datenerhebung und Therapiebewertung der vorliegenden Arbeit im
Jahr 2017 erstellte das NCCN ,harmonisierte® Leitlinien flr ressourcenlimitierte
Regionen wie SSA.[47] Diese Leitlinien enthalten Empfehlungen zur
Standardbehandlung, aber auch zu Alternativen, falls ausreichende Ressourcen nicht
zur Verfiigung stehen. Der Effekt der Umsetzung dieser harmonisierten NCCN-Leitlinien
fur SSA kann aus ethischen Grinden nicht in einer randomisierten Studie untersucht
werden. Der in der vorliegenden Studie beobachtete Zusammenhang zwischen
unterschiedlichem Grad der Therapietreue und besserem Uberleben unterstiitzt die
Grundsatze dieser Leitlinien, die bei Bedarf spezifische Abweichungen von der
Optimalversorgung nahelegen, die das Bewertungsschema der vorliegenden Studie teils
ebenfalls vorsieht. Da zeitnah nur schrittweise und kleinere Verbesserungen in der
flachendeckenden Versorgung des Zervixkarzinoms in SSA zu erwarten sind, erscheint
also die Anwendung der ,harmonisierten“ Leitlinien weiterhin empfehlenswert.
Heilversuche jedoch, die im Bereich von ,CDT ohne Kkuratives Potential® im
Bewertungsschema der vorliegenden Arbeit geflhrt sind, sollten nicht unternommen
werden, da sie mit einem fast vierfachen Risiko des friihen Todes im Vergleich zur
leitliniengerechten Therapie assoziiert waren. Gleichzeitig verursachen sie
wahrscheinlich trotzdem eine erhebliche Morbiditdt und finanzielle Belastung fir
Patientinnen und Familienangehérige.[56] Natlrlich ist es ebenfalls nicht akzeptabel,
wenn Patientinnen in einer kurativen Situation ohne CDT behandelt werden, da das

assoziierte Risiko eines friihen Todes um das Neunfache erhoht ist.

Fir den Vergleich mit einem HIC anhand oben eingeflihrter australischer Kohorte wurde
eigens eine abgewandelte Regression modelliert: Bei Patientinnen im FIGO-Stadium |
und Il mit vollstandig leitliniengerechter Behandlung war das Risiko eines friihen Todes
in der vorliegenden Studie (HRR, 0,30; Kl 0,11-0,86; n = 111) ahnlich der
entsprechenden australischen Subkohorte (HRR, 0,22; Kl 0,07-0,75; n = 106) relevant
verringert.[52] Eine leitlinienadharente Therapie im Vergleich zu einer Therapie ohne
Leitlinienadharenz erscheint folglich sowohl in SSA als auch in HIC moglicherweise

lohnenswert — unter Einbezug der methodischen Limitation.
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2.1.3. Starken und Limitationen
Wesentliche Limitationen dieser Arbeit sind teils mangelhafte Dokumentation von
Stadium und Therapie sowie ein frihzeitiges Ende der Nachbeobachtung, was die Regel
auch in vergleichbaren Studien in SSA ist.[27][28][45][57] Es ist davon auszugehen,
dass die erreichte Vollstandigkeit den Umstanden entsprechend mit adaquatem
Aufwand nicht zu verbessern ist. AuBerdem handelt es sich um eine retrospektive
Kohorte, die wegen vieler bekannter und anzunehmender unbekannter Einflussfaktoren
per se nicht dazu geeignet ist, eine direkte Kausalitdt von nur beobachteten

Zusammenhangen abzuleiten.

Darlber hinaus ist davon auszugehen, dass die Regressionsanalysen in dieser
retrospektiven Untersuchung im Sinne eines Survival-Bias dadurch verzerrt wurden,
dass bei Diagnose bzw. Einschluss noch offen war, ob und welche Art von Therapie eine
Patientin erhalten wirde: Es konnte also ein, das eine Patientinnen mit fortgeschrittener
Erkrankung und frihem Tod (Endpunkt) unter Umstanden keine Chance hatten, eine
Therapie (Exposition) zu beginnen und somit zu einem niedrigeren Uberleben in der
Gruppe ohne Therapie beigetragen haben kénnten. Ebenso war analog von einem Bias
zugunsten der Patientinnen durch so genannte ,Immortal time“ auszugehen, die als
Patientinnen mit Behandlung gewertet wurden — das heif3t, sie mussten mindestens bis
zum Ende einer unter Umstanden aufwandigen Therapie Uberlebt haben, sonst waren
sie in eine Gruppe mit schlechterer Therapiebewertung eingeordnet worden. In einer
retrospektiven Studie ist diese Bias-Art nicht grundsatzlich zu vermeiden und mit einer
fur den Zeitpunkt der Exposition — in diesem Fall der Therapie — adjustierenden
zeitabhangigen Cox-Regression kann prinzipiell eine Korrektur versucht werden. Das
war allerdings wegen zu oft fehlenden Datumsangaben kritischer Therapieschritte nicht
modglich. Deshalb wurde entschieden, in die Regressionsanalyse nur Patientinnen mit
einer mindestens dreimonatigen Uberlebenszeit bzw. Beobachtungszeit nach Diagnose
einzubeziehen im Sinne einer ,Landmark-Analyse“. Auch damit konnte der
wahrscheinlich aus dieser Bias-Art folgenden ,Uberblahung“ des Therapieeffekts ein

Stlck weit begegnet werden [58].

Dass Patientinnen eine angezeigte Therapie beginnen und sogar abschlieen konnten,
geschah mdglicherweise nicht zufallig, sondern wurde auch von Faktoren beeinflusst,
die mit dem Uberleben assoziiert gewesen sein kénnten, fiir die jedoch nicht adjustiert
wurde. Dabei sind vor allem Komorbiditaten zu erwahnen, die zum Zeitpunkt der
Diagnose noch keinen Einfluss auf den Allgemeinzustand hatten (in der Cox-Regression
als Grad der Einschrankungen bei Aktivitaten des taglichen Lebens anhand der Eastern-

Cooperative-Oncology-Group(ECOG)-Klassifikation reprasentiert). Diese konnten sich
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aber spater verschlimmert haben oder eine Kontraindikation flir Therapien gewesen sein

koénnten, wie eine Niereninsuffizienz flr die konkurrente Chemotherapie.

Die vorgelegten Ergebnisse sind darlber hinaus auch deswegen als tendenziell
optimistisch einzustufen, weil die Daten von Einwohnerinnen von Grof3stadten und ihrer
Umgebung stammen und nur fraglich auf die Bevoélkerung in landlichen Regionen
verallgemeinerbar sind, da dort der Zugang zur Therapie noch eingeschrankter sein
durfte.

Auf der anderen Seite ist eine wesentliche Starke dieser Arbeit, dass Patientinnen durch
Stichproben aus bevoélkerungsbasierten Registern ausgewahlt wurden, bei denen es im
Gegensatz zu deutlich leichter durchfiihrbaren krankenhausbasierten Studien keinen
Selektionsbias gibt. Die Ergebnisse zu den Stadien, der Anzahl der unbehandelten
Patientinnen, den 1- und 3-Jahres-Uberlebensraten und dem Anteil der bekannt HIV-
positiven Patientinnen ahnelten denen vergleichbarer Studien aus Uganda, Simbabwe
und Athiopien und einer multinationalen Studie aus SSA, was eine akzeptable
Reprasentativitat der eigenen Kohorte annehmen |asst.[27][28][29][45] Die Tatsache,
dass insgesamt 22 der 410 erfolgreich nachverfolgten Patientinnen innerhalb des ersten
Monats verstarben (unter diesen medianes Uberleben: sieben Tage), zeigt, dass die
spate Vorstellung und die spate formale Diagnose ein weiterer Grund fur die sehr kurzen
Uberlebenszeiten in der untersuchten Kohorte sind. So kann fiir die Uberlebenszeiten in
der vorliegendenden Arbeit in der Abwesenheit von flachendeckendem Screening von
einem geringen Lead-time-Bias ausgegangen werden. Das wiederum bedeutet
bezlglich vergleichend herangezogenen Daten aus den USA, wo Patientinnen vorrangig
in frGheren Stadien diagnostiziert werden, dass eventuell nicht die gesamte Diskrepanz

bei den Uberlebenszeiten der hdheren Therapiequalitat dort zuordenbar ist.
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2.2. Die haufigsten Krebsentitdten und ihre Therapie in Addis
Abeba (Athiopien)
2.2.1. Charakteristika
Die haufigsten funf Krebsarten bei 588 Patient*innen in Addis Abeba waren
Mammakarzinom (28,1 %), Zervixkarzinom (8,7 %), Karzinom an Kolon und Rektum (7,7
%), Non-Hodgkin-Lymphom (6,8 %) und Bronchialkarzinom (4,6 %). Die Patient*innen
waren meist unter 60 Jahre alt, was in Zusammenschau mit der Altersstruktur Athiopiens
plausibel erscheint. [59] Ein groRer Anteil (38,8 %) aller Krebspatient*innen befand sich
bei Diagnose schon im Stadium IV, was konsistent ist mit den einfihrend in Abschnitt
1.3.4 Stadium bei Diagnose dargestellten Daten flr das Zervixkarzinom in SSA und einer
athiopischen Kohortenstudie aus 2010-2016 bei Mammakarzinompatientinnen, also den
beiden haufigsten Entitaten der Population in Addis Abeba.[60]

2.2.2. Therapie
Es erhielten rund 50 % der dafur infrage kommenden Patient*innen ihre geplante
Chemotherapie binnen sechs Monaten nach Diagnose und etwa 25 % die geplante
Strahlentherapie binnen sechs Monaten. 50 % der Patient*innen wurden wegen ihres

Primartumors operiert.

Von 188 Patient*innen, bei denen eine Strahlentherapie angezeigt war, erhielten 46 (25
%) die geplante Dosis, eine sehr kleine Gruppe von 4 Patientinnen (2 %) erhielt weniger
als 85% der verschriebenen Dosis, wahrend 45 (24 %) ihre geplante Strahlentherapie
nie begannen und bei 73 (39 %) nie eine Strahlentherapie geplant wurde. Auflerdem
betrug die mediane Wartezeit auf eine Strahlentherapie 6,9 Monate. Diese Ergebnisse
sind bedauerlich, da es speziell fiir das Zervixkarzinom aus Athiopien starke Hinweise
gibt, dass wahrend der langen Wartezeit eine Erhéhung des Tumorstadiums haufig
ist.[45] Jedoch passen die Ergebnisse zu den in 1.3.6.4. Strahlentherapie vorgestellten
Licken der Strahlentherapiekapazitaten in LMIC. Dies gilt insbesondere fiir Athiopien,
wo es wahrend des Einschlusszeitraumes der vorliegenden Studie nur ein einziges

Cobalt-60-Teletherapiegerat gab fir rund 110.000.000 Einwohner*innen.

2.2.3. Starken und Limitationen
In Populationen mit einem so eingeschrankten Zugang zu modernen onkologischen
Therapiemodalitaten ist das populationsbasierte Studiendesign essenziell, um
Informationen auch zu méglichst all denjenigen Patient*innen sammeln zu kénnen, die
nur punktuelle Kontakte mit dem schulmedizinischen Gesundheitssystem hatten und
womoglich Uber die klinische Diagnose hinaus keine Leistung erhalten haben. Es

konnten die Akten zu etwa der Halfte der eingeschlossenen Patient*innen gefunden
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werden. Es muss davon ausgegangen werden, dass bei den meisten anderen
Patient*innen tatsachlich keine onkologische Therapie stattgefunden hat, weil
Therapieakten in der Regel in den Einrichtungen verbleiben. Auch war es nicht mdglich,
aus der Retrospektive individuelle Therapieansatze fir Patient*innen im Stadium IV zu
bewerten und nur in Ausnahmefallen ausdriickliche Begriindungen fir das Abweichen

von Therapieplanen zu eruieren.

2.2.4. Konsequenzen dieser Vorarbeit
Neben dem eigenen grofRen Wert der Studie in Addis Abeba diente sie auch als
Pilotstudie fir die Machbarkeit der multinationalen populationsbasierten Studie zu
Krebstherapie und Uberleben in SSA. Der festgestellte zeitliche und finanzielle Aufwand
der Nachverfolgung beeinflusste wesentlich die Zeit- und Personalplanung sowie die
StichprobengréRen in den einzelnen Registern. Ebenso fiel auf Basis von Inzidenzraten
in ganz SSA, aber auch den in Addis Abeba erhobenen Stadien und ihrer kurativen
Therapierbarkeit die Wahl auf die funf Entitdten Mammakarzinom, Karzinom von Kolon
und Rektum, Non-Hodgkin-Lymphom, Prostatakarzinom und Zervixkarzinom. Weiterhin
wurden die Variablen der Datensammlung zu Charakteristika und Therapie auf ihre
Praktikabilitat und sinnvolle retrospektive Erhebbarkeit tGberprift und angepasst. Auch
die Arbeitsteilung und Verantwortlichkeiten der deutschen Doktorand*innen, der
afrikanischen Registermitarbeiter*innen und der Koordinationsburos in Halle (Saale) und
Oxford wahrend der Datensammlungsphase wurde auf Basis der Arbeit in Addis Abeba
festgelegt. Nicht zuletzt flossen Daten aus der Vorarbeit als vollwertiger Beitrag

Athiopiens in die multinationale Studie ein.
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4. Thesen

1.

In der retrospektiven multinationalen Krebsregisterstudie in acht Landern
Subsahara-Afrikas (SSA) befanden sich die Tumoren zum Diagnosezeitpunkt bei
mindestens 61 % der Patientinnen im FIGO-Stadium Ill und IV. Der Anteil der
fortgeschrittenen Stadien lag deutlich tGber dem deutschen von 39 %. Die spate
Diagnose am ehesten durch fehlende Vorsorgeuntersuchungen zeigt weltweite
Ungleichheit.

In der Stadien-abhangigen Therapiebewertung lag die Leitlinientreue bei nur 16
%. Das ist die mit Abstand niedrigste Rate, die bisher in der internationalen
Literatur berichtet wurde.

Die vergleichbar gemachten Gesamtlberlebensraten lagen fiir finf Jahre bei
28,7 % in meiner Untersuchung versus 67,1 % in den Vereinigten Staaten von
Amerika. Untermauert durch die Punkte 1 und 2 halte ich es flr plausibel, dass
die Sterblichkeit des Zervixkarzinoms weltweit verhinderbar unterschiedlich ist.

Der Therapiebedarf steht in einem immensen Missverhaltnis zu den
vorhandenen Ressourcen insbesondere im Bereich der Strahlentherapie und
wird in absehbarer Zeit nicht gedeckt werden kénnen. Der wirkungsvollen und
auch in SSA praktisch machbaren Pravention des Zervixkarzinoms sollte daher
in Zukunft Prioritat eingeraumt werden.

Definierte Abweichungen der Therapie von der Leitlinie waren mit teils gering,
teils deutlich erhéhtem Risiko fur frihen Tod vergesellschaftet. Es kann mit
Vorsicht gefolgert werden, dass bei begrenzten Ressourcen Therapien mit
kleineren Abweichungen vertretbar sind. Solche, die kein kuratives Potential
bieten, aber mit erheblichen Nebenwirkungen einhergehen kénnen, kamen
haufig vor, sollten jedoch dringend vermieden werden.
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/ABSTRACT

Background. Cervical cancer (CC) is the most common
female cancer in many countries of sub-Saharan Africa (SSA).
We assessed treatment guideline adherence and its associa-
tion with overall survival (OS).

Methods. Our observational study covered nine population-
based cancer registries in eight countries: Benin, Ethiopia,
Ivory Coast, Kenya, Mali, Mozambique, Uganda, and Zimba-
bwe. Random samples of 44-125 patients diagnosed from
2010 to 2016 were selected in each. Cancer-directed therapy
(CDT) was evaluated for degree of adherence to National
Comprehensive Cancer Network (U.S.) Guidelines.

Results. Of 632 patients, 15.8% received CDT with curative
potential: 5.2% guideline-adherent, 2.4% with minor devia-
tions, and 8.2% with major deviations. CDT was not docu-
mented or was without curative potential in 22%; 15.7%
were diagnosed with International Federation of Gynecology
and Obstetrics (FIGO) stage IV disease. Adherence was not

assessed in 46.9% (no stage or follow-up documented,
11.9%, or records not traced, 35.1%). The largest share of
guideline-adherent CDT was observed in Nairobi (49%) and
the smallest in Maputo (4%). In patients with FIGO stage I-lI
disease (n = 190), minor and major guideline deviations were
associated with impaired OS (hazard rate ratio [HRR], 1.73;
95% confidence interval [Cl], 0.36-8.37; HRR, 1.97; Cl,
0.59-6.56, respectively). CDT without curative potential
(HRR, 3.88; CI, 1.19-12.71) and no CDT (HRR, 9.43; CI,
3.03-29.33) showed substantially worse survival.
Conclusion. We found that only one in six patients with cer-
vical cancer in SSA received CDT with curative potential. At
least one-fifth and possibly up to two-thirds of women never
accessed CDT, despite curable disease, resulting in impaired
OS. Investments into more radiotherapy, chemotherapy, and
surgical training could change the fatal outcomes of many
patients. The Oncologist 2021;26:e807—e816

Implications for Practice: Despite evidence-based interventions including guideline-adherent treatment for cervical cancer
(CC), there is huge disparity in survival across the globe. This comprehensive multinational population-based registry study
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Cervical Cancer in SSA: Guideline Adherence

aimed to assess the status quo of presentation, treatment guideline adherence, and survival in eight countries. Patients across
sub-Saharan Africa present in late stages, and treatment guideline adherence is remarkably low. Both factors were associated
with unfavorable survival. This report warns about the inability of most women with cervical cancer in sub-Saharan Africa to
access timely and high-quality diagnostic and treatment services, serving as guidance to institutions and policy makers. With
regard to clinical practice, there might be cancer-directed treatment options that, although not fully guideline adherent, have
relevant survival benefit. Others should perhaps not be chosen even under resource-constrained circumstances.

INTRODUCTION

Cervical cancer (CC) shows large differences in outcome
globally depending on stage at presentation to the health
system and access to high-quality care. Both may vary
depending on individual patient factors and local or
country-specific availability of diagnostic and treatment ser-
vices. Assessing of treatment guideline adherence at the
patient level and linking this to outcome is an established
approach [1, 2]. This is a multinational, population-based
study of the pattern and degree of adherence to guidelines
of care, and its association with outcome, in patients with
CC in sub-Saharan Africa (SSA).

The burden of CC is currently decreasing in high-income
countries. For example, age-standardized annual incidence
of CC in the U.S. fell to 7.4 in 100,000 in 2010-2014 from
more than 40 in 100,000 in 1947-1948 largely because of
wide dissemination of screening during this period [3]. In
contrast, in SSA—without comprehensive screening—age-
standardized incidence rates range from 26.8 in Central
Africa to 43.1 in 100,000 in Southern Africa, with Zimbabwe
even reporting 62.3 in 100,000 in 2018. Of the estimated
570,000 CC diagnoses and 311,000 cervical cancer deaths in
the world in 2018, 112,000 (20%) of new diagnoses and
76,000 (24%) of the deaths occur in SSA [4], despite SSA
accounting for only 9.4% of women older than 20 years
worldwide [5].

Population-based data on stage at diagnosis are limited in
SSA, and those that are available report a substantial propor-
tion of cervical cancer cases diagnosed at late stages. For
example, 30% of patients in Uganda presented with Interna-
tional Federation of Gynecology and Obstetrics (FIGO) stage
IV disease, and 58% of patients in Zimbabwe presented with
regional and metastatic disease [6, 7]. With a higher proportion
of staged patients, but more selective by nature, recent hospi-
tal cohorts yield comparable stage patterns, for example, 81%
with stage Ilb—IV in a center in Addis Ababa, Ethiopia [8].

Similarly, population-based survival data for CC are limited,
but a recently published large survey reports age-standardized
relative survival (ASRS) of 69.8%, 44.5%, and 33.1% at 1, 3,
and 5 years [9]. Additionally, there are premillennium cohorts
that report 49% 5-year ASRS in Uganda and 45% 3-year ASRS
in Zimbabwe [6, 7].

The situation of CC care in SSA from a health care infra-
structure point of view can be gauged first from the gaps
between calculated need and actual availability of radio-
therapy services [10] and, secondly, from Global Surgery
2030’s estimate that 93% of SSA’s population does not have
access to safe, timely, and affordable surgery [11]. In addi-
tion, although access to chemotherapy is increasing, it is
still limited, and its safe administration is a major concern
where there is a shortage of oncology personnel [12].

© 2021 The Authors.

The Oncologist published by Wiley Periodicals LLC on behalf of AlphaMed Press.

The consequences of these shortfalls in SSA health care
systems have so far rarely been examined at an individual
level. No previous study has described the pattern of CC care
and guideline adherence using a population-based approach,
nor has there been a longitudinal examination of the degree
to which guideline adherence is linked to survival of patients
with CC in SSA. This led to our main research questions:
Firstly, what is the quality of CC therapy in SSA in terms of
degree of guideline adherence? Secondly, to what extent is
overall survival associated with therapy guideline adherence
when adjusted for patient characteristics and stage?

With its multinational collection of registry data and mul-
timodal evaluation of degree of therapy guideline adherence,
the present study adds population-based evidence on status
of CC care and outcomes in a SSA setting.

MATERIALS AND METHODS

Study Design

This is a multinational retrospective population-based study,
drawing patients from nine population-based cancer registries:
Abidjan (Ivory Coast), Addis Ababa (Ethiopia), Bamako (Mali),
Bulawayo (Zimbabwe), Cotonou (Benin), Eldoret (Kenya),
Kampala (Uganda), Maputo (Mozambique), and Nairobi
(Kenya). These registries cover populations between 800,000
(Cotonou) and four million (Abidjan) inhabitants. All are mem-
bers of the African Cancer Registry Network (AFCRN), which
since 2013 has coordinated sub-Saharan population-based
cancer registries as the International Agency for Research on
Cancer’s regional hub [13].

Sources of Data and Study Population

After excluding cases registered based on a death certificate
only, random samples of patients diagnosed with invasive
cancers of the cervix (International Classification of
Diseases-10 C53.x) between January 1, 2010, and June
30, 2016, were drawn within the sampling frame of the
database of the African Cancer Registry Network. In Addis
Ababa, we included all cases diagnosed from January to
March 2012 and 2014. A sample size of 700 produces a
two-sided 95% confidence interval with a width equal to
0.075 when the sample proportion of patients with ade-
quate care is 0.500. We drew a simple random sample of
45 to 125 patients per registry (mean n = 75) to amount to
700 patients. For logistic reasons, it was impossible to
include all patients diagnosed in that period. Follow-up was
open for 7 years until December 31, 2017 (Fig. 1).

Data collection was integrated into registration work,
based on the AFCRN Standard Procedure Manual Version
2 [14]. The databases of the participating registries include
basic demographic and tumor characteristics (including basic
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Patients sampled for follow-up

Exclusions (n = 39)
(n =671)

¢ Duplicateen =8

« False positive/other
\ diagnosis:n = 24
*  Recurrence without

Population-based Cohort ) . )
information on primary

cancer:n=17

\ Not traced (n = 222)

I~ FIGO I-ll and observation interval
> 3 months:

(n =632)

Patients traced:

Traced Cohort (n = 410)

Therapy Association Cohort

(n = 190)

Figure 1. Trial flow diagram. Patients with hospital files found or
successful telephone contact were considered to be traced.
Abbreviation: FIGO, International Federation of Gynecology and
Obstetrics.

staging) and, infrequently, basic initial treatment data. Clini-
cal records of registered cases were traced via the source(s)
recorded in the registry, information on date of diagnosis
and stage was verified or updated, and any duplicates were
excluded (Fig. 1). The registry records were updated with
information on diagnostic procedures, treatment received,
and patients’ vital status. However, if this information could
not be found in clinical records, we attempted to contact the
patient or their relatives through all phone numbers avail-
able in the records and hospital information systems to
ascertain treatment details and survival status. This also
enabled us to inquire about within-country and international
referral undocumented in the records. Cases for which a
health record or additional information was found after this
active follow-up are subsequently referred to as “traced
cases” and “traced cohort.”

Stage at diagnosis was obtained from physicians’ clinical
assessments in the records in line with FIGO’s 2009 classifica-
tion [15]; T1-T3 with radiologically or pathologically positive
pelvic nodes were grouped as FIGO stage lll. In some cases,
clinical FIGO stage was amended by additional information
from imaging or pathology findings in line with the
abovementioned AFCRN Manual. Performance status at diag-
nosis as Eastern Cooperative Oncology Group (ECOG) score
was collected. Four detailed aspects of cancer-directed ther-
apy (CDT) were recorded: surgery, external beam radiation
therapy (EBRT), brachytherapy, and chemotherapy. When
details such as hysterectomy or radiotherapy dose were not
further specified but the record reported “complete,” we
assumed the treatment was performed with adherence to
guidelines as a necessary simplification.

Therapy Evaluation

U.S. National Comprehensive Cancer Network (NCCN) CC
Guidelines 1.2010 (actually prepared for the high-income set-
ting) reflected the optimum standard of CC care at the

www.TheOncologist.com

beginning of our study period [16]. These were in wide-
spread use in low- and middle-income countries and parts of
SSA and were therefore chosen as a point of reference [17,
18]. Physicians also used locally adapted guidelines, other
guidelines, or adjusted treatment according to specific
patient characteristics and resource limitations. Because of
the retrospective nature of the study using real-world data,
these factors were not captured in our analytical database.
Still, we aimed to use NCCN Guidelines as standard to give
an overall picture on access to care rather than a posteriori
judging the individual treatment decisions. We compiled a
scheme for evaluating degree of adherence (Table 1). Guide-
line adherence was assessed for cases known to be FIGO
stage I-lIl. Each stage-dependent category includes key pro-
cedures and modalities required to reach a certain degree of
adherence. Note that not all possible treatment variations
were depicted, and possible overtreatment was not the
focus of the study. “Guideline-adherent” was the mini-
mum sufficient therapy recommended. Courses of chemo-
therapy alone, EBRT <45 Gy, and surgical intervention
without removal of the tumor were defined as “CDT without
curative potential.”

Outcome

Outcome, in terms of date and vital status (alive/dead) at
the last known contact, as recorded by the cancer registries,
was verified and/or updated from the clinical records. When
no information could be found, contact by telephone with
the patient or next of kin was attempted. The precise cause
of death, as certified by a medical practitioner, could rarely
be determined.

Statistical Methods

Overall survival (OS) was estimated using the Kaplan-Meier
method, and differences according to prognostic factors
were assessed with the log rank test. ASRS was calculated
for the traced cohort. Relative survival was determined using
SAS macro “periodh” [19]. Because of the small number of
patients per registry per year and because differences in
baseline mortality of the age groups studied between the
countries were small (see supplemental online Table 2) [20],
only a single life table was created: World Health Organiza-
tion life tables from the eight countries for the year 2013 as
the median year of diagnosis of all patients were retrieved
and the average calculated [20]. For age standardization the
direct method and International Cancer Survival Standard
2 with its “broad age groups” were employed [21]. We
assume that the small sample of cases (632) is representative
of cervix cancer cases in sub-Saharan Africa and that the
missing cases (35% of patients who cannot be traced; 2% of
patients whose files that miss staging information) were
missing at random. Extrapolation of therapy evaluation
results for SSA was done by using simple multiplication with
rounding to 1,000 and assuming representativeness and
missing information at random.

To assess the association between treatment guideline
adherence and survival, Cox multiple regression was
employed for the therapy association cohort (follow-up
>3 months, FIGO stage <IIl). The inclusion criteria were cho-
sen to reduce survivorship bias. The assumption of

© 2021 The Authors.
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Table 1. Therapy evaluation scheme for patients with known FIGO stage

No CDT
CDT without detected, FU
curative <3 months No CDT
Guideline potential (FIGO (FIGO detected, FU
adherent (FIGO Minor deviation Major deviation stage I-lll stage I-lll >3 months
Therapy; stage |-l (FIGO stage Il (FIGO stage I-lII applicable applicable (FIGO stage Il
FIGO stage applicable only)  applicable only) applicable only) only) only) applicable only)
Curative
primary
surgery
1A1 Excision with = Any cancer- = No CDT No CDT
free margins, directed surgery identified, but  identified in
e.g., through with possible patient dead/  patients with
conization, tumor lost to FU <3 FU >3 months
simple destruction, e.g., months after
hysterectomy laser vaporization diagnosis
or cryotherapy
1A2—11A (IA2: Modified) (IA2: Modified) Any less radical Any surgery No CDT No CDT
Radical Radical procedure for with remaining  identified, but identified in
hysterectomy + hysterectomy removal of tumor,  parts of cervix/ patient dead/  patients with
pelvic LAE e.g., simple primary tumor  lost to FU <3 FU >3 months
hysterectomy months after
diagnosis
1B — Radical Radical Any less radical No CDT No CDT
hysterectomy + hysterectomy surgery than identified, but  identified in
pelvic LAE radical patient dead/  patients with
hysterectomy’ lost to FU <3 FU >3 months
months after
diagnosis
Curative
primary
radiotherapy
1Bl EBRT >45 EBRT >45 EBRT >45 Gy EBRT <45 Gy or No CDT No CDT
Gy + concurrent Gy + brachytherapy (with or without missing identified, but  identified in
chemotherapy >16.6 Gy chemotherapy patient dead/  patients with
>2 cycles + lost to FU <3 FU >3 months
brachytherapy months after
>16.6 Gy diagnosis
T1-3 N1 EBRT >45 EBRT >45 EBRT >45 Gy EBRT <45 Gy or No CDT No CDT
Gy + concurrent Gy + brachytherapy (with or without missing identified, but  identified in
chemotherapy >16.6 if primary is  chemotherapy) patient dead/  patients with
>2 cycles + not resected lost to FU <3 FU >3 months
brachytherapy months after
>16.6 Gy if diagnosis
primary is not
resected
Obligatory Individual approaches with or without CDT, labeled “FIGO stage IV, any approach”
palliative
care: IVA—
IVB

Therapy was considered for evaluation if documented within 2 years and not indicated for relapse. References and considerations on which this
scheme is based apart from National Comprehensive Cancer Network Guidelines version 1.2010 can be found in supplemental online Table 1.
Abbreviations: CDT, cancer-directed therapy; EBRT, external beam radiotherapy; FIGO, International Federation of Gynecology and Obstetrics;
FU, follow-up, observation after date of incidence; LAE, lymphadenectomy; N1, radiologically or pathologically involved pelvic lymph nodes.

proportionality of hazards was checked graphically and found
to be satisfactory.

Ethics

The study protocol was approved by the AFCRN review
committee (02.03.2016) and Halle University Review Board
(votum no. 2019-009). The study group used anonymized
secondary data, which were collected under existing regula-
tions and national laws in the respective registries. Funding
sources had no role in study design, collection, analysis, or
interpretation of the data.

© 2021 The Authors.

The Oncologist published by Wiley Periodicals LLC on behalf of AlphaMed Press.

RESuLTS
The median age at diagnosis in our population-based cohort
was 50 years. The most common stage was FIGO lll, and the
most common histology was squamous cell carcinoma
(Table 2).

For the population-based cohort (n =632) in general,
we found that about one-eighth of patients had received
some form of external beam radiotherapy (EBRT) and one-
eighth some form of surgery. Information additional to that
recorded by the cancer registries could not be found for
35% of the patients. Of the patients we could trace
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(n = 410), more than half (or 31% of the total cases) lacked
essential information for therapy evaluation. Guideline
adherence of care varied according to FIGO stage group
(supplemental online Table 3).

Quality and delay of radiotherapy were assessed. Only
one-fifth of the traced cohort (n = 410) received primary
EBRT. In detail, there were 73 nonsurgical patients, and of
these 60 (82%) were staged FIGO |-l in need of curative
EBRT with concurrent chemotherapy and subsequent brachy-
therapy [16]; of these latter 60 patients in need, 8 (13%)
were documented as certainly incomplete. Furthermore, only
8 (13%) of 60 patients had brachytherapy as part of their
treatment, and only 22 (37%) of 60 patients received concur-
rent chemotherapy. A median delay of 14 weeks (range,
1-73 weeks) between diagnosis and the start of EBRT was
noted in 45 patients whose files had exact EBRT dates.

Radiation was also incomplete for 10 patients with node-
positive disease who had received operations. Only three of
them had documented EBRT after surgery, whereas four of
the remaining seven patients with node-positive disease
were observed for >12 months without EBRT.

Chemotherapy as the only CDT was seen in 66 (16%) of
patients in the traced cohort, of whom there were 42 (64%)
patients with FIGO stage I-lll. Eighteen (43%) of these
42 patients were observed for more than 12 months with-
out further CDT being documented.

Statements on guideline adherence and quality of care
were possible for two-thirds of traced patients. Evaluation
was impossible for one-third of traced patients because of
lack of information on stage, early death, and observation
less than 3 months. When we evaluated the degree of guide-
line adherence among the whole population-based cohort,
the proportion of patients with known optimal guideline-
adherent therapy came down to a total of only 5%; an addi-
tional 11% received therapy with curative potential showing
minor or major deviations (Fig. 2). The proportions of
guideline-adherent therapy were higher among patients with
early stages compared with late-stage presentation (see sup-
plemental online Table 3 and supplemental online Fig. 1). A
total of 19% of patients certainly received therapy without
curative potential or no therapy at all. In the worst-case sce-
nario, that is, no further CDTs in the untraceable patients,
this would mean that only 16% received any CDT with cura-
tive potential, whereas 67% of patients were receiving CDT
without curative potential or no therapy at all. Additionally,
17% of patients were known FIGO stage IV in need of pallia-
tive care (Fig. 2).

We found large disparities in care within the populations
of the different countries. Populations from centers with
radiotherapy available (Addis Ababa, Kampala, and Nairobi)
had higher proportions of patients with guideline-adherent
therapy or minor and major deviations compared with those
centers without radiotherapy facilities (Fig. 3).

Data come from eight countries only, but to highlight the
possible broader implications of our findings, we extrapo-
lated the findings of our cohort to all 112,000 estimated
newly diagnosed cervical cancer cases each year in SSA [4].
This translated to 9,000 (8%) patients with FIGO stage I-llI
who received guideline-adherent care, 4,000 (4%) with FIGO
stage |-l who received minor deviations and 15,000 (13%)

www.TheOncologist.com

Table 2. Patient characteristics of the population-based
cohort (n = 632)

Characteristics n (%)
Age group (median: 50 years; IQR:
40-58 years; range 16—99 years)
<40 years 143 (23)
40-59 years 335 (53)
>60 years 154 (24)
Registry
Abidjan, Ivory Coast 67 (11)
Addis Ababa, Ethiopia 92 (15)
Bamako, Mali 59 (9)
Bulawayo, Zimbabwe 55 (9)
Cotonou, Benin 37 (6)
Eldoret, Kenya 82 (13)
Kampala, Uganda 60 (9)
Maputo, Mozambique 122 (19)
Nairobi County, Kenya 59 (9)
HIV status
Negative 78 (12)
Positive 82 (13)
Unknown 250 (40)
Not traced 222 (35)
ECOG performance
ECOG 0-1 88 (14)
ECOG 2 61 (10)
ECOG 3-4 25 (4)
Unknown 236 (37)
Not traced 222 (35)
FIGO stage
I 49 (8)
Il 91 (14)
Il (incl. T1-T3, pelvic N1) 123 (19)
\Y 99 (16)
Unknown 48 (8)
Not traced 222 (35)
Histology
Squamous cell carcinoma 443 (70)
Adenocarcinoma 40 (6)
Other 4(1)
Carcinoma 41 (6)
Neoplasm, malignant 104 (16)

Abbreviations: ECOG, Eastern Cooperative Oncology Group; FIGO,
International Federation of Gynecology and Obstetrics; IQR, inter-
quartile range.

major deviations, 19,000 (17%) with FIGO stage I-lll who
received CDT without curative potential, 19,000 (17%) more
patients with FIGO stage I-llIl who did not receive any CDT
though observed beyond 3 months, 18,000 (16%) patients
with FIGO stage |-l who died or got lost to follow-up within
3 months of diagnosis and had no CDT documented, and

© 2021 The Authors.
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Guideline-adherent (FIGO I-111)
n =33 (5%)

No CDT, FU > 3 months
(FIGO I-1Il)
n =68 (11%)

Minor deviation (FIGO I-111)
n=1512%)
Major deviation (FIGO I-1l)

=52 (8%
CDT without curative potentia n (8%)

(FIGO I-111)
n = 68 (11%)

Traced Cohort
(n=410)
FIGO IV: Any approach
Population-based n =99 (16%)

Cohort (n = 632)

Any CDT, FIGO unknown
n =12 (2%)

No CDT, FU < 3 months
(FIGO I-111)
n = 63 (10%)

Not traced ./
n =222 (35%)

Figure 2. Therapy evaluation in the population-based cohort (n = 632). Evaluations refer to the therapy evaluation scheme in
Table 1. Colors depict the degree of adherence: green indicates optimal, light green minor deviation, yellow major deviation,
orange CDT without curative potential, and red no CDT. Light gray indicates patients with FIGO stage IV, middle and darker gray
indicates missing stage or observation time, and no color indicates untraced patients. Patients with hospital files found or success-
ful telephone contact were considered to be traced.

Abbreviations: CDT, cancer-directed therapy; FIGO, International Federation of Gynecology and Obstetrics; FU, follow-up (time of
observation since diagnosis).

0% 40% 60% 80% 100%

Nairobi (Kenya)

Kampala (Uganda) M Guideline-adherent (FIGO I-1l1)

Minor deviation (FIGO I-111)

EBRT available*

Addis Ababa (Ethiopia)

Major deviation (FIGO I-111)

Eldoret (Kenya) FIGO IV, any approach

Cotonou (Benin) FIGO unknown, any CDT

| M No CDT, FU < 3 months (FIGO
-111)
| ONot traced

Abidjan (lvory Coast)

Bamako (Mali
( ) W CDT without curative potential

| (FIGO I-111)
B No CDT, FU 2 3 months (FIGO

| I-111)

Bulawayo (Zimbabwe)

No EBRT available during study period

Maputo (Mozambique) |
| I I I

Figure 3. Therapy evaluation in the population-based cohort (n = 632) stratified by registry. Evaluations refer to the therapy evalua-
tion scheme in Table 1. Colors depict the degree of adherence: green indicates optimal, light green minor deviation, yellow major
deviation, orange CDT without curative potential, and red no CDT. Light gray indicates patients with FIGO stage IV, middle and
darker gray indicates missing stage or observation time, and white indicates the proportion of untraced patients. *, Principal EBRT
availability at the study site did not exclude overstrain or temporary breakdown of machines. EBRT in Bulawayo was nonfunctional
during the whole study period.

Abbreviations: CDT, cancer-directed therapy; EBRT, external beam radiotherapy; FIGO, International Federation of Gynecology and
Obstetrics; FU, follow-up (time of observation since diagnosis).

28,000 (25%) patients who were diagnosed with FIGO
stage IV and, hopefully, were subject to individualized
care. Patients in the inconclusive categories “Not traced”
(n =222) and “Any CDT, FIGO unknown” (n =12) were
omitted at this point.

© 2021 The Authors.
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OS in the traced cohort (n = 410) at 1, 2, and 3 years was
74% (95% confidence interval [Cl], 69.3%—78.7%), 51.3% (95%
Cl, 45%-57.6%), and 41.3% (95% Cl, 34.6%—48%), respectively
(Fig. 4). A total of 22 patients died within the first month
(median at 7 days) after formal diagnosis.
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One-, 3-, and 5-year ASRSs were 75.6% (95% Cl, 70.9%—
80.3%), 42.4% (95% Cl, 35.5%—49.7%), and 28.7% (95% Cl,
19.9%—37.5%). OS differed between FIGO stages | and Il ver-
sus stages Ill and IV (p < .001). Three-year OS was similar for
women with FIGO stage | and Il cancer (60.8% and 58.2%)
but considerably lower for women with FIGO stage Il and IV
cancer (27.8% and 17.8%) (supplemental online Fig. 2).

Multiple Cox regression analysis was done with adjust-
ment for FIGO stage, age group, HIV status, and ECOG per-
formance status among patients with known stage and
more than 3 months’ observation time. Lack of CDT was

100
0S (95% ClI)
- 1y:70.5% (75.8-65.2%)
2 y: 49.8% (56.1-43.5%)
80 — 3y:39.1% (45.8-32.4%)
4y:31.3% (38.6-24.0%)
e 5 y: 28.1% (36.5-20.6%)
E\i 60 —
E
s .
2
‘=£ 40 -
[
>
3 o
20
0 T T T T ]
0 1 2 3 4 5
Number Time (years)
atrisk: 410 172 90 55 25 8

Figure 4. Overall survival in the traced cohort (n = 410). Median
overall survival was 23 months. Patients with hospital files
found or successful telephone contact were considered to be
traced.

Abbreviations: Cl, confidence interval; OS, overall survival.

Factor n % HRR (95% Cl)
Age group
<40years 42 22%
40-S9years 107 56% 0.93 (0.47-1.87)
>59years 41 22% 0.67 (0.37-1.20)
FIGO stage
| 35 18%
I 76 40% 1.07 (0.48-2.41)
Hlinc. N1 79 42% 2.21(1.01-4.84)
ECOG Performance
ECOG0+1 51 27%
ECOG2 24 13% 1.07 (0.60-1.89)
ECOG3+4 10 5% 1.32(0.71-2.46)
unknown 105 55%  1.914(0.78-4.68)
HIV status
negative 42 22%
positive 46 24% 2.00 (1.01-3.96)
unknown 102 54% 1.08 (0.58-2.03)
Therapy evaluation
30 16%
Minor deviation 15 8% 1.73(0.36-8.37)
Major deviation 42 22% 1.97 (0.59-6.56)
CDT without curative potential 55 29%  3.88(1.19-12.71)
48  25%  9.43(3.03-29.33)

the variable most strongly associated with negative effect
on survival. CDT without curative potential (hazard rate
ratio [HRR], 3.88; 95% Cl, 1.19-12.71) and no CDT (HRR,
9.43; 95% Cl, 3.03-29.33) were associated with worse sur-
vival. Minor (HRR, 1.73; 95% Cl, 0.37-7.37) and major devia-
tions (HRR, 1.97; 95% Cl, 0.59—-6.56) were associated with
somewhat worse survival. FIGO stage Ill (HRR, 2.21; 95% Cl,
1.01-4.48) and HIV positivity (HRR, 2.00; 95% CI, 1.01-3.96)
status were also associated with worse survival (Fig. 5).

To facilitate quantitative comparison with a 2005-2011
Australian cohort [22], we additionally analyzed a subcohort
including only patients with FIGO stage | and Il (n = 111). In
this subcohort, adherence to guidelines was associated with
a substantially better survival (HRR, 0.30; CI, 0.11-0.86).

DiscussioN

The most alarming finding in our population-based, cross-
sectional assessment of NCCN Guidelines—-recommended
receipt of therapy in eight SSA countries was that for two-
thirds of patients with CC, no documented CDT could be
found despite thorough investigations, and in the worst-case
scenario, these patients did not receive any CDT at all. Addi-
tionally, of the 37% patients with valid treatment evaluation,
only half received CDT with curative potential. By country,
the proportion of patients receiving CDT with curative poten-
tial varied from 4% in Maputo (Mozambique) to 49% in
Nairobi (Kenya). But also, within countries we saw huge
inequality. Our study was performed mainly in capital cities
(exceptions: Eldoret and Bulawayo, both still major centers).
All have tertiary referral oncology centers, which, however,
were only partly equipped with radiotherapy facilities, and
patients within population-based registry areas lived close to

0.1 1 10 100

Figure 5. Results of multiple Cox regression for risk of early death in the therapy association cohort (n = 190) are shown: through
inclusion criteria (FIGO stages |-l and follow-up >3 months), bias was reduced. Therapy evaluation refers to Table 1.
Abbreviations: CDT, cancer-directed therapy; Cl, confidence interval; ECOG, Eastern Cooperative Oncology Group; FIGO, Interna-
tional Federation of Gynecology and Obstetrics; HRR, hazard rate ratio.

www.TheOncologist.com

© 2021 The Authors.

The Oncologist published by Wiley Periodicals LLC on behalf of AlphaMed Press.



e814

Cervical Cancer in SSA: Guideline Adherence

those centers. According to international recommendations,
all centers had far too few radiotherapy facilities [23]. In this
respect, we found that cancer centers in registry areas with
EBRT available managed to provide CDT with curative poten-
tial to only 15%-49% of patients (Addis Ababa, Nairobi, and
Kampala), whereas only 10% of patients in countries without
radiotherapy facilities received CDT with curative potential—
except Eldoret (Kenya) with 23%, where we know that a
screening program is in place [24]. In general, economic, epi-
demiologic, and radiotherapy indicators confirm differences
between the countries in our scope but also the backlog rela-
tive to Australia and the U.S., which we used for comparisons
elsewhere in this report (supplemental online Table 4).

Excluding subjects with missing information, our esti-
mated findings imply that only 28,000 of 112,000 annual
patients with CC in SSA received CDT with curative potential
[4]; 38,000 up to 56,000 received CDT without curative poten-
tial or no CDT. Approximately 28,000 patients presented in
FIGO stage IV needing palliative care. These projections are
optimistic because they assume that results in large city situa-
tions are generalizable to the whole population, including
rural settings where access to therapy is likely to be worse.

In general, care of patients with CC requires specialized
multimodal therapy with radiotherapeutic and surgical
options. This applies to an even greater extent to patients
with FIGO stage >Il (86.5% of patients with staging informa-
tion available). Given the patient pathways and observed
treatment patterns, we assume that certain factors may have
greatly reduced the proportion of patients receiving
guideline-adherent care. The identified problems include a
lack of specialized facilities and personnel for diagnosis
[25], surgery [11], interrupted provision of chemotherapy
drugs [12], and both individual poverty and lack of health
insurance. The well-known and still widespread lack of
EBRT and brachytherapy services has great impact and is
also seen in our cohort [10]. Only 13% of patients with
known FIGO stages I-lll received primary EBRT and brachy-
therapy. This is comparable to findings from a population-
based Ugandan cohort of 261 patients described 20 years
ago (1995-1997): only 25% of patients with FIGO stages |-
IV received primary EBRT and brachytherapy [6]. In con-
trast, in the Surveillance, Epidemiology, and End Results
(SEER) program areas of the U.S., 59%—-83% of patients
with FIGO stages IB2—IVA received adequate radiotherapy
in 1988-2009 [26]. Similarly, in Australia, treatment for
patients with FIGO stages I-IVa was guideline adherent for
more than half (54.1%) of the patients in 2005-2011 [22].
Our most important result of 16% strict guideline adher-
ence among 190 patients (in the therapy association
cohort; Fig. 5) is by far the lowest rate reported in the lit-
erature to this date.

This low adherence was associated with poor outcome.
Analysis of survival showed 1-, 3-, and 5-year-ASRSs of
75.6%, 42.4%, and 28.7%. This survival is similar to Ugandan
(81.4% and 49%) and Zimbabwean (66% and 44.9%)
1995-1997 population-based 1- and 3-year ASRS estimates,
although the reference population for standardization
slightly different [6, 7]. In contrast, the U.S. SEER estimate of
67.1% 5-year ASRS for the 2007-2013 period [27], taken as
example of CC survival in a high-income country, is much

© 2021 The Authors.
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higher. As expected, patients with FIGO stages | and Il had
considerably better outcome probabilities than those with
FIGO stages Ill and IV. This should encourage education of
health care workers to be able to recognize and interpret
symptoms of CC and refer patients earlier.

Using the patient group with known FIGO stages I-llI
and >3 months’ observation time, we analyzed the effect of
known prognostic factors and degree of treatment complete-
ness on outcome. In 2017, NCCN published Harmonized
Guidelines specific to low-resource regions such as SSA [28].
These guidelines contain information on standard treatment,
but also alternative options when resources are not avail-
able. The impact of an implementation of these NCCN Har-
monized Guidelines for SSA obviously cannot be assessed in
a randomized trial. The relationship between different
degrees of therapy adherence and better survival observed
in our study supports these guidelines’ principles of rec-
ommending well-considered, specific deviations from maxi-
mum care if needed. Association of therapy with survival
followed a dose-response effect, with the HRRs increasing
with less guideline adherence. Treatment with minor devia-
tions was associated with 1.7-times increased risk of death,
major deviations were associated with a doubled hazard
ratio, and “CDT without curative potential” and “no CDT”
were associated with detrimental fourfold and ninefold
higher hazards of death, respectively, compared with
guideline-adherent treatment. As we do not expect extensive
short-term improvements in CC care in SSA, we conclude
that therapy with selected minor and major deviations
(Table 1) such as recommended in the NCCN Harmonized
Guidelines for SSA are justifiable options.

Treatment attempts without curative potential should
be avoided, such as discontinuation of radiotherapy
resulting in underdosing, chemotherapy only, surgery in
patients with FIGO stage >Ilb, or inappropriate surgery in
patients with FIGO stage <llb. We found that such practices
were associated with a nearly fourfold risk of early death
compared with guideline-adherent practices. It is also possi-
ble that they cause considerable morbidity as well as finan-
cial burden in patients and family members [29]. Of course,
it is even less acceptable to see patients managed without
any CDT in a curative situation, with risk of early death
increased ninefold.

In patients with fully guideline-adherent treatments, the
risk of early death was similar in our study (HRR, 0.30; 95%
Cl, 0.11-0.86; n = 111) compared with an Australian sub-
cohort with FIGO stage | and Il patients (HRR, 0.22; 95% ClI,
0.07-0.75; n = 106) in 2005-2011 [22].

General limitations in our study include imprecise stag-
ing, poor documentation and record keeping, and early loss
to follow-up [6-9, 30]. First, to assess completeness of ther-
apy, we included patients from the population-based regis-
tries, among which there is no selection bias in contrast to
hospital-based studies. Second, we assume there could have
been a survivorship bias, because patients with aggressive
disease and early death never had a chance to receive ther-
apy and thus could have contributed to lower survival in the
group without therapy. We also anticipated immortal-time
bias for those patients receiving treatment. Therapy uptake
might not have been at random but also might have been

O?ﬁ?ologist“”



Griesel, Seraphim, Mezger et al.

e815

linked to factors associated with outcome. To reduce infla-
tion of therapy effects, we only included into regression anal-
ysis patients with survival of at least 3 months after
diagnosis. Consequently, the analysis started 3 months after
diagnosis [31]. Third, patients without any information were
a large group of 35%. We decided not to make assumptions
about therapy received and to present the data as unknown.
Findings on stage pattern, number of patients left untreated,
1- and 3-year ASRSs, and proportion of HIV-positive patients
were similar to previous studies from Ethiopia, Kenya, and
Zimbabwe and reassuring as to the representativeness of our
cohort [6-8]. Seeing a total of 22 among 410 patients in the
traced cohort who died within the first month (median sur-
vival 7 days) shows that late presentation and late formal
diagnosis is another reason for very short survival times in
our cohort. Upcoming prospective studies from population-
based cancer registries may result in more detailed informa-
tion on therapy and outcome [32].

CoNCLUSION

In this population-based study from eight African countries,
up to two-thirds of patients with CC received treatment
without curative potential or no therapy at all (worst-case
scenario assuming those without documented information
were left without therapy). Lack of therapy and advanced
stage were associated with very low survival rates, similar
to data reported 20 years ago from Uganda and Zimbabwe.
Implementation of vaccination, early detection, and screen-
ing could reduce the total of 112,000 patients with CC and
reduce the estimated 28,000 patients with incurable stage
IV disease in the long term. More radiotherapy facilities are
urgently needed for patients presenting with curative dis-
ease. Also, specialist gynecological surgeons need to be
trained to mitigate the tragic outcome of up to 75,000
women presenting with curable disease but not receiving
guideline-adherent or any treatment at all, who are thus
left to suffer and die. Progress in surgical techniques man-
aging even advanced and nodal-positive disease without
radiotherapy could be of high importance for SSA [33].
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Supplemental figure 1: Guideline adherence stratified by FIGO stages I-I1l decreased with
increasing stage (p<0.001). Colours depict the degree of adherence in green=optimal, light
green=minor and yellow=major deviation, orange=CDT without curative potential, red=no
CDT and follow-up > 3 months, and light grey=no CDT and follow-up < 3 months.
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Supplemental figure 2: Overall survival stratified by FIGO stage in “Traced Cohort” (n=410).
FIGO I and Il vs. Il and 1V in Log rank test: p<0.001. Patients with hospital files found or
successful telephone contact were considered as “traced”.
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Supplemental table 1: The evaluation scheme in the manuscript groups the assumed relative

impact of procedures and regimens; not all definitions could be based on controlled trials.

Here we present background information on our considerations.

for curative
potential

to be found for external beam
radiotherapy only is 40 Gy
plus “boost”.

Treatment Authors Year | Source | Stage Comment Effect Consequence
Modality
Surgery
Overview Verleye etal | 2009 1 FIGO I- Different types of Basis of the definition of
1B hysterectomies as of 2009, deviations in primarily
freely accessible review surgical patients
Radical surgery Greer et al 2009 02 FIGO IIB Radical hysterectomy is not Considered minor
in locally directly recommended but deviation if combined
advanced was under examination in with lymphadenectomy
disease 2009 together with NACT.
Neoadjuvant Greer et al 2009 2 FIGO 1IB NACT was under examination Not considered
chemotherapy in 2009, thus not considered
(NACT) for evaluation.
Radiotherapy
Additional Greer et al 2009 a3 FIGO IB- If there is intact primary HRR=0.66 | Lack of BT considered
Brachytherapy I tumour, BT is required and major deviation
(BT) Han et al 2013 has a strong positive influence
on survival.
Concurrent Vale et al 2008 O4 FIGO IB- | Any curative radiotherapy HRR=0.81 | Lack of concurrent CT
chemotherapy 1] should be combined with CT, considered minor
(CT) but influence on survival is deviation
weaker than BT.
Dose of Eifel et al 2006 Os FIGO IB- | To allow for different Minimum of 2 cycles
concurrent CT 1] established protocols and considered as CT received
adaption to patient status and
toxicity
Minimum dose Greer et al 2009 2,6,7 Guideline recommendation BT doses of 216.6 Gy in
of BT for regarding BT is imprecise. addition to guideline-
guideline Viswanathan | 2012 Retrospective calculation of recommended 45 Gy
adherence etal bioequivalent dose impossible external beam
when documentation was radiotherapy
Einck et al 2014 incomplete. Therefore
simplification: Any dose
equivalent to or higher than
established regimens
accepted as adequate.
Minimum dose Koh et al 2017 8 FIGO IB- Lowest dose recommendation 45 Gy considered

minimum curative dose
and major deviation
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Supplemental table 2: Baseline mortality according to country from WHO life tables; nMx =
age-specific death rate between ages x and x+n
(http://apps.who.int/gho/data/node.main.LIFECOUNTRY ?lang=en (accessed Apr 12, 2018))

Indicator Age Group Female

nMx
nMx
nMx

nMx

nMx

nMx

nMx

nMx

nMx

nMx

nMx

nMx

nMx

nMx

nMx

nMx

nMx

nMx
nMx

<1 year

1-4 years

5-9 years
10-14
years
15-19
years
20-24
years
25-29
years
30-34
years
35-39
years
40-44
years
45-49
years
50-54
years
55-59
years
60-64
years
65-69
years
70-74
years
75-79
years
80-84
years

85+ years

Ivory Mean of age-

Benin Ethiopia Coast Mali Mozambique Kenya Uganda Zimbabwe gpecific death
2013 2013 2013 2013 2013 2013 2013 2013 rate between

Female Female Female Female Female Female Female ages xand x+n
0.067 0.04 0.065 0.075 0.059 0.035 0.038 0.045 0.0530
0.01 0.005 0.007 0.013 0.006 0.004 0.005 0.007 0.0071
0.003 0.002 0.008 0.004 0.004 0.002 0.003 0.002 0.0035
0.002 0.002 0.004 0.003 0.003 0.002 0.002 0.002 0.0025
0.002 0.002 0.005 0.003 0.003 0.002 0.002 0.002 0.0026
0.003 0.002 0.006 0.004 0.005 0.003 0.003 0.003 0.0036
0.004 0.003 0.007 0.004 0.008 0.003 0.005 0.005 0.0049
0.004 0.004 0.009 0.005 0.01 0.004 0.006 0.007 0.0061
0.005 0.005 0.012 0.006 0.013 0.005 0.008 0.013 0.0084
0.006 0.006 0.013 0.007 0.013 0.006 0.009 0.016 0.0095
0.007 0.007 0.014 0.008 0.012 0.006 0.011 0.016 0.0101
0.009 0.008 0.016 0.011 0.013 0.008 0.012 0.016 0.0116
0.012 0.011 0.02 0.014 0.016 0.011 0.014 0.016 0.0143
0.019 0.017 0.03 0.022 0.022 0.017 0.019 0.019 0.0206
0.03 0.027 0.046 0.036 0.033 0.027 0.029 0.028 0.0320
0.049 0.045 0.072 0.061 0.052 0.044 0.047 0.044 0.0518
0.079 0.073 0.111 0.102 0.083 0.072 0.076 0.071 0.0834
0.127 0.12 0.173 0.172 0.132 0.119 0.123 0.115 0.1351
0.224 0.217 0.276 0.285 0.228 0.234 0.22 0.212 0.2370




Supplemental table 3: Therapy receipt and evaluation of degree of guideline adherence (see
table 1) in the “Population-based Cohort” stratified by FIGO stage (n=632). Colors depict the
degree of adherence: green=optimal, light green=minor and yellow=major deviation,

orange=CDT without curative potential, and red=no CDT.

EBRT=External beam radiotherapy, CDT=Cancer-directed therapy, FU=Follow-up, time of

observation since diagnosis

Therapy reported in files b:‘::;'atm”' FIGOI  FIGOIl  FIGOII  FIGOIV  FIGO
(regardless of guideline adherence) Cohort” unknown
(n=632) (n=49) (n=91) (n=123) (n=99) (n=48

Some form of surgery 82 (13%) 27 (55%) 22 (24%) 17 (14%) 10(10%) 6 (13%)
Some form of EBRT after surgery 22 (3%) 2(4%) 9 (10%) 5 (4%) 5(5%) 1(2%)

Some form of primary EBRT 73 (12%) 1(2%) 27 (30%) 32(26%) 10(10%) 3 (6%)

Chemotherapy only 66 (10%) 0 (0%) 19 (21%) 23 (19%) 21(21%) 3 (6%)

No CDT detected at any timepoint 189 (30%) 21 (43%) 23 (25%) 51(41%) 58 (59%) 36 (75%)

Not traced 222 (35%)

Therapy evaluation

(degree of guideline adherence

according to table 1)

Minor deviation 12 (2%) 1 (3%) 12 (16%) 2 (2%)

Major deviation 52 (8%) 6 (15%) 18 (24%) 28 (28%)

Evaluation not feasible
FIGO I-1ll: No CDT, FU < 3 months
FIGO unknown, any therapy or
none
FIGO IV, any approach

Not traced

194 (31%)
47 (7%)

45 (7%)

99 (16%)
222 (35%)




Supplemental table 4: Epidemiological, economical, and cancer care infrastructure indicators.
Estimates are the most recent available in the respective international institutions’ data tools.

BT=Brachytherapy; EBRT=External beam radiotherapy; GDP=Gross Domestic Product;
USD=United States Dollar

Country Annual cancer Share of GDP GDP per EBRT BT Cancer
cases/inhabitants spent on capita as machines machines Centers with
health care International (MV/MeV radiotelether
2020[1] usD therapy) 2019(4] apy
2017[2]
2019(3] 2019([4] 2020[1]
Benin 5,100/11,176,000 2.49% 3,423.6 0 0 0
Ethiopia 60,960104,957,000 3.30% 2,311.7 2 1 1
Ivory Coast 12,000/24,295,000 4.19% 5,455.4 2 0 1
Kenya 41,000/49,700,000 5.17% 4,509.3 12 5 6
Mali 9,350/18,542,000 3.88% 2,423.8 1 0 1
Mozambique | 22,010/29,669,000 8.17% 1,3335 1 0 1
Uganda 29,380/42,863,000 6.53% 2,271.6 1 1 1
Zimbabwe 15,520/16,530,000 4.73% 2,953.5 7 3 3
USA 1,604,000/324,459,000 16.89% 65,118.4 3536 776 2,153
Australia 122,000/24,451,000 9.28% 53,320.3 218 12 98

1. https://dirac.iaea.org/Query/Map2?mapld=0 Accessed December 06, 2020.
2. https://data.worldbank.org/indicator/SH.XPD.CHEX.GD.ZS Accessed December 20, 2020.
3. https://data.worldbank.org/indicator/NY.GDP.PCAP.PP.CD Accessed December 06, 2020.

4. https://dirac.iaea.org/Data/CountriesLight Accessed December 06, 2020.
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Abstract

Cancer in Sub-Saharan Africa is becoming an important challenge for health services due to
rising numbers of patients. In Addis Ababa with around 3.5 million inhabitants, more than
2000 cases are diagnosed annually. In this retrospective population-based cohort study we
assessed completeness of and waiting time for cancer-therapy among patients registered in
the Addis Ababa City Cancer Registry (AACCR), Ethiopia. Patient hospital files were retrieved
to complete the data from AACCR. A total of 588 files were found (51% of those diagnosed
from January to March 2012 and 2014). We analyzed completeness and waiting time of che-
motherapy and radiotherapy; with completeness defined as >85% therapy received according
to local guidelines. Analysis was done for the five most common cancer-types commonly
treated with chemotherapy (breast, colorectal, non-Hodgkin‘s lymphoma, lung and ovarian)
and the four most common cancer-types commonly treated with radiotherapy (breast, cervi-
cal, head and neck and rectal). In our study, half of the patients (54.1%) received adequately
dosed chemotherapy and 24.5% of patients received adequately dosed radiotherapy. The
median waiting time was 2.1 months (Range: 0 to 20.72) for chemotherapy and 7 months
(Range: 0.17 to 21.8) for radiotherapy. This study underscores the need for health system
measures to improve cancer-directed therapy in Ethiopia, especially concerning radiotherapy.

Introduction

Cancer in sub-Saharan Africa (SSA) is on the rise caused by a rapid population growth, higher
life expectancy and adoption of unhealthy lifestyles [1], [2]. Africa‘s population is growing rap-
idly. According to UN estimates, the continent will double from 1.2 billion people in 2015 to
2.5 billion in 2050 [3], making its population the fastest growing worldwide with a shift
towards an older age distribution [4]. This makes cancer a severe force to be reckoned with
and a huge challenge for the health care systems of Africa.
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Cancer therapy options in most SSA countries are sparse and when available, they are
unable to sufficiently serve patients‘needs [5]. The Concord 2 study has shown that cancer sur-
vival rates differ significantly around the world, with Africa in last place for most types of can-
cer [6]. This striking fact is most likely due to late-stage presentation [7] and poor access to
therapy [5]. Studies estimate that 80% of the 15.2 million new cancer cases in 2015 will need a
surgical intervention at least once. Yet, only 25% of cancer patients worldwide and less than
5% in low-income countries get timely, affordable and safe surgery [8]. Cancer diagnoses in
some SSA countries are often solely based on a clinical diagnosis not verified through biopsy,
making cancer care an even more difficult task [9]. The use of adjuvant therapy in SSA has
steadily increased in the past decades. Surgeons used to be the ones responsible for chemother-
apy, but there has been a rise in the number of oncologists in the past years [10]- however still
not enough to serve the increasing demand. The main obstacle to sufficient cancer chemother-
apy is the availability and cost of chemotherapeutic agents. The use of generic drugs from Asia
is common; patented drugs are often not affordable which can lead to chemo-morbidity due to
different bio-equivalencies and efficacies [10]. Only 23 out of 52 countries in Africa have
radiotherapy available, Southern and Northern Africa possessing 90% of the total machines
available [11]. In this study, we aimed to describe pattern of therapy of individual cancer
patients from Addis Ababa, Ethiopia. Roughly 81% of the 107 million Ethiopian population
lives in rural areas, 3.5 million in Addis Ababa [12], [13]. There were 0.03 physicians for every
1000 people in 2016 compared to 3.7 in high-income European countries [14]. The Tikur
Anbessa specialized hospital was Ethiopia‘s only center for cancer offering oncologic surgery,
chemotherapy and radiotherapy with one cobalt-60 teletherapy machine. The hospital had a
capacity of 600 beds; 18 beds were dedicated to cancer patients [15]. A study from 2006 esti-
mated a demand of 85 additional radiotherapy-machines for Ethiopia and highlighted the tre-
mendous health service deficit [16]. A total of just over 2000 new cancer cases were detected
annually in the Addis Ababa population-based cancer registry (AACCR) [17], which was
founded 2011. The AACCR data is the basis for the WHO Globocan estimations [18].

Little is known about pattern of cancer therapy in settings with limited resources such as
Ethiopia. This study aims to provide an overview of cancer stages and therapy using individual
patient data from the AACCR. A cohort from 2012 (longer follow-up, assumed more difficult
to access) and a second cohort from 2014 (shorter follow-up, assumed easier to access) were
chosen for data collection at the end of 2015 to assess feasibility of obtaining sufficient details
of information. This data will be the basis to assess the unmet need for cancer treatment in
Addis Ababa, Ethiopia.

Methods and materials
Study design

This retrospective population-based cohort study was conducted within the population-based
AACCR.

Setting, participants and variables

AACCR actively collects all new cancer patients who are residents of Addis Ababa from 20 col-
laborating institutions (pathology, oncology and radiotherapy facilities). Basic information is
documented; due to time constraints, details about therapy are not registered. All cancer
patients registered in the AACCR between January 1% and March 31 of the years 2012 and
2014 were included in this study, thus assuming a random sample. Hospital files of the regis-
tered patients were retrieved between October 2015 and February 2016 to complete informa-
tion on therapy.
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Study size and bias

The original sample consisted of 1149 patients, registered by the AACCR. The tracing rate of
the hospital files in the 1012 cohort was 48.4% and 62.4% in the 2014 cohort. A total of 44
patients had to be excluded due to primarily false registration (e.g. benign disease). The result-
ing study size consisted of 588 patients with information from files available (51.2% of the
1149 AACCR cases); the remaining 48.8% files were not retrieved.

To investigate selection bias of the study population, proportions of known characteristics
were compared between the AACCR cohort and the study cohort.

We expected files from 2012 would possibly be more difficult to obtain compared to more
recent files from 2014. In case the proportion of files detected as well as completeness of therapy
did not differ much between the 2012 and 2014 cohort, we planned to combine both for analysis.

Staging

Tumors were classified according to the International Union for Cancer Control (UICC) [19]
and assessed at time-point of diagnosis. Gynecologic tumors were staged according to the
International Federation of Gynecology and Obstetrics (FIGO) [20] and later converted to
UICC-classification. In cases of missing stage-information and strong evidence of a metastatic
disease (n = 23), these patients were staged as stage four.

Completeness of therapy

Chemotherapy and radiotherapy were assessed with respect to completeness of the original
intended treatment plan irrespective of reason for discontinuation. Local, simplified oncologi-
cal therapy guidelines were: breast cancer stages 2—4 chemotherapy, stage 1 chemotherapy in
case of high risk features and stages 3-4 additional radiotherapy; cervical cancer stages 2-4
concurrent radio-chemotherapy; non-Hodgkin‘s lymphoma stages 2-4 chemotherapy; colon
cancer stages 3-4 chemotherapy; lung cancer stages 2-4 chemotherapy; ovarian cancer stages
2-4 chemotherapy; head-and-neck cancer stages 2-4 concurrent radio-chemotherapy; and
rectal cancer stages 2—-4 concurrent radio-chemotherapy.

Complete chemotherapy was defined when patients received >85% of the intended cycles
referring to a study showing a better 20 year relapse-free survival in breast cancer patients
(52.3% compared to 31.5% relapse-free survival) [21]. We applied the same cut-off for com-
pleteness of radiotherapy. Local therapy plans differed from high-income countries due to lack
of 3D radiation and limitations of the Cobalt-60 tele machine. Analysis on completeness of
therapy was done for the five and four most common cancer types, wherever chemotherapy or
radiotherapy applied.

Time to therapy

Time to therapy was calculated between date of therapy planning and initiation of therapy.
Patients with unknown starting as well as ending date of therapy were not included (n = 67 che-
motherapy and n = 50 radiotherapy). Patients booked for palliative hemostatic-radiotherapy were
excluded, because they received an immediate emergency-radiation (e.g. massive cervical cancer
bleeding). Furthermore, patients receiving radio-chemotherapy were excluded from analysis of
waiting time for chemotherapy because time to treatment mainly depended on radiotherapy.

Statistical methods

Analysis was performed using SPSS Statistics, Version 23 (IBM Corp. Released 2015. IBM SPSS
Statistics for Windows, Version 23.0. Armonk, NY: IBM Corp.). We obtained ethical approval
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(124/10/IM) from the Addis Ababa Medical Faculty Review Board and the Martin-Luther-Uni-
versity Halle Review Board. All data/samples were fully anonymized before accessed.

Results

A total of 588 patient files were analyzed. To assure a representative sample, frequency of can-
cer entities within those files retrieved were compared with those registered in AACCR

(n = 1149). This comparison showed a similar distribution which supported our assumption
of missing files at random. The 10 most common cancer types are described in Table 1.

The majority of patients (74.8%) were under the age of 60 years. More than two thirds
(68.7%) were female. The largest group of patients with known performance status (24.1%)
was lightly restricted by their disease (ECOG1). A high percentage of patients presented with a
late stage 4 disease (38.8%) and a negligible proportion of cancer entities (2.0%) presented
with stage 1. (See Table 2)

About two thirds (64.8%) of patients received their therapy in a governmental hospital. One
fifth of the patient cohort never received any operation, chemotherapy or radiotherapy; the

Table 1. Clinical and pathological characteristics of the study population (subgroup of AACCR*) compared to the AACCR cohort.

Study population Number | Study population Proportion |Number in AACCR | Proportion in AACCR
[n] [%] [n] (%]
Total population 588 100 1149 100
Age (years)
<30 83 14.1 182 15.8
30-39 113 19.2 210 18.3
40-49 131 22.3 226 19.7
50-59 113 19.2 229 19.9
60-69 86 14.6 177 15.4
>70 62 10.6 125 10.9
Sex
Female 404 68.7 764 66.5
Male 184 31.3 385 335
Type of hospital
Governmental 381 64.8 730 63.5
Private 207 35.2 419 36.5
Cancer entity ICD-10 Code
Breast™* C50-X 165 28.1 244 21.2
Cervix C53-X 51 8.7 117 10.2
Colorectal C18-X-C20-X 45 7.7 79 6.9
Non-Hodgkin-lymphoma | C83-X 40 6.8 66 5.7
Lung C34-X 28 4.8 26 2.3
Sarcoma C49-X 26 4.4 42 3.7
Thyroid C73-X 22 3.7 48 4.2
Ovary C48-X 18 3.1 43 3.7
Cancer of unknown primary | C80-X 15 2.6 27 2.3
Esophagus C15-X 15 2.6 31 2.7
Others / 163 27.5 426 37.1

*AACCR: Addis Ababa City Cancer Registry.

**breast cancer in male [n = 8].

https://doi.org/10.1371/journal.pone.0219519.t001
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Table 2. Patients characteristics and treatment received in the study cohort.

| Number [n]

Proportion [%]

ECOG* at time of presentation

Fully active (ECOG 0) 20 3.4

Lightly restricted (ECOG1) 142 242

Unable to work (ECOG 2) 89 15.1

Limited self-care, >50% in bed (ECOG 3) 50 8.5

No self-care, bed bound (ECOG 4) 11 1.9

unknown ECOG 276 46.9
Stage at time of presentation

Stage 1 12 2.0

Stage 2 58 9.9

Stage 3 75 12.7

Unknown, probably stage 2 or 3 215 36.6

Stage 4 228 38.8
Any therapy received (operation, chemotherapy, radiotherapy)

yes 475 80.8

no 113 19.2
Operation received

yes 306 52.0

no 282 48.0
Chemotherapy for patients in demand (top 5 cancer-entities)

yes 187 64.0

no 84 28.8

unknown 21 7.2
Worst case scenario chemotherapy (top 5 cancer-entities)

yes 187 32.0

no 397 68.0
Radiotherapy for patients in demand (top 4 cancer-entities)

yes 50 26.6

no 138 73.4
Worst case scenario radiotherapy (top 4 cancer-entities)

yes 50 13.3

no 326 86.7

*ECOG = Eastern Cooperative Oncology Group.

https://doi.org/10.1371/journal.pone.0219519.t002

majority (80.8%) received at least one therapeutic modality. One half (52%) of patients were
operated for their primary tumor, and 54.1% of the whole patients cohort were treated with
chemotherapy. One third (31.6%) of stage 4 cancer patients received a WHO-pain-ladder 3

medication.

As a worst case scenario, we assumed that no therapy was given to those patients whose file
could not be traced. This estimated that 68.0% of the original AACCR cohort eligible for che-
motherapy was not treated and 86.7% of the cohort eligible for radiotherapy was not treated.

Completeness of chemotherapy for eligible patients

There were 292 patients (49.7%) in our study-cohort who had one of the five most common
cancer types treated with chemotherapy according to local guidelines: breast cancer (n = 165),
colorectal cancer (n = 42), non-Hodgkin‘s lymphoma (n = 40), lung cancer (n = 28) and ovarian
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= 85%

%
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40 1

20 +

= 85%

< 85%

< 85%

unknown planned, none

cancer (n = 17). Half of these patients (54.1%/ n = 158) received complete therapy. Breast cancer
patients most commonly completed chemotherapy (64.2% of all breast cancer cases n = 106).
Once chemotherapy was started 9.9% (n = 29) of all patients did not receive complete treatment.
This could be due to progression of the disease, side-effects, economic, logistic or other reasons
(personal information). A minority (5.8%/ n = 17) of all eligible patients was booked for chemo-
therapy, but eventually did not start. The largest proportion of them suffered from cancer of the
lung (14.3%/ n = 4) and colorectal cancer (14.3%/ n = 6). One quarter (22.9%/ n = 67) of the
patients eligible had no planned chemotherapy. The largest proportion of these were among
lung (39.3%/ n = 11),colorectal (35.7%/ n = 15) and ovarian cancer patients (23.5%/ n = 4) and
smallest in breast cancer (18.2%/ n = 30) and non-Hodgkin‘s lymphoma (17.5%/ n = 7). 7.2%
(n =21) of patients had an unknown therapy status [Fig 1].

Completeness of radiotherapy

We found 188 patients (32.0% of the patients cohort) eligible for radiotherapy, of which breast
cancer patients stages 3 and 4 were the majority (n = 103), followed by cervical stages 2-4

(n = 36), head-and-neck stages 3 and 4 (n = 33), and rectal cancer stages 2-4 (n = 16). One
fourth (24.5%, n = 46) of these patients completed their prescribed dose of radiotherapy, with
the proportions almost equally distributed among the entities. A very small patient group
(2.1%, n = 4) received an incomplete radiotherapy of <85% of fractions, whereas a high

% %
breast n=165 g 4 colorectum n=42  gq non-Hodgkin n= 40
40 4 40 4
20 A 20 A
- O -
unknown planned, none = 85% <85% unknown planned, none = 85% <85% unknown planned, none
but not planned but not planned but not planned
received received received
% %
lung n=28 g 4 ovariann=17  gq 4 all top 5 n= 292
40 4
20 A
O -

= 85% <85% unknown planned, none
but not planned
received

= 85% < 85% unknown planned, none
but not planned
received

but not planned
received

Fig 1. Completeness of chemotherapy according to local guidelines in top 5 cancer entities: (a) breast cancer stages 1-4; (b) colorectal cancer stages
3-4; (c) Non-Hodgkin‘s lymphoma stages 2—4; (d) lung cancer stages 2—4; (e) ovarian cancer stages 2—4; (f) all 5 cancer entities together.

https://doi.org/10.1371/journal.pone.0219519.g001
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percentage of patients (23.9%, n = 45) never started the planned radiotherapy. Radiotherapy

was not prescribed for a high proportion of patients (38.8%, n = 73), despite their registration
and eligibility [Fig 2].

Waiting time

The median waiting time for the 253 chemotherapy patients was 2.1 months (Range: 0 to
20.72). Out of 100 radiotherapy/radiochemotherapy patients eligible we found a median wait-
ing time of 6.9 months (Range: 0.17 to 21.8) [Fig 3].

The median waiting time until the start of any of those two therapy options was 2.2 months
(Range: 0-20.72). The majority (n = 253) had chemotherapy as their primary treatment and a
small proportion (n = 30) received radiotherapy only.

Discussion

In Addis Ababa about half of the eligible cancer patients received the planned chemotherapy
within 6 months after diagnosis and about 25% received the planned radiotherapy within 12
months after diagnosis. Half of the patient cohort received oncologic surgery for their primary
cancer.

We found a very young patient cohort mainly below the age of 60, consistent with the popu-
lation structure of Ethiopia [22]. A high proportion presented with stage 4 diseases (38.8%)

% % %
60 breast n=103 gq 4 cervixn=36 gq A head and neck n= 33
40 1 40 4
20 A 20 A
0- 0 -
= 85% <85% unknown planned, none = 85% <85% unknown planned, none = 85% <85% unknown planned, none
but not planned but not planned but not planned
received received received
% %
60 - rectumn=16 gq all top 4 n= 188
40 40
20 A
O -
> 85% <85% unknown planned, none = 85% < 85% unknown planned, none
but not planned e but not planned
received received

Fig 2. Completeness of radiotherapy according to local guidelines in top 4 cancer entities: (a) breast cancer stages 3 and 4; (b) cervical cancer stages
2-4 without single-shot; (c) head and neck cancer stages 2—4; (d) rectal cancer stages 2—4; (e) all 4 cancer entities together.

https://doi.org/10.1371/journal.pone.0219519.¢g002
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Fig 3. Cumulative probability of receiving chemotherapy (a) and radiotherapy (b) over time [in months].

https://doi.org/10.1371/journal.pone.0219519.g003

comparable with recent studies from Ethiopia showing 34.2% of cervical cancer patients [23]
and 57-70.8% of breast cancer paients [24,25] presenting in advanced stages. A low level of
cancer awareness, lack of screening programs [26], limited access to health-care institutions,
poor financial situations and traditional medicine are often cited explanations in Africa [27],
[28], [29]. Since pain is the most prevalent symptom in advanced cancer patients [30], we high-
light an unmet need of treatment finding only one third receiving an adequate WHO-pain-
ladder 3 medication [31].

Our findings of 2.2 months waiting time until the start of cancer therapy (essentially con-
sisting of the time to chemotherapy) seems high but can still be compared to studies performed
in other African settings: e.g. a 5 week median waiting time to cancer therapy in Ghana [32],
21.5 days to cancer therapy in Kenya [33], 1.3 months for breast cancer patients in Mali [34]
and even 3 months to cancer therapy for patients in Botswana [35]. In contrast, patients in
Germany wait 15 days until the start of cancer treatment [36].

A long waiting time for therapy and perceived inefficiency cause many patients to opt for
alternative medicine in Ethiopia. Estimates suggest that more than 80% of health problems are
treated by traditional health care practices, with cancer being among the top ten reasons [37].

Completeness of chemotherapy in our cohort was influenced by cancer stage and type.
Early cancer stages 1 and 2 received complete chemotherapy according to guidelines (82.2%)
more often than stage 3 cancer patients (67.3%). Breast cancer patients and non-Hodgkin‘s
lymphoma patients also received adequate therapy more often. Out-patient service without
competition for beds had been installed for these patients requiring chemotherapy only. In
contrast, chemotherapy for ovarian, lung, and colorectal cancer patients was only given to in-
patients. The low bed-capacity probably reduced the chance of getting chemotherapy on time
and is reflected by the comparably higher amount of patients left without therapy (48.3%).

A study from 2007 found rates of 50-60% of cancer therapy discontinuation in children in
low-income countries, constituting a major cause of therapeutic failure [38]. Although these
statistics relate to childhood cancer, our findings are similar and underline the need for
improvement in cancer care.

In this population-based cohort we found a very long waiting time for radiotherapy of 6.9
months for patients eligible and a large portion of patients (23.9%) who never received their
planned therapy. Similarly, a hospital cohort-study from Ethiopia mentioned the considerable
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amount of cervical cancer patients, who died while waiting for therapy and those patients, who
outlasted their waiting time with significantly increased cancer stages. Proportions of advanced
FIGO-stages over a time period of 2 months increased from 44.2% to 68.3% [23]. Such stage-
migration would probably be even worse in our study with a median waiting time of around
6.9 months, showing a unique result due to lack of data from other African countries. Require-
ments for radiotherapy are considered much higher in low-income countries due to late stage
presentation and thus, more commonly used palliative therapy concepts including radiother-
apy [39]. A recent IAEA study showed a median unmet need for radiation in developing coun-
tries of 47% [40]. Having only one single Cobalt-60 machine in use for the whole of Ethiopia,
waiting time will continue to increase due to the increasing patient load and prolonged radia-
tion-times resulting from the decreasing efficacy of the machine.

Outlook

This study shows the challenges Ethiopia is facing in the fight against cancer by looking more
closely at population-based provision of cancer therapy. Despite the deficits, steps have been
taken to improve the situation. A new oncology program for nurses was established in 2015,
the first oncology residents have completed their 4-year training in 2017 and a new oncology
outpatient center opened at the beginning of 2016. A national cancer control program has
been approved and cervical cancer screening has started. Moreover, new radiotherapy-
machines were ordered. These changes are hopeful and demonstrate the increased cancer
awareness of politicians and policy makers. At the moment, however, it is impossible to serve
the demand for cancer care in Ethiopia.

Limitations

This study has some limitations. Despite our population-based approach, files could only be
retrieved for about half of the patients selected from the registry. We assume those without files
retrieved have likely not received any therapy. Information about patients with early deaths
might also be underrepresented. Therefore, our cohort tends to represent the best treated
patients in the country and population-based access to cancer therapy is probably lower. Fur-
thermore, being a retrospective study, some information might have been misinterpreted due
to incomprehensible documentation. We assume this is at random. We grouped patients in
need of a specific therapy according to general guidelines as the basis to analyze the complete-
ness of therapy. We were unable to account for individualized therapy approaches in stage four
patients, any non-standard therapy could have falsely been classified as not complete. Personal
therapy recommendations by the physician or individual reasons of the patient not to plan
access to such guidelines could not be taken into account due to inconsistent documentation.
Therefore, patients classified as ,not received*, despite guideline recommendation may well
have had their own reasons not to receive therapy. Besides, therapy might have been delayed by
patients themselves due to individual reasons and have lead to longer waiting times.

Conclusion

In this study, we present completeness of cancer therapy and waiting time as documented
from 588 out of 1149 patients of the only population-based cancer registry in Ethiopia. Our
findings that only half of those patients received adequate chemotherapy and one fourth
received adequate radiation underscores the need for system-wide measures to improve deliv-
ery of cancer care. We were unable to obtain detailed reasons for non-adherence to therapy-
whether this was a problem on the health care provider's, on patients‘or on the logistics side.
The known lack of staff, chemotherapy and radiotherapy capacities strongly points towards a
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critical shortage of health care provision rather than patient decisions against therapy. We also
saw that waiting time for chemotherapy was relatively short (2.1 months) compared to waiting
time of 6.9 months for radiotherapy, which clearly shows the need for additional radiotherapy
facilities. Once therapy was started, the drop-out rate for both therapies was relatively low (def-
inite 9.9% for chemo- and 2.1% for radiotherapy) which points towards good patient adher-
ence and service delivery. The results of this population-based study show the tremendous
challenges Ethiopia is facing in the fight against cancer with need for expansion of existing
structures to improve access to timely, cost-effective and high-quality care [41].

Supporting information

S1 Table. Addis ababa cancer registry data.
(XLSX)
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Presentation, Patterns of Care, and Outcomes of Patients With
Prostate Cancer in Sub-Saharan Africa: A Population-Based
Registry Study
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BACKGROUND: Although prostate cancer (PCa) is the most commonly diagnosed cancer in men of sub-Saharan Africa (SSA), little is
known about its management and survival. The objective of the current study was to describe the presentation, patterns of diagnosis,
treatment, and survival of patients with PCa in 10 countries of SSA. METHODS: In this observational registry study with data collec-
tion from 2010 to 2018, the authors drew a random sample of 738 patients with PCa who were registered in 11 population-based cancer
registries. They described proportions of patients receiving recommended care and presented survival estimates. Multivariable Cox
regression was used to calculate hazard ratios comparing the survival of patients with and without cancer-directed therapies (CDTs).
RESULTS: The study included 693 patients, and tumor characteristics and treatment information were available for 365 patients, 37.3%
of whom had metastatic disease. Only 11.2% had a complete diagnostic workup for risk stratification. Among the nonmetastatic patients,
17.5% received curative-intent therapy, and 27.5% received no CDT. Among the metastatic patients, 59.6% received androgen deprivation
therapy. The 3- and 5-year age-standardized relative survival for 491 patients with survival time information was 58.8% (95% confidence
interval [Cl], 48.5%-67.7%) and 56.9% (95% Cl, 39.8%-70.9%), respectively. In a multivariable analysis, survival was considerably poorer
among patients without CDT versus those with therapy. CONCLUSIONS: This study shows that a large proportion of patients with PCa
in SSA are not staged or are insufficiently staged and undertreated, and this results in unfavorable survival. These findings reemphasize
the need for improving diagnostic workup and access to care in SSA in order to mitigate the heavy burden of the disease in the region.
Cancer 2021;127:4221-4232. © 2021 The Authors. Cancer published by Wiley Periodicals LLC on behalf of American Cancer Society. This
is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution
and reproduction in any medium, provided the original work is properly cited and is not used for commercial purposes.
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INTRODUCTION

Prostate cancer (PCa) has become a major public health
problem in sub-Saharan Africa (SSA)."* According to
GLOBOCAN 2018 estimates, PCa has the highest age-
standardized incidence and mortality rates of all cancers
in men in SSA; rates in parts of West Africa are among
the highest in the world, and the rates have been rising
all over the region during the last decades."” Studies on
the uptake of screening show a lack of early-detection
services and public awareness.”” Accordingly, hospital-
based studies reveal that most patients present with symp-
tomatic disease and are diagnosed at late stages.6 African
American and Afro-Caribbean race has been associated
with a more aggressive form of PCa and poorer outcomes
in comparison with other population groups. This prob-
ably reflects a combination of germline susceptibility and
socioeconomic and environmental factors.” '’ The stage at
presentation, the Gleason score, and the prostate-specific
antigen (PSA) levels are the main factors influencing PCa
survival. These factors are used by international guidelines
for patient risk stratification and treatment decisions,
with life expectancy taken into account. Adequate treat-
ment, consisting of either curative approaches (eg, radical
prostatectomy [RP] and external-beam radiation therapy
[EBRT] with or without adjuvant androgen deprivation
therapy [ADT]) or active palliative approaches (eg, ADT
alone), has been shown to prolon

g patients’ survival.'"'*

However, the availability of these factors may be
sparse in most African countries, and thus treatment de-
cisions require local adjustment.” In 2017, the National
Comprehensive Cancer Network (NCCN) for the first
time released harmonized PCa treatment guidelines for
SSA." This study was designed to examine contemporary,
population-based presentations, diagnoses, treatments,
and outcomes of patients with PCa in 10 countries of
SSA and how well management complied with guideline-
recommended care.

MATERIALS AND METHODS

Study Design and Data Source

In our longitudinal, population-based, observational
registry study, we assembled information from 11
population-based cancer registries (PBCRs) in 10 SSA
countries (Fig. 1). We collected data on the presentation,
diagnostic workup, patterns of care, and factors influenc-
ing survival of patients diagnosed with PCa between 2010
and 2015. The participating PBCRs included the Registre
des Cancers d’Abidjan (Cote D’Ivoire), the Addis Ababa
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City Cancer Registry (Ethiopia), the Registre des Cancers
du Mali (Bamako, Mali), the Registre des Cancers de
Brazzaville (Congo), the Bulawayo Cancer Registry
(Zimbabwe), the Cotonou Cancer Registry (Benin),
the Eldoret Cancer Registry (Kenya), the Kampala
Cancer Registry (Uganda), the Maputo Cancer Registry
(Mozambique), the Nairobi Cancer Registry (Kenya),
and the Namibian National Cancer Registry. All these
registries are members of the African Cancer Registry
Network (AFCRN), the African regional hub for the
Global Initiative for Cancer Registry Development of
the International Agency for Research on Cancer. Among
the 31 AFCRN member registries from 21 countries in
2016 invited to participate in the study, the 11 aforemen-
tioned registries consented to participate in the study.
The AFCRN research committee (March 2, 2016) and
the respective registries’ responsible bodies approved this
study a priori. The PBCRs covered populations ranging
from 653,000 (Bulawayo) to 4.4 million (Abidjan); they
summed up to approximately 21.5 million."

Spending time and making efforts feasible for the
given setting, we assessed the prevalence of adequate care
via medical records from a random sample. A minimal
sample size of 700 would produce a 2-sided 95% con-
fidence interval (CI) with a width equal to 0.075 if the
sample proportion of patients with adequate care were
0.5. We drew a simple random sample of 60 to 100 pa-
tients per registry ([nternational Classification of Diseases,
Tenth Revision code C61) who were registered within a
2-year period (Supporting Table 1 and Supporting Fig.
1). For Cotonou and Addis Ababa, we used all patients
registered because there were fewer than 60. Patients dis-
covered to be duplicates in the database, patients who had
relapses with a date of incidence before 2010, and patients
falsely registered as having PCa were excluded. Patients
with additional information for diagnostics, TNM stage,
therapy, or outcomes were labeled the traced cohort and
were further evaluated in Kaplan-Meier survival and Cox
regression analyses.

Data Collection

The PBCRs collect information on sociodemographic,
clinical, and pathological characteristics, therapy, and
vital status according to AFCRN'’s Swndard Procedure
Manual.” Between September 2016 and May 2018, local
staff from the PBCRs visited the health institutions to up-
date the information of each randomly selected patient
via medical charts and pathology reports. In cases without
additional information traced, the patients or their rela-
tives were called. The types of clinical data considered in
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Figure 1. Countries of participating cancer registries. Countries of participating population-based cancer registries are highlighted
along with the names of the registries, the number of included patients (n), and the population of each coverage area (persons).

our study included the following: PSA level at diagnosis, included surgery, radiotherapy, and endocrine therapy.
Gleason score, physical examination (ie, digital rectal ex- We classified these with respect to cancer-directed therapy
amination [DRE]), imaging methods for staging, Eastern (CDT): “curative approach” (RP and EBRT with a cumu-
Cooperative Oncology Group (ECOG) performance sta- lative dose of at least 60 Gy in nonmetastatic patients),

tus (PS), and TNM stage. The types of treatment data “any other approach with ADT” (ADT monotherapy or
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ADT with transurethral resection of the prostate, EBRT
with a cumulative dose of <60 Gy, or chemotherapy),
“any other approach without ADT” (transurethral resec-
tion of the prostate, EBRT with a cumulative dose of <60
Gy, or chemotherapy), and “no CDT documented” (all
other cases). When the TNM stage was not documented
in the record, it was derived from clinical, pathological,
or imaging information with Essential TNM and the
American Joint Committee on Cancer prostate can-
cer staging system (eighth edition).!*" Accordingly, we
considered the M stage to be MO for all patients with no
pathological or clinical suggestion of metastases. Patients
with regional lymph node involvement documented (N1)
were included in the metastatic subgroup for analysis, as
were patients with an indication of lymph node involve-
ment derived from clinical information, whereas Nx and
NO cases were included in the nonmetastatic group. We
based our evaluation of the proportions of patients who
received guideline-recommended diagnostic workup and
care on the NCCN’s harmonized guidelines for SSA (ver-
sion 2.2017).1

Statistical Analysis

We used the Statistical Package for the Social Sciences
(version 25) from IBM. We calculated overall survival
(OS) by using the time between the date of diagnosis and
the date of last known follow-up or death. We computed
1- to 5-year Ederer II age-standardized relative survival
(ASRS) with Stata software (version 15) from StataCorp
LLC, and we included World Health Organization life
tables and adopted Corazziari et al’s International Cancer
Survival Standard 1 age standard for PCa.'® We used the
Kaplan-Meier method and a multivariable Cox propor-
tional hazards model to analyze longitudinal data. We first
assessed for the condition of “missing at random” (un-
informative censoring) by performing a reverse Kaplan-
Meier analysis. We restricted the Cox and Kaplan-Meier
analyses to patients with survival longer than 3 months
to allow time for the initiation of therapy and to account
for bias from missing treatment through early death. In
a sensitivity analysis, we studied other cutoffs. We esti-
mated simple and multivariable hazard ratios (HRs). As
covariates for adjusting the multivariable regression, we
chose grouped parameters known to influence survival:
TNM stage, Gleason score, PSA level at the date of di-
agnosis, ECOG PS, and age at diagnosis.'' We followed
Strengthening the Reporting of Observational Studies
in Epidemiology reporting guidelines for drafting this
article.

4224

RESULTS

A cohort of 693 patients (median age, 70 years; interquar-
tile range, 64-77 years) with PCa (the total population-
based cohort) was assembled from 11 PBCRs. Medical
records for the extraction of additional sociodemographic
and clinical data were located for 365 of the patients
(52.7%; the traced cohort). For the remainder of the
total population-based cohort, basic registry data could
not be augmented because no additional information was
retrieved by the original sources reporting the cancer diag-
nosis. The traced cohort (n = 365) represented 17.6% of
the 2068 patients with PCa registered in the time period
of random sampling in the included PBCRs (Supporting
Table 1).

Patient Characteristics and Diagnostic Workup
In the traced cohort (n = 365), we identified 136 pa-
tients (37.3%) as metastatic (including 125 patients with
M1 disease and 11 patients with N1 MO disease) and 229
patients as nonmetastatic. For 55% of the traced cohorrt,
there was no complete TNM stage documented. In the
traced cohort (n = 365), 1 in 5 patients was diagnosed
by clinical examination only, whereas a further 12% also
had an elevated PSA level. The remaining two-thirds had
pathological confirmation, with nearly all of those cases
classified as adenocarcinoma. Additional patient charac-
teristics are shown in Table 1 and Supporting Table 2.
Figure 2 shows the availability of diagnostic informa-
tion in our total population-based cohort (n = 693).
In the nonmetastatic subgroup (n = 229), TNM stages
with an unknown N status and a known N status were
documented in 1 in 3 patients and in 1 in 9 patients, re-
spectively. Thirty to forty percent of both subgroups had
known PSA levels at diagnosis. We found that 26.2% of
the patients had known histological confirmation of the
primary but lacked documentation of the Gleason score.
As for the nonmetastatic subgroup (n = 229), for 1 in 9
patients (11.2%), all 3 prognostic factors for risk stratifi-
cation according to NCCN guidelines were found. Two
in 5 patients in this subgroup had at least a documented T
stage, which is used as a baseline parameter in the harmo-
nized NCCN guidelines."" We found generally low rates
of information from imaging. Furthermore, a small num-
ber of patients were assessed for ECOG PS.

Primary Treatment Approach

In the nonmetastatic subgroup (n = 229), 17.5% re-
ceived curative-intent treatment: RP or EBRT (20 pa-
tients each). Of those patients having received EBRT, 13
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TABLE 1. Patient Characteristics

Total Population-Based Medical Records Not Traced Cohort? Nonmetastatic Metastatic Subgroupd
Characteristic Cohort (n = 693) Available® (n = 328) (n = 365) Subgroup® (n = 229) (n=136)
Age group, No. (%)
15-54y 35 (5.1) 16 (4.9 19 (5.2) 10 (4.4) 9 (6.6)
55-64y 150 (21.6) 54 (16.5) 96 (26.3) 61 (26.6) 35 (25.7)
65-74y 234 (33.8) 98 (29.9) 136 (37.3) 79 (34.5) 57 (41.9)
75-84y 178 (25.7) 82 (25.0) 96 (26.3) 65 (28.4) 31 (22.8)
>85y 43 (6.2) 25 (7.6) 18 (4.9) 14 (6.1) 4(2.9)
Unknown age 53 (7.6) 53 (16.2) 0(0.0) 0(0.0 0(0.0
Age, median (IQR), y 70 (64-77) 72 (64-79) 70 (63-76) 71 (62-76) 69 (63-75)
Year of diagnosis, No.
(%)
2010-2011 63 (9.1) 36 (11.0) 27 (7.4) 20 (8.7) 7(5.1)
2012-2013 522 (75.3) 243 (74.1) 279 (76.4) 177 (77.3) 102 (75.0)
2014-2015 108 (15.6) 49 (12.5) 59 (16.2) 32 (14.0) 27 (19.9)
Highest basis of diagno-
sis, No. (%)
Clinical investigation 153 (22.1) 81 (24.7) 72 (19.7) 52 (22.7) 20 (14.7)
PSA 55 (7.9) 10 (3.0) 45 (12.3) 15 (6.6) 30 (22.1)
Pathological confir- 432 (62.3) 184 (56.1) 248 (67.9) 162 (70.7) 86 (63.2)
mation + PSA
Unknown basis 53 (7.6) 53 (16.2) 0(0.0) 0(0.0) 0(0.0)
T stage, No. (%)
TiorT2 77 21.1) 51 (22.3) 26 (19.1)
T3 or T4 72 (19.7) 38 (16.6) 34 (25.0)
Not documented 216 (59.2) 140 (61.1) 76 (55.9)
N stage, No. (%)
NO 50 (13.7) 30 (13.1) 20 (14.7)
N1 23 (6.3) 0(0.0 23 (16.9)
Not documented 292 (80.0) 199 (86.9) 93 (68.4)
PSA at diagnosis, No.
(%)
<10 ng/mL 12 (3.3) 7(3.1) 5(3.7)
>10 ng/mL and <20 7(1.9) 5(2.2) 2(1.5)
ng/mL
>20 ng/mL and <100 40 (11.0) 28 (12.2) 12 (8.9)
ng/mL
>100 ng/mL 65 (17.8) 29 (12.7) 36 (26.5)
Not documented 241 (66.0) 160 (69.9) 81 (59.6)
Gleason score, No. (%)
<6 51 (14.0) 39 (17.0) 12 (8.8)
7 47 (12.9) 31 (13.5) 16 (11.8)
>8 67 (18.4) 36 (15.7) 31 (22.8)
Not documented 200 (54.8) 123 (53.7) 77 (56.6)
Highest imaging for
staging, No. (%)
US only 102 (27.9) 72 (31.4) 30 (22.1)
X-ray with/without US 49 (13.4) 16 (7.0) 33 (24.3)
CT scan 31(8.5) 8(3.5) 23 (16.9)
MRI or bone scan 38 (10.4) 17 (7.4) 21 (15.4)
No imaging 145 (39.7) 116 (50.7) 29 (21.3)
documented
ECOG PS, No. (%)
<1 67 (18.4) 48 (21.0) 19 (14.0)
>2 94 (25.8) 35 (15.3) 59 (43.4)
Not documented 204 (55.9) 146 (63.8) 58 (42.6)

Abbreviations: CT, computed tomography; ECOG, Eastern Cooperative Oncology Group; IQR, interquartile range; MRI, magnetic resonance imaging; PS, perfor-
mance status; PSA, prostate-specific antigen; US, ultrasound.

2Part of the total population-based cohort for which medical records were not available.

PPart of the total population-based cohort for which medical records were available (additional clinical information).

°Subgroup of the traced cohort comprising all patients without a pathological or clinical suggestion of metastasis (M0), including patients with an unknown lymph
node status (Nx MO).

dSubgroup of the traced cohort comprising all patients with a pathological or clinical suggestion of metastasis (M1), including all patients with a positive lymph
node status (N1).
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Figure 2. Availability of diagnostic information for patients with prostate cancer in the total population-based cohort (n = 693).
aNx included. PMain prognostic factors according to the 2017 National Comprehensive Cancer Network guidelines. “For example,
computed tomography, magnetic resonance imaging, or a bone scan (used for staging). 9The nonmetastatic subgroup (n = 229)
comprised all patients without a pathological or clinical suggestion of metastasis (MO), including patients with an unknown lymph
node status (Nx MO). ®The metastatic subgroup (n = 136) comprised all patients with a pathological or clinical suggestion of
metastasis (M1), including all patients with a positive lymph node status (N1). ECOG indicates Eastern Cooperative Oncology Group;
PS, performance status; PSA, prostate-specific antigen.
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Figure 3. Primary treatment approach by identified M stage in the total population-based cohort (n = 693). °The nonmetastatic
subgroup (n = 229) comprised all patients without a pathological or clinical suggestion of metastasis (MO), including patients with
an unknown lymph node status (Nx MO). PThe metastatic subgroup (n = 136) comprised all patients with a pathological or clinical
suggestion of metastasis (M1), including all patients with a positive lymph node status (N1). “No medical records were available for
the extraction of clinical data (n = 328). 9Radical prostatectomy or external-beam radiation therapy with a potentially curative dose.
¢ADT monotherapy by surgical or medical castration or ADT by surgical or medical castration in combination with transurethral
resection of the prostate or external-beam radiation therapy with a palliative dose or chemotherapy. Transurethral resection of
the prostate or external-beam radiation therapy with a palliative dose or chemotherapy without ADT. ADT indicates androgen
deprivation therapy.
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Figure 4. Overall survival of patients from the traced cohort with at least 3 months of survival stratified by M stage: differences
according to the treatment approach. ®These patients surviving at least 3 months from the nonmetastatic subgroup (n = 181)
included all patients without a pathological or clinical suggestion of metastasis (MO), including patients with an unknown lymph
node status (Nx MO). PThese patients surviving at least 3 months from the metastatic subgroup (n = 99) included all patients
with a pathological or clinical suggestion of metastasis (M1), including all patients with a positive lymph node status (N1). “Radical
prostatectomy or external-beam radiation therapy with a potentially curative dose. dAny other approach with ADT by surgical or
medical castration. *Any other approach without ADT such as transurethral resection of the prostate or external-beam radiation
therapy with palliative doses. ADT indicates androgen deprivation therapy; CDT, cancer-directed therapy.

received concurrent ADT. In the nonmetastatic subgroup
(n = 229), 82.5% did not receive a curative-treatment
approach, with 27.5% receiving no CDT at all. The larg-
est proportion of patients in the traced cohort (n = 365)
received ADT at some point (nonmetastatic: 43.2%;
metastatic: 59.6%) (Fig. 3). The ADT modalities for pa-
tients receiving any ADT were surgery (by bilateral sub-
capsular orchiectomy; n = 69), simple medical castration
(with gonadotropin-releasing hormone agonists; n = 26),
combined androgen blockade (n = 57), antiandrogen
alone (mainly with bicalutamide; n = 23), and diethyl-
stilboestrol (n = 8); 4 cases were unknown. For a quarter
of the traced cohort (n = 365), no CDT was documented
(Supporting Table 3).

Survival Analysis

In our total cohort (n = 693), survival data were available
for 491 patients (183 deaths during observation; median
follow-up, 9.3 months). The observed 1-, 3-, and 5-year
OS rates were 73.3% (95% CI, 68.6%-78.0%), 42.6%
(95% CI, 36.3%-48.9%), and 31.2% (95% CI, 24.5%-
37.9%), respectively. The observed OS varied among the
different PBCR areas (Supporting Fig. 2). The 1-, 3,
and 5-year ASRS was 82.2% (95% ClI, 76.0%-86.9%),
58.8% (95% ClI, 48.5%-67.7%), and 56.9% (95% ClI,
39.8%-70.9%), respectively (Supporting Table 4A).
When we looked at the outcomes of the traced cohort
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(n = 365) stratified by M stage, the observed 1-, 3-, and
5-year OS rates for the nonmetastatic subgroup (n = 229)
were 82.8% (95% CI, 77.3%-88.4%), 53.7% (95% CI,
45.5%-61.9%), and 41.1% (95% CI, 32.1%-50.2%),
respectively (Supporting Table 4B). For the metastatic
subgroup (n = 136), they were 61.2% (95% CI, 52.2%-
70.2%), 25.8% (95% CI, 16.4%-35.2%), and 14.7%
(95% CI, 5.0%-24.5%), respectively. In the Kaplan-Meier
analysis of patients in the traced cohort surviving at least
3 months (n = 280), who were stratified as nonmetastatic
or metastatic, we found OS differences between manage-
ment approaches: in this subgroup, nonmetastatic pa-
tients (n = 181) with curative- and noncurative-treatment
approaches had better OS than patients with no CDT
documented (Fig. 4A). Metastatic patients (n = 99) with
any form of treatment approach had better OS than pa-
tients with no CDT documented (Fig. 4B).

Multivariable Analysis

In the Cox regression analysis of patients in the traced
cohort surviving at least 3 months (n = 280), who were
stratified as nonmetastatic or metastatic, we found some
factors influencing the probability of survival (Supporting
Table 5). In the nonmetastatic subgroup, a multivariable
analysis showed that “no CDT documented” (HR, 3.86;
95% CI, 1.63-9.09) and “ECOG PS > 2”7 (HR, 5.64;
95% CI, 2.46-12.94) were associated with a significantly
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Figure 5. Forest plots showing the influence of primary treatment patterns on the survival of (A) patients with nonmetastatic
prostate cancer® and (B) patients with metastatic prostate cancer.’ The hazard ratios and 95% confidence intervals are the results
of a multivariable Cox regression model adjusted for the T stage, Gleason score, PSA at diagnosis, ECOG PS, and age group. °These
patients surviving at least 3 months from the nonmetastatic subgroup (n =181) included all patients without a pathological or clinical
suggestion of metastasis (MO), including patients with an unknown lymph node status (Nx MO). PThese patients surviving at least
3 months from the metastatic subgroup (n = 99) included all patients with a pathological or clinical suggestion of metastasis (M1),
including all patients with a positive lymph node status (N1). ADT indicates androgen deprivation therapy; AIC, Akaike information
criterion; CDT, cancer-directed therapy; ECOG, Eastern Cooperative Oncology Group; PS, performance status; PSA, prostate-specific

antigen.

increased risk of death (Fig. 5A). In the metastatic sub-
group, a multivariable analysis showed “no CDT docu-
mented” (HR, 2.74; 95% CI, 1.30-5.80) and “no Gleason
score documented” (HR, 2.76; 95% CI, 1.23-6.2) were
associated with a significantly increased risk of death (Fig.
5B).

A reverse Kaplan-Meier analysis (testing for unin-
formative censoring) suggested that in nonmetastatic
and metastatic patients, most covariates had a similar
pattern of censoring over time (no difference in the
reverse Kaplan-Meier analysis between covariates).
Especially for treatment pattern, T stage, PSA at diag-
nosis, and ECOG PS, censoring was at random. In the
nonmetastatic subgroup, Gleason score and age at diag-
nosis possibly were censored not at random. In the met-
astatic subgroup, both of these covariates were censored
at random.

DISCUSSION

This study is, to our knowledge, the first to assess the sta-
tus of diagnostics, treatments, and outcomes in a random
sample of population-based patients with PCa from SSA.
We found that patients with PCa presented at a late stage
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and lacked adequate diagnostic workup and treatment,
and this led to unfavorable outcomes. A complete diag-
nostic workup for risk stratification, including the tumor
stage, Gleason score, and PSA level, was documented for
only 11% of the traced cohort (n = 365). We found that
less than one-fifth of the nonmetastatic subgroup (n =
229) received therapy with curative intent. Nearly two-
fifths of our traced cohort (n = 365) were diagnosed with
metastatic disease. In this metastatic subgroup (n = 136),
only two-thirds received ADT. In a multivariable analysis,
a lack of CDT for nonmetastatic and metastatic patients
was strongly associated with a higher risk of mortality.
Such a low proportion of patients with diagnostic
workup and staging as required by treatment guidelines
is an important limitation for adequate care. In high-
income settings such as the United States, the stage is un-
known for only 4% of patients with PCa, whereas it was
unknown for 55% in our traced cohort."” Several factors
may contribute to the high percentage of unknown stage
information in SSA. The inadequacies of local health
care systems, including an undersupply of diagnostic fa-
cilities and trained staff, are a well-known problem.'®"’
However, it is also likely that patients who might not be
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able to pay for a treatment refrain from further diagnos-
tic workup. Another challenge for PCa treatment in SSA
is late presentation. Because the disease can remain as-
ymptomatic for a long time, diagnosis at a late stage is
common in settings without screening. At the time of our
study, there were no general screening programs in any of
the included countries; accordingly, most patients present
with symptomatic disease (lower urinary tract symptoms
and bone pain) and late-stage disease.® It is likely that this
refers to most of the included patients with an unknown
stage. In high-resource settings, PSA screening is part of
an ongoing, controversial discussion, although most in-
ternational guidelines recommend informed decision-
making for or against screening that takes into account
a patient’s individual risk."*** Generally, in high-income
countries, routine PSA screening programs have led to a
significant increase in patients with early-stage presenta-
tion.”" Accordingly, in a Surveillance, Epidemiology, and
End Results cohort from the United States, the propor-
tion of metastatic PCa was reported to be only 6%."” This
is in stark contrast to our traced cohort, in which more
than 1 in 3 patients was known to have metastatic dis-
ease. However, a comparison of these 2 rates should be
made with caution because PSA screening, starting in the
1980s in the United States, has hugely increased the total
percentage of cases diagnosed at a very early stage.”*
Taking into account the lack of diagnostic workup in
SSA, we think that the proportion of metastatic patients
is likely to have been underestimated. Hospital-based
studies from Nigeria and South Africa have reported the
proportion of metastatic PCa at diagnosis to be approx-
imately 50%, although hospital series from Ghana have
reported a proportion similar to ours.”*” Early-detection
programs at health facilities (DRE and targeted PSA
screening in higher risk patients), together with educa-
tional programs for the population explaining the bene-
fits of early treatment and countering the idea of a cancer
diagnosis equaling death, need to be evaluated and could
lead to a reduction in late-stage presentation and increase
the utilization of curative-treatment approaches.

There are different treatment approaches to be con-
sidered according to the risk group, life expectancy, and
patients’ preferences. International guidelines propose
a curative approach for all symptomatic, nonmetastatic
patients.'”'* The low proportion of curative-treatment
approaches in our population-based cohort was also seen
in previous hospital-based studies in SSA. For example,
only 0% and 12% of patients with PCa from Nigeria and
South Africa, respectively, were managed with a curative-
treatment approach.”>*® At the national radiotherapy
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center in Ghana, 56% of patients with nonmetastatic
PCa received curative radiotherapy.”’ In our subgroup
of patients with nonmetastatic PCa, 82% did not receive
curative therapy, and more than 1 in 3 patients received
ADT only without RP or EBRT. Reasons for the low
proportion of curative-intent treatment in our study may
include a lack of specialized surgeons/urologists in the re-
gion to perform adequate RP*® Furthermore, a lack of
radiotherapy machines is a major barrier to the receipt
of radiotherapy in the region'®* (Supporting Table 6).
In contrast to our findings of relatively frequent use of
ADT for nonmetastatic patients, international guidelines
do not recommend the use of ADT as monotherapy for
symptomatic, nonmetastatic PCa because studies have
shown that the addition of adequate local therapy options
improves survival significantly.""'* Nevertheless, in a
low-resource setting and in the absence of more adequate
CDT, substandard care such as bilateral orchiectomy for
symptomatic nonmetastatic disease is an economically vi-
able treatment option and may extend patients’ survival
and improve their quality of life.”’

As expected in our cohort with many late-stage pa-
tients and substandard treatment, we found poor OS and
ASRS. A lack of therapy was the second strongest predic-
tor for an adverse outcome after a higher ECOG PS. Both
nonmetastatic and metastatic patients without CDT had
a 3-fold higher risk of death in comparison with patients
receiving a curative treatment or ADT only. These results
should be interpreted with caution because the current
study is not a randomized trial of treatment, and other
unmeasured prognostic factors (eg, comorbidity) may
have influenced treatment allocations. Nevertheless, the
outcomes of patients receiving substandard treatments
such as ADT monotherapy for nonmetastatic disease
were similar to those with optimal treatment. This sug-
gests that any treatment, even with some guideline devi-
ation, may still have a positive effect on outcomes. Our
poor OS in the nonmetastatic group differs from the re-
sults observed in the radiotherapy center of Ghana, where
a 5-year OS rate of 96% was found. The availability of
radiotherapy and brachytherapy, as well as a selection bias
of patients sent for curative therapy in Ghana, is almost
certainly the reason.”” CONCORD-3 found 5-year net
survival rates of 58.7% and 37.8% for Nigeria (Ibadan)
and South Africa (Eastern Cape), respectively.”’ Studies
from Western countries, which include a large number of
early-stage PCa cases on account of PSA screening, show
very high survival rates for all stages: for example, in the
United States, the 5-year ASRS is 98%, and even patients
with PCa with regional lymph node involvement have
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a S-year relative survival rate of approximately 100%.>
This dramatic difference in comparison with our cohort is
probably a result of the broad availability of radiotherapy
and surgical specialists, and a lead-time bias and overdi-
agnosis through general PSA testing surely play a role.”
However, the incidence rates of PCa in the Surveillance,
Epidemiology, and End Results cohort have declined
steadily since 2007 and are now at the same level as they
were before the PSA screening era.'”** There are tremen-
dous scarcities of investment and resources in the coun-
tries included in this study according to comparisons of
their health care indicators with those of the United States
(Supporting Table 6).

There are some limitations to our study. First, we
could not retrieve detailed information for 47% of our
total population-based cohort. Besides a notable reduc-
tion in the cohort size for subgroup analyses, we consider
this also to be an important secondary finding of our
study. Overall, we assume that the majority of patients
without detailed information did not receive a diagnos-
tic workup or treatment, so no medical record was initi-
ated. Therefore, the true population-based picture may
even have a higher proportion of unstaged and untreated
patients. We also believe that some records were lost at
random because records are handwritten, the misspell-
ing of names is common, and record-keeping systems
are often poor. We also may have missed treated patients
who had left the registration area to seek treatment else-
where. However, such patients probably represent a small
proportion of all patients because our study areas were
major cities, which usually provide the best cancer care
in countries. Second, our survival data may reflect some
bias. The treatment effect was likely overestimated in the
Cox regression analysis of our study: 1) treatment was not
assigned at random (healthier patients were selected), 2)
patients with early deaths did not receive therapy, 3) the
date of diagnosis (and, therefore, the start of the survival
time) had substantial variation due to delays of the sys-
tem, and 4) the degree of guideline adherence was assessed
only during the survival time and not before the survival
time had started (an immortal time bias). To reduce these
effects, we excluded patients surviving less than 3 months
(avoiding early deaths and ensuring the start of therapy
for 60% of the patients). Consequently, the analysis link-
ing therapy to survival started 3 months after diagnosis.
Third, because of the shortage in diagnostic workup, we
might have underestimated the proportion of metastatic
patients, and some of them were included in the non-
metastatic group; this resulted in poorer outcomes in this
group. Consequently, we might have overestimated the
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proportion of nonmetastatic patients, and this potentially
led to worse outcomes. Fourth, we were unable to apply
detailed risk stratification of patients because of the lack
of staging information. In a setting without screening, pa-
tients present with more advanced symptomatic disease.
Therefore, we assumed that all patients needed treatment
rather than active surveillance because an early-stage pre-
sentation was unlikely.

Despite these limitations, our study has several im-
portant strengths. First, the patients included in the study
were a random sample of all patients with PCa recorded
in the study populations and not just those being referred
to specialist centers. Second, the study involved 11 pop-
ulations from different parts of SSA and reflected broad
ranges of socioeconomic and health systems in the region.
Third, we were able to evaluate the impact of different
treatment approaches—from guideline-compliant opti-
mal therapy to “no CDT at all”—on survival, which never
could have been assessed in a prospective trial for ethical
reasons.

In conclusion, in this population-based cohort of
SSA patients with PCa, we found that for most patients,
adequate clinical workup information for the assignment
of treatment recommendations was lacking, and curative
approaches were underused. To improve the completeness
of PCa staging, more clinical training and technical equip-
ment (eg, ultrasound, computed tomography scanning,
magnetic resonance imaging, and biopsy tools) are needed.
This study further validates guideline development by
demonstrating that improving diagnostic workup is the
first step toward the implementation of guidelines (eg,
the new harmonized NCCN guidelines for SSA). To re-
duce the high proportion of late-stage presentation, efforts
should be put into raising awareness of the disease and tar-
geted PSA screening for higher risk patients together with
opportunistic DRE screening by care providers. More ra-
diation facilities and, in the long term, well-trained urolog-
ical surgeons, radio-oncologists, and clinical oncologists
are needed to provide curative-treatment approaches and
thus ameliorate the outcomes of patients with PCa in SSA.
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Summary

Non-Hodgkin lymphoma (NHL) is the sixth most common cancer in Sub-
Saharan Africa (SSA). Comprehensive diagnostics of NHL are essential for
effective treatment. Our objective was to assess the frequency of NHL sub-
types, disease stage and further diagnostic aspects. Eleven population-based
cancer registries in 10 countries participated in our observational study. A
random sample of 516 patients was included. Histological confirmation of
NHL was available for 76.2% and cytological confirmation for another
17.3%. NHL subclassification was determined in 42.1%. Of these, diffuse
large B cell lymphoma, chronic lymphocytic leukaemia and Burkitt lym-
phoma were the most common subtypes identified (48.8%, 18.4% and
6.0%, respectively). We traced 293 patients, for whom recorded data were
amended using clinical records. For these, information on stage, human
immunodeficiency virus (HIV) status and Eastern Cooperative Oncology
Group Performance Status (ECOG PS) was available for 60.8%, 52.6% and
45.1%, respectively. Stage at diagnosis was advanced for 130 of 178
(73.0%) patients, HIV status was positive for 97 of 154 (63.0%) and ECOG
PS was >2 for 81 of 132 (61.4%). Knowledge about NHL subclassification
and baseline clinical characteristics is crucial for guideline-recommended
treatment. Hence, regionally adapted investments in pathological capacity,
as well as standardised clinical diagnostics, will significantly improve the
therapeutic precision for NHL in SSA.

Keywords: non-Hodgkin lymphoma, Sub-Saharan Africa, regional distribu-
tion, diagnostics, human immunodeficiency virus, public health.
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Introduction

Non-Hodgkin lymphoma (NHL) is the sixth most common
type of malignant neoplasia in Sub-Saharan Africa (SSA),
with incidence continuously rising and burden expected to
double by 2040 (Parkin et al., 2010; Chokunonga et al., 2013;
Bray et al., 2018). NHL is a heterogeneous disease, with >80
subtypes identified (Swerdlow et al., 2016). In SSA, infectious
agents are important causes of lymphoma. A recent study
reported that ~19.7% of NHL cases in SSA are attributable
to infectious agents, with 12.7% of the cases related to
human immunodeficiency virus (HIV) alone (Parkin ef al.,
2019).

Non-Hodgkin lymphoma is aetiologically associated with
Epstein—Barr virus (EBV) (Vockerodt et al, 2015), human
gammaherpesvirus 8 (Cesarman et al, 1995), helicobacter
pylori (Zucca et al., 2014), human T-lymphotrophic virus 1
(Cook et al., 2017), and malaria (Thorley-Lawson et al.,
2016), and epidemiologically associated with HIV (Grulich
et al., 2007; Shiels & Engels, 2012; Carbone et al., 2014;
Schonfeld et al., 2016), even when controlled by antiretrovi-
rals (Cesarman, 2013), and hepatitis C virus (Morton et al.,
2014; Miranda-Filho et al., 2019). Other environmental,
demographic, ethnic and lifestyle factors are likely to play an
important role as well (Morton et al., 2014). Identification of
NHL subtype is crucial for specific therapy (Naresh et al.,
2011; Gopal et al, 2012). In SSA, resources for diagnostic
services and cancer care are limited, resulting in a high fre-
quency of unclassified lymphoma and in poor clinical out-
come (Gopal et al., 2012; Mwamba et al., 2012; Gopal et al.,

20165 Perry et al., 2016b; Milligan et al., 2018). The National
Comprehensive  Cancer Network (NCCN) developed
resource-stratified guidelines on B cell lymphoma (Zelenetz
et al., 2019).

To date, data on quality of diagnostics have been pub-
lished on hospital series only (e.g. Bateganya et al, 2011;
Naresh et al., 2011; Wiggill et al, 2011; Gopal et al., 2016;
Milligan et al., 2018; Painschab et al., 2019). The aim of the
present study was to assess NHL subtype distribution and
diagnostic services in a population-based cohort by collabo-
rating with the African Cancer Registry Network (AFCRN).
Data from registries in 10 countries were accessed for a ret-
rospective analysis. Hence, the present study will help to pro-
vide a more complete picture of lymphoma diagnostics in
SSA and contribute to improved diagnostic accuracy and
patient management.

Patients and methods

Eleven population-based cancer registries (PBCRs) in 10
countries were selected as study centres, covering a popula-
tion of ~21.5 million (Fig 1) (Parkin & Liu, 2019). These
registries co-operate with oncological facilities, including hos-
pitals and medical practices, in their respective registry areas
from both the public and the private sector, and register all
patients diagnosed with cancer in databases.

We included patients with NHL aged 15-99 years with
International Classification of Diseases (ICD)-10 codes C82-
C86 and C96 (April et al, 2013) (Table S1) diagnosed
between 2012 and 2013, extending the time period for some

210 © 2020 The Authors. British Journal of Haematology published by British Society for Haematology
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registries due to lack of patients. In total, 1068 patients were
available in the registry databases. We assessed prevalence of
adequate care from medical records among a random sample
that could be assessed within feasible time and efforts in the
given setting. We intended to draw conclusions for an SSA
cohort, but not for individual registries. Therefore, no power
was calculated for individual registries. A minimal sample
size of 404 patients produces a two-sided 95% confidence
interval with a width equal to 0.1 when the sample propor-
tion of patients with adequate care is 0.500, which is the
most conservative assumption. We assumed a drop-out rate
of 33% and therefore aimed for 600 patients as our random
sample. Thus, of 1068 patients available in registries, 599
patients (56.1%) were selected at random. In Brazzaville,
Cotonou and Mozambique, all patients registered were
included due to limited number of registered patients
(Table T and Fig 2).

The AFCRN registry staff continuously retrieves informa-
tion from hospital records and pathology reports (Am
Finesse et al., 2019). Data on sex and age, diagnosis and
diagnostic modality are collected and coded according to
current International Classification of Diseases for Oncology
(ICD-0) standards (April et al., 2013). To update the PBCR
routine data, clinical records were re-evaluated. We consid-
ered registry data to be correct, unless the medical record
gave differing information. Morphology was assessed from
pathology reports, and, in the absence of definitive patholog-
ical diagnoses, those noted in clinical records were used.

A total of 41 diagnoses were reported according to Work-
ing Formulation classification (Rosenberg, 1982). For sum-
mary purposes, 11 diagnoses of ‘(diffuse) small cell NHL
were converted to ‘low-grade NHL, unknown cellular lineage,

NHL diagnostics in adults in Sub-Saharan Africa

not otherwise specified (NOS)’ (ICD-O code 9591); and 23
diagnoses of ‘(diffuse) large cell NHL were converted to
‘high-grade NHL, unknown cellular lineage, NOS’* (ICD-O
code 9591). The remaining seven Working Formulation diag-
noses were defined as NHL, NOS (unclassified NHL, ICD-O
code 9591). Eight other patients pathologically diagnosed as
low-grade NHL (three) and high-grade NHL (five) without
any further classification were assigned to ICD-O code 9591,
low-grade and high-grade, respectively. The diagnostic
modality provided by registries, that is, histology, cytology,
or clinical diagnosis without any specimen analysis, was
amended if additional information on fine needle aspiration
cytology (FNAC) or histological confirmation was found.

Furthermore, we traced data not available in PBCR data-
bases: B symptoms, Eastern Cooperative Oncology Group
Performance Status (ECOG PS), stage, HIV status and infor-
mation on imaging. Stage was assessed in line with Lugano
and Binet classification (Cheson et al., 2014; Hallek, 2017).
When stage had not been assigned in records, it was consid-
ered less advanced if no suggestion of disseminated nodal or
extranodal involvement was found. When uncertain about
primary or secondary extranodal lymphoma in advanced
stages, we considered disease to be primary nodal rather than
primary extranodal. Patients were considered to have ‘traced
clinical information’ if information beyond the basic PBCR
data was obtained from hospital and pathology records:
Stage, B symptoms, ECOG PS, HIV status and imaging. For
patients not traced, no information beyond the basic PBCR
data was available.

For further analysis, patients were allocated to six groups:
subclassified high-grade B cell NHL, subclassified low-grade
B cell NHL, subclassified T cell NHL, otherwise subclassified

Population-based Patients in Population
cancer registry study (included) covered
Benin — Cotonou n= 8 (1) 678 874
Céte d'Ivoire — Abidjan  n =59 (43) 4402 949
Ethiopia— AddisAbaba n =86 (70) 3050000
Fig. 1. Map of Sub-Saharan Africa (Wikimedia Kenya— Eld_mef m=Rilar) gaa1nm
Commons, 2019). Countries and cities of par- Ken?la_ Pakeob n=60 ) 3138369
ticipating population-based cancer registries Mali - Bamako n=60 (53) 1810366
are highlighted; together with number of Mozambiise ~MEpUTS: .ii=25({24] 1225868
patients in random sample drawn, number of Nailbia —figtomewide. =80 (68) 2104900
patients included in the study and population Cango - Brazzaville n=42(39) 14,093
covered in each registry area. [Colour figure Uganda —Kampala fE=59,(55) 2010000
can be viewed at wileyonlinelibrary.com] Zimbabwe~Bulawayo: n:=60(23) 653000
© 2020 The Authors. British Journal of Haematology published by British Society for Haematology 21
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Table I. Population-based cancer registries (PBCR) and study population characteristics.

Population-based Patients

Patients registered in sample, n (% of patients Patients excluded, traced,

PBCR during years registered in PBCRs n (% of population-based ~ Total n (%
PBCR (years observed) observed, n during years observed) sample) cohort, n of total cohort)
Abidjan (2012-2013) 112 59 (52.7) 16 (27.1) 43 30 (69.8)
Addis Ababa (2012 and 2014) 103 86 (83.5) 16 (18.6) 70 33 (47.1)
Bamako (2012-2013) 61 60 (98.4) 7 (11.7) 53 20 (37.8)
Brazzaville (2011-2014) 4 42 (100) 3 (7.1) 39 6 (15.4)
Bulawayo (2012-2013) 198 60 (30.3) 7 (11.7) 53 36 (67.9)
Cotonou (2013-2014) 8 8 (100) 7 (87.5) 1 1 (100)
Eldoret (2012-2013) 68 60 (88.2) 3 (5.0) 57 21 (36.8)
Kampala (2012-2013) 94 59 (62.8) 4 (6.8) 55 40 (72.7)
Maputo (2014-2015) 25 25 (100) 1 (4.0) 24 17 (70.8)
Nairobi (2012-2013) 196 60 (30.6) 7 (11.7) 53 44 (83.0)
Namibia (2012-2013) 161 80 (49.7) 12 (15.0) 68 45 (66.2)
11 PBCRs (2011-2015) 1.068 599 (56.1) 83 (13.9) 516 293 (56.8)

N

NHL cases available
from 11 population-
based cancer registries
n=1068

1

-
Random selection of 8
to 86 NHL patients per
registry: population- ’
based sample Exclusions
L n=599 ) n=83 .
I Reasons for exclusion:
» Duplicates: n =19
- * ~ Other diagnosis: n =52
Total cohort Recurrence:n=7
n=516 Aged <15 years: n=5
- J/ N )
(" R
Patients with Patients with unclassified
subclassified NHL > lymphoma or NHL
n=217 n=299
N J

| |
3 ! —

\ 4 . 4 2

High-grade Low-grade T cell Otherwise sub- Unclassified Unclassified Unclassified
B cell NHL B cell NHL NHL classified NHL NHL, graded NHL, NOS lymphoma, NOS
n=121 n=64 n=15 n=17 n=42 n=165 n=92

Fig. 2. Flowchart of study population. Stratified by non-Hodgkin lymphoma groups. NHL, non-Hodgkin lymphoma; NOS, not otherwise speci-
fied.

NHL, unclassified and graded NHL, and unclassified NHL or quality of pathological diagnosis and completeness of clinical
lymphoma, not graded (Table II). diagnostic criteria. We revised availability of NHL subclas-

According to NCCN guidelines harmonised for SSA (Zele- sification, information on grade for unclassified NHL
netz et al., 2019), we established an evaluation scheme for and diagnostic modality. We were unable to evaluate
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Table II. Proportions of morphological subtypes within the non-
Hodgkin lymphoma groups.

1ICD-O
morphology  Patients,
Lymphoma classification codes n (%)
All subclassified NHL 217 (42.1)1
Subclassified high-grade B cell NHL 121 (55.8)*
Diffuse large B cell 9680, 9684 106 (48.8)*
Burkitt 9687 13 (6.0)*
Precursor lymphoblastic B cell 9728 1 (0.5)*
Plasmablastic 9735 1 (0.5)*
Subclassified low-grade B cell NHL 64 (29.5)*
CLL/SLL 9823, 9670 40 (18.4)
Follicular 9690, 9695, 12 (5.5)*
9698
Marginal zone 9710, 9689, 7 (3.2)*
9699
Mantle cell 9673 3 (1.4)*
Lymphoplasmacytic 9671 2 (0.9)%
Subclassified T cell NHL 15 (6.9)*
Anaplastic large T/Null cell 9714 5 (2.3)*
Mature T cell, NOS 9702 3 (1.4)*
Mycosis fungoides 9700 3 (1.4)*
Angioimmunoblastic T cell 9705 1(0.5)*
Precursor T cell lymphoblastic 9729 1 (0.5)*
Natural killer/T cell 9719 1(0.5)*
Sézary syndrome 9701 1 (0.5)*
Otherwise subclassified NHL 17 (7.8)*
Composite Hodgkin and 9596 8 (3.7)*
non-Hodgkin lymphoma
Precursor cell lymphoblastic, 9727 8 (3.7)%
unknown cellular lineage
Disseminated Langerhans 9754 1(0.5)*
cell histiocytosis
All unclassified lymphoma 299 (57.9)F
Unclassified, graded NHL 42 (8.1)1
High-grade B cell, NOS 9591 4 (0.8)F
Low-grade B cell, NOS 9591 2 (0.4)F
High-grade, unknown cellular 9591 24 (4.7)F
lineage, NOS
Low-grade, unknown cellular 9591 12 (2.3)F
lineage, NOS
Unclassified NHL or lymphoma, 257 (48.6)1
not graded
Unclassified NHL, NOS 9591 165 (32.0)1
Unclassified NHL or HL, NOS 9590 92 (17.8)F
Total cohort 516 (100)+

CLL/SLL, chronic lymphocytic leukaemia/small lymphocytic lym-
phoma; HL, Hodgkin lymphoma; ICD-O, International Classification
of Diseases for Oncology; NHL, non-Hodgkin lymphoma; NOS, not
otherwise specified.

*Percentage of all subclassified NHL.

TPercentage of total cohort.

immunohistochemistry (IHC) diagnostics or cytogenetics due
to lack of consistent data. Furthermore, we revised availabil-
ity of Stage, B symptoms, ECOG PS, HIV status and
any imaging. Biochemical evaluation such as lactate

NHL diagnostics in adults in Sub-Saharan Africa

dehydrogenase, full blood count, comprehensive metabolic
panel and International Prognostic Index were not consis-
tently available either.

We adjusted the proportion of the age-groups within our
younger cohort to that of the Surveillance, Epidemiology and
End Results (SEER) cohort 1975-2016 (Howlader et al.,
2019) (age-standardisation) to compare the lymphoma sub-
type distribution irrespective of the age-effect with the SEER
cohort. For statistical analysis, we used the Statistical Package
for the Social Sciences (SPSS®), version 25 (SPSS Inc., IBM
Corp., Armonk, NY, USA).

Use of secondary data and ethical approval was granted in
accordance with each registry’s regulations and by Martin-
Luther-University Halle-Wittenberg. The study protocol is in
line with the Declaration of Helsinki.

Results

A total of 516 patients from 11 registries ranging between
one patient (Cotonou) and 70 patients (Addis Ababa) were
included. Clinical and pathology records could be traced for
293 (56.8%). We were able to trace clinical records of 293
patients. Completeness of our data is shown in Fig S1. We
amended the most valid base of diagnosis for 51 patients.
For 36 patients with clinical or unknown base of diagnosis
only registered, we found cytological diagnosis for seven, and
histological diagnosis for 29. For 15 patients with cytological
diagnosis registered, we found histological diagnosis and
amended base of diagnosis accordingly. After reviewing clini-
cal and pathological records, we amended pathological diag-
nosis for 59 patients, and identified Working Formulation
diagnoses in 41 patients with unclassified NHL. Of these, 34
were assigned to either high- or low-grade NHL, the remain-
ing seven patients to unclassified NHL, NOS.

For 299 patients of the total cohort (57.9%) no subclassifi-
cation was identified. Among these, 207 (69.2%) were
unclassified NHL (ICD-O code 9591). For the other 92
(30.8%), diagnosis did not include distinction between NHL
and Hodgkin lymphoma [ICD-O code 9590 (Malignant lym-
phoma, NOS)]. For these, diagnosis of Hodgkin lymphoma
can thus not be ruled out, although this is far less likely than
NHL due to its relatively lower incidence in SSA (Bray et al.,
2018). Subclassification was identified for 217 patients of the
total cohort (42.1%). The diagnoses in the 516 patients were
confirmed histologically in 76.2%, with FNAC only in 17.3%
and clinically without specimen analysis in 6.5%. Histologi-
cally diagnosed cases were subclassified in 186 of 366
(50.8%), cytologically diagnosed cases in 31 of 83 (37.3%).
No clinically diagnosed cases were subclassified.

In Fig 3, quality of pathological diagnosis stratified by
PBCRs is shown. According to NCCN guidelines harmonised
for SSA, we defined diagnosis as most precise when NHL
subclassification was available. Reliability of subclassification
was considered better for histological confirmation than for
FNAC confirmation only. In the absence of subclassification,

© 2020 The Authors. British Journal of Haematology published by British Society for Haematology 213
and John Wiley & Sons Ltd. British Journal of Haematology, 2020, 190, 209-221

85US017 SUOWILLIOD BAIFeR1D) 3|qedlidde au Aq pausenob ke ssjoie YO ‘8sh o S3IN1 10y AReiqI 8UIIUO 8|1 UO (SUO R IPUOD-PUR-SLUBY /WD A3 | 1M Afe.q 1 BUI|UO//SUNY) SUORIPUOD PUe SWie | 8U3 88S *[£202/90/62] U0 Ariqiauliuo A8|Im ‘Bulupseg sustes Ag G/S9T UlA/TTTT OT/I0p/woo A3 im A%eiq 1 Bul|uo//:SdNY WOy papeojumoq ‘g ‘0202 ‘TyTZS9ET



N. C. S. Mezger et al.

Namibia (n = 68)
Nairobi (n =53)
Kampala (n =55)
Addis Ababa (n = 70)
Abidjan (n =43)

Brazzaville (n = 39)

Bulawayo (n = 53)
Eldoret (n =57)
Bamako (n =53)
Maputo (n = 24)

All 11 registries (n = 516)

0% 20% 40% 60% 80% 100%

M Subclassified NHL; histological confirmation

Subclassified NHL; FNAC confirmation

Unclassified NHL; graded; histological or FNAC confirmation
B Unclassified lymphoma or NHL; grade unknown; histological confirmation
! Unclassified lymphoma or NHL; grade unknown; no histological confirmation

Fig. 3. Quality of pathological diagnosis. Stratified by population-based cancer registries, in order of quality of pathological diagnosis. With
respect to non-Hodgkin lymphoma (NHL) subclassification, grade and diagnostic modality [according to National Comprehensive Cancer Net-
work guidelines harmonised for Sub-Saharan Africa (Zelenetz et al., 2019)]. Patients with morphologically ascertained diagnosis suitable for thera-
peutic decision-making (green and yellow): Patients with histopathological (dark green) or cytological (bright green) confirmation of subclassified
NHL. Patients with unclassified but graded NHL (yellow). Patients with morphologically ascertained diagnosis not suitable for therapeutic deci-
sion-making (red): Patients with histological confirmation of lymphoma and neither subclassification nor grade. Patients with inconclusive diag-
nosis (white): Patients without histological confirmation of lymphoma and neither subclassification nor grade. (Cotonou was excluded from the
figure due to small sample size, n = 1). FNAC, fine needle aspiration cytology. [Colour figure can be viewed at wileyonlinelibrary.com]

information on grade was deemed sufficient for basic therapy
decision-making. For unclassified lymphoma with grade
unavailable, histological confirmation of the disease was con-
sidered superior to other diagnostic modalities. In four reg-
istries, Namibia, Nairobi, Addis Ababa and Kampala, half or
more NHLs were subclassified (94.1%, 58.5%, 55.7% and
52.7%, respectively). Bamako, Bulawayo, Eldoret and Maputo
registries had the lowest proportion of NHLs subclassified
(20.8%, 20.8%, 14.0% and 8.3%, respectively). Of the 299
unclassified cases, 123 (41.1%) were lacking histological con-
firmation.

Among the 217 subclassified NHLs, 20 subtypes were
identified. We found a distribution of 55.8% high-grade B
cell, 29.5% low-grade B cell, 6.9% T cell and 7.8% otherwise
subclassified NHL. Diffuse large B cell lymphoma (DLBCL,
ICD-O code 9680 and 9684) was the most common subtype
(48.8%), followed by chronic lymphocytic leukaemia/small
lymphocytic lymphoma (CLL/SLL, ICD-O code 9823 and
9670, 18.4%) and Burkitt lymphoma (BL, ICD-O code 9687,
6.0%). Rare entities such as various T cell NHL, primary

central nervous system lymphoma (ICD-O code 9680), and
extranodal unclassified lymphoma (ICD-O code 9590) suspi-
cious of primary effusion lymphoma (ICD-O code 9678),
were observed.

A moderate correlation between HIV prevalence in PBCRs
and HIV-associated NHL was found (Table S2 and Fig S2).
The proportion of HIV-associated NHL ranged between
38.5% and 89.1% in PBCRs with high HIV prevalence. For
the remainder with lower prevalence, subtypes not associated
with HIV were predominant.

Patients with high-grade B cell NHL had a median age of
43 years, patients with low-grade B cell NHL and T cell
NHL were aged 52 and 56 years, respectively. When adjust-
ing age-group proportions of our cohort to that of SEER, we
found 41.4% DLBCL compared to SEER 27.8%, 25.4% for
CLL/SLL compared to SEER 24.2% and 3.8% for BL com-
pared to SEER 1.2% (Table S3).

Demographics, diagnostic modality and clinical presenta-
tion are shown in Table III. We found 88 of 473 NHLs to be
primary extranodal lymphomas (18.6%) (Table S4).
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Table III. Demographics, diagnostic modality and clinical presentation.

NHL diagnostics in adults in Sub-Saharan Africa

High-grade B cell NHL Low-grade B cell NHL T cell NHL All other lymphoma Total cohort

Sex, n (%)

Female 52 (41.6) 22 (33.3) 7 (46.7) 143 (46.1) 224 (43.4)

Male 73 (58.4) 44 (66.7) 8 (53.3) 167 (53.9) 292 (56.6)
Age, years

Median (range) 1 (%) 43 (15-93) 52 (17-83) 56 (23-87) 42 (15-93) 45 (15-93)
15-39 50 (40.0) 15 (22.7) 4 (26.7) 133 (42.9) 202 (39.1)
40-59 56 (44.8) 24 (36.4) 5(33.3) 119 (38.4) 204 (39.5)

>60 19 (15.2) 27 (40.9) 6 (40.0) 58 (18.7) 110 (22.3)
Diagnostic modality, n (%)

Histology 115 (92.7) 45 (73.8) 15 (100.0) 191 (68.2) 366 (76.2)

FNAC 9 (7.3) 16 (26.2) 0 58 (20.7) 83 (17.3)

Clinical 0 0 31 (11.1) 31 (6.5)

Unknown 1 5 0 30 36
Primary site involved, n (%)

Nodal 97 (79.5) 36 (72.0) 8 (57.1) 244 (85.0) 385 (81.4)

Extranodal 25 (20.5) 14 (28.0) 6 (42.9) 43 (15.0) 88 (18.6)

Unknown 3 16 1 23 43
B symptoms*, n (%)

No 9 (26.5) 2 (22.2) 2 (50.0) 6 (13.3) 19 (20.7)

Yes 25 (73.5) 7 (77.8) 2 (50.0) 39 (86.7) 73 (79.3)

Unknown 91 57 11 265 424
ECOG PS Score*, n (%)

0orl 22 (40.7) 11 (64.7) 1(33.3) 17 (29.3) 51 (38.6)

>2 32 (59.3) 6 (35.3) 2 (66.7) 41 (70.7) 81 (61.4)

Unknown 59 49 12 252 384
Stage*, n (%)

Early 22 (33.3) 4 (18.2) 3 (42.9) 19 (22.9) 48 (27.0)

Advanced 44 (66.7) 18 (81.8) 4 (57.1) 64 (77.1) 130 (73.0)

Unknown 59 44 8 227 338
HIV*, 1 (%)

Negative 17 (29.8) 10 (76.9) 2 (66.7) 28 (34.6) 57 (37.0)

Positive 40 (70.2) 3 (23.1) 1 (33.3) 53 (65.4) 97 (63.0)

Unknown 68 53 12 229 362
Imaging*, n (%)

CT/MRI/bone scan 17 (17.2) 4(9.3) 2 (22.2) 13 (9.2) 36 (12.3)

X-ray and/or US 32 (32.3) 8 (18.6) 2(22.2) 41 (28.9) 83 (28.3)

None 50 (50.5) 31 (72.1) 5 (55.6) 88 (62.0) 174 (59.4)

Unknown 26 23 6 168 223

CT, computed tomography; ECOG PS, Eastern Cooperative Oncology Group Performance Status; FNAC, fine needle aspiration cytology; HIV,
human immunodeficiency virus; MRI, magnetic resonance imaging; NHL, non-Hodgkin lymphoma; US, ultrasonography.

Stratified by high-grade B cell NHL [n = 125, including high-grade B cell NHL, not otherwise specified (n = 4)], low-grade B cell NHL [n = 66,
including low-grade B cell NHL, not otherwise specified (n = 2)], T cell NHL (n = 15) and all other lymphoma (n = 310). Lugano Stage I, II,
Binet Stage A and B were considered early disease, Lugano Stage III, IV and Binet Stage C advanced disease. We did not include patients with

unknown clinical information in calculating percentage rates.
*Information for traced patients (n = 293) available only.

For 293 patients with clinical records traced, information
on ECOG PS, B symptoms, Stage and HIV testing were avail-
able for 45.1%, 31.4%, 60.8%, and 52.6%, respectively.
ECOG PS of >2 was documented in 61.4%, and 79.3% pre-
sented with B symptoms. In all, 73.0% were diagnosed with
advanced Stage III or IV. HIV infection was documented for
63.0%. Imaging was done for 40.6%.

In Fig 4, quality of clinical diagnosis stratified by PBCRs
is shown. According to NCCN guidelines harmonised for

SSA, five clinical criteria are, among others, necessary for
NHL diagnosis: ECOG PS, information on B symptoms,
Stage, HIV status and any imaging done (Zelenetz et al.,
2019). Only 6.1% fulfilled all five criteria. On average 2.3
clinical criteria were available. Clinical diagnostics were most
comprehensive in Kampala, with 9.1% meeting all five clini-
cal criteria and on average 3.5 clinical criteria available. In
Eldoret, Addis Ababa and Nairobi registries, clinical criteria
were particularly lacking, with 1.7, 1.6 and 0.8 available on
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Namibia (n = 68)
Nairobi (n=53)
Kampala (n =55)
Addis Ababa (n = 70)
Abidjan (n=43)
Brazzaville (n = 39)
Bulawayo (n =53)
Eldoret (n =57)
Bamako (n =53)
Maputo (n = 24)

| |
| |
All 11 registries (n = 516) —
| |
0% 20%
B All clinical criteria met
" 3to 4 criteria met
1 or 2 criteria met

B No criteria met
[ patients not traced

Fig. 4. Completeness of clinical diagnostic criteria. Stratified by population-based cancer registries, in order of Figure 3. With respect to informa-
tion on Eastern Cooperative Oncology Group Performance Status, B symptoms, human immunodeficiency virus status, stage and any imaging
[according to National Comprehensive Cancer Network guidelines harmonised for Sub-Saharan Africa (Zelenetz et al., 2019)]. This information
was only available for patients traced. (Cotonou was excluded from the figure due to small sample size, n = 1). [Colour figure can be viewed at

wileyonlinelibrary.com]

average, respectively. Of the total cohort, 51.2% met two or
fewer criteria only.

Discussion

Unclassified lymphoma cases and diagnostic modality

The NCCN has recognised the need to guide SSA physicians
in resource-constrained settings and has published har-
monised guidelines on a variety of B cell lymphomas (Zele-
netz et al., 2019). For the wide range of NHL entities, a
broad spectrum of subtype-specific therapeutic algorithms
has been designed. This requires NHL subclassification, as
there are no recommendations on treatment of unclassified
lymphoma. In this regard, the high proportion of 57.9% of
unclassified lymphoma is striking. Distribution of unclassi-
fied lymphoma differed strongly among registries, ranging
between Maputo (91.7%) and Namibia (5.9%). The varying
quality of pathological diagnosis indicates that NHL diagnos-
tic routine does not yet reach minimum standards for many
patients. It is notable that for one in six patients, FNAC, and
for one in 15 patients, clinical information only was the basis
of the NHL diagnosis. Half of patients with NHL with

histological confirmation had no subtype available, for
patients with FNAC confirmation, the proportion was even
higher (64.7%). The wide-spread use of FNAC in SSA has
also been reported by others (Naresh et al, 2011; Lemos
et al., 2018). FNAC is cheaper than core needle biopsy and
much easier than surgical resection. However, as many inves-
tigators state, including the NCCN SSA guidelines, cytologi-
cal diagnosis, let alone clinical presentation only, is deemed
insufficient for NHL diagnosis except for CLL (Naresh et al.,
2011; Wilkins, 2011; Lemos et al., 2018; Zelenetz et al.,
2019).

Biopsy material is mandatory for almost all kinds of
pathological evaluation. Due to high cost and demanding
infrastructure, IHC has yet to be facilitated in most SSA
countries. Molecular genetics are practically unavailable.
Consequentially, pathologists mostly rely on haematoxylin
and eosin stains (Lemos et al., 2018).

Hospital-based studies have reported much lower rates of
unclassified lymphoma (13-14%) (Bateganya et al, 2011;
Milligan et al., 2018). The severe lack of proper characterisa-
tion of lymphoma in our present cohort may be explained
by lack of pathological infrastructure (Cainelli et al., 2010;
Wiggill et al., 2013). Scarcity of trained personnel, especially
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pathologists, is another major issue in SSA (Benediktsson
et al., 2007; Adesina et al., 2013). In the Republic of Congo,
for example, there is one pathologist available for the entire
country with >4 million inhabitants (Jean-Félix Péko, 2019).
The importance of correct classification of NHL remains an
unmet need in SSA (Naresh et al., 2011). Development and
consistent implementation of resource-conserving guidelines
on basic diagnostic procedures should be considered. The
recent updates of the harmonised NCCN guidelines may lead
to diligent and feasible subclassification algorithms for NHL
in resource-constrained health systems. Hence, subtype-di-
rected treatment could be enabled for a higher proportion of
NHL. With limited resources, Malawian pathologists, for
example, have reached concordance rates with American
diagnoses of >90%, relying on basic cytology and histology
services, a small THC panel of nine antibodies and a
telepathology conference (Montgomery et al., 2016).

Subtypes of non-Hodgkin lymphoma

The relatively high percentage of high-grade B cell NHL
(55.8%) observed in our present study confirms other studies
from SSA (Naresh et al., 2011; Wiggill et al., 2011; Wiggill
et al., 2013; Patel et al., 2015; Montgomery et al., 2016; Perry
et al, 2016a; Milligan et al., 2018). DLBCL (ICD-O code
9680 and 9684), BL (ICD-O code 9687), plasmablastic lym-
phoma (ICD-O code 9735), primary central nervous system
lymphoma (ICD-O code 9680), and unclassified extranodal
lymphoma suspicious of primary effusion lymphoma (ICD-O
code 9678) were observed. All of these aggressive subtypes
mentioned are associated with HIV (Re et al., 2019), partly
explaining their high proportion in our present study. How-
ever, in other parts of the resource-constrained world with
much lower HIV prevalence than SSA, high-grade B cell
NHLs are also known to be frequent. High-grade B cell NHL
incidence is lower in the multicentric, population-based
SEER study (31.3%) (Howlader et al., 2019). This indicates
that besides higher burden of further infectious diseases such
as EBV (Crawford et al., 2014), environmental and other fac-
tors such as demographics may play a role as well (Perry
et al., 2016a).

However, we could show that when age-adjusting our pre-
sent cohort to the SEER cohort (Howlader et al., 2019), pro-
portions of DLBCL and BL remained lower in the SEER
cohort (DLBCL adjusted: 41.4%, SEER: 27.8%; BL adjusted:
3.8%, SEER: 1.2%, respectively). HIV prevalence varied
across the 11 participating PBCRs. Nairobi, Abidjan, Kam-
pala, Namibia, Bulawayo and Maputo had high HIV preva-
lence (4.9-16.9%); whereas prevalence for the remaining
PBCRs was much lower (1.7-4.1%) (National AIDS and STI
Control Programme (NASCOP), 2012; United Nations Joint
Programme on HIV/AIDS (UNAIDS), 2018; The Demo-
graphic and Health Surveys (DHS) Program, 2019). This
affects proportions of HIV-associated lymphoma (89.1% in
Namibia, 64.5% in Nairobi, 51.7% in Kampala versus 25.6%

NHL diagnostics in adults in Sub-Saharan Africa

in Addis Ababa and 27.3% in Bamako). When testing for
heterogeneity, Fig S2 shows that HIV prevalence in registries
did moderately correlate with the respective proportion of
HIV-associated NHL. There are numerous reasons that may
increase or decrease the ratio of HIV-associated NHL in
respective registries with varying HIV prevalence, including
availability and reliability of detailed diagnosis, stigma of
HIV-infected patients and quality of service for HIV patients.

The low frequency for CLL/SLL is consistent with other
studies on NHL subtype distribution in SSA (Wiggill et al,
2011; Perry et al., 2016a) When age-adjusting to the SEER
cohort, however, the proportion of CLL/SLL approximated
the SEER proportion (CLL/SLL adjusted: 25.4%, SEER:
24.2%). Patients diagnosed with high-grade B cell NHL were
diagnosed at a young age (median 43 years) compared to
low-grade B cell NHL and T cell NHL patients (median age
52 and 56 years, respectively). The high burden of young
patients diagnosed with aggressive NHL represents a socioe-
conomic threat and efficient treatment could reduce impact
on SSA economies. Prospective, hospital-based studies in
HIV-prevalent settings have shown that treatment for NHL
can be safe, effective and feasible. The 1-year overall survival,
regardless of NHL subtype, in Botswana was 53.7%. For
DLBCL in Malawi, the 2-year progression-free survival was
34% (Milligan et al., 2018; Painschab et al., 2019).”

Clinical presentation

Patients with NHL in SSA present late, with nearly three-
quarters diagnosed at advanced stage, almost two-thirds scor-
ing an ECOG PS of >2, and four out of five suffering from B
symptoms in our present cohort. Results are comparable to
another retrospective, hospital-based study from the Uganda
Cancer Institute (Bateganya et al., 2011). The issue of late
disease recognition due to lack of diagnostic resources, mis-
diagnosis (Buyego et al, 2017), poor referral mechanisms,
financial woes, low awareness and poverty may add to late
presentation in the SSA tertiary hospital setting (Mwamba
et al., 2012). Even in Botswana, a middle-income country,
duration between initial NHL symptoms and eventual diag-
nosis of NHL was 280 days on average (Milligan et al,
2018). The proportion of primary extranodal disease was
18.6% in our present cohort. Even after carefully reviewing
clinical records, our present data on extranodal organ mani-
festation of NHL may be confounded by primary nodal NHL
infiltrating extranodal organs. Patients with extranodal lym-
phoma were possibly not diagnosed due to lack of compre-
hensive imaging such as computed tomography, let alone
positron emission tomography, and absence of imaging in
59.4% of traced patients. However, in case of doubt, we
assigned NHL as primary nodal rather than extranodal dis-
ease. Moreover, lack of imaging may also lead to under-
staged NHL within our present cohort, for which more
sophisticated staging would have revealed even more
advanced disease stages. A review has reported classification
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of primary extranodal lymphoma to be inconsistent on a glo-
bal scale (Vannata & Zucca, 2015), which may impede com-
parability with other studies in SSA. Mostly, these studies
have reported higher proportions of extranodal disease; how-
ever, they did not specify whether extranodal disease was pri-
mary or secondary (Mwamba et al., 2012).

In the absence of imaging procedures like ultrasonogra-
phy, X-ray, and even less available higher-cost imaging pro-
cedures, thorough physical examination is essential. We
found a high proportion of traced patients that lacked imag-
ing and staging (59.4%, and 39.2%). Furthermore, lack of
HIV testing in 139 patients (47.4% of 293) has to be noted.
Due to these shortfalls, a median of only 2.3 of the five base-
line non-pathological diagnostic criteria recommended by the
harmonised NCCN guidelines were available. Stage, HIV sta-
tus, and ECOG PS are key determinants for treatment.
Improving completeness of patient examination could
enhance personalised therapy decision-making and outcome.

Strengths and limitations of our study

The present study has several strengths. First, our initial total
population-based cohort (n = 599) comprised 56.1% of all
1068 patients with NHL registered in the 11 PBCRs during
the period of randomisation, of which we traced the clinical
records of 293 patients. Second, the geographical variety of
countries allows for an overview of patients with NHL with
different ethnicities living in different socioeconomic settings,
with both high and low HIV and malaria prevalence. Third,
the patients were a random sample of all adult NHL cases,
from both public and private institutions, treated or
untreated, and we considered all bases of diagnosis, whether
made histologically or solely clinically. The present study is,
in fact, the first population-based overview of clinical presen-
tation and diagnostics of patients with NHL in real-world
SSA.

The present study also has several limitations. First, popu-
lation-based cancer registries are limited by data quality (Par-
kin et al., 2018). For example, 52 patients (8.7%) that were
registered as NHL in the PBCR databases did not actually
have a NHL diagnosis in their clinical records. For patients
with traced clinical records (56.8%), we could amend these
shortfalls and exclude such patients. Second, all of the PBCRs
with the exception of Namibia cover urban populations and
do not reflect experience in rural areas (Crocker-Buque &
Pollock, 2015), but they provide the broadest image available
of NHL patients’ reality across the 10 countries participating.
Third, we expect misclassified lymphoma in our present
cohort. Deviations between diagnosis of general pathologists
and expert haemato-pathologists are common in SSA, but
occur also in high-income settings (Clarke et al., 2004;
LaCasce et al., 2008; Chang et al., 2014; Herrera et al., 2014),
including assignment to wrong cellular lineage (Armitage,
2013; Herrera et al, 2014; Lage et al, 2015) or even con-
founding benign and malignant disease (Wilkins, 2011; Ayers

et al., 2012; Masamba et al., 2016; Buyego et al., 2017). Two
expert re-evaluations of lymphoma tissue in SSA have
described diagnostic accuracy of 75% and 78%, respectively,
reporting on poor tissue quality and frequent misdiagnoses
(Naresh et al., 2011; Ogwang et al., 2011). Fourth, results on
subtypes reported in our present study are hampered by dif-
ferent classification systems as outdated as the Working For-
mulation. We consider subtype distribution within our
present cohort reliable nonetheless because we only consid-
ered outdated lymphoma subclassifications that allowed for
obvious conversion to the current classification system. Fifth,
a major issue to data analysis represented the rate of clinical
records traced, 56.8%. We believe that clinical records were
either, missing at random because of handwritten records,
misspelling of names and inconsistent archive quality, or
missing when records were not initiated in patients without
clinical therapy. Even when clinical records could be assessed,
we found a high proportion of missing data. However, this
seems to be a general problem in the SSA setting as in a sin-
gle-centred retrospective study and even in another multicen-
tre prospective study, Stage was missing for 40% and 28% of
patients, respectively (Bateganya et al., 2011; Milligan et al.,
2018).

Conclusion

Our present pilot study describes NHL subtype distribution
and diagnostic service received for patients on a population-
level. As both pathological, as well as clinical diagnostics, are
incomplete in most patients, thorough implementation of
the NCCN guidelines harmonised for SSA remains challeng-
ing in many countries. Development of diagnostic algorithms
emphasising feasibility in resource-constrained settings,
improvement of laboratory infrastructure (especially THC),
and training of pathology and oncology workforce is
required for more accurate diagnosis. Only then can sensible
decision-making on guideline-adherent treatment be imple-
mented for patients with NHL in SSA. The effect of such
measures in real-world SSA should be monitored applying
population-based research.
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Fig S1. Completeness of data. All areas relative to black
rectangle (NHL patients registered, n = 1068). Red: patholog-
ical (cytological or histological) confirmation of NHL only;
yellow: any clinical data on HIV, stage, ECOG PS B symp-
toms or imaging only; orange: both pathological confirmation

NHL diagnostics in adults in Sub-Saharan Africa

of NHL and any clinical data present. For patients not traced
(n = 223), only registry data on demographics and patholog-
ical diagnosis were available. For these, no data on clinical
information on stage, HIV status etc. were available.
ECOG PS, Eastern Cooperative Oncology Group Perfor-
mance Status; NHL, non-Hodgkin lymphoma.

Fig S2. Correlation between HIV prevalence for PBCR
and HIV-associated NHL among subclassified NHL. Correla-
tion coefficient was r = 0,605 (p value = 0.064). HIV preva-
lence for 15-49 year old populations was extracted from
online data bases (National AIDS and STI Control Pro-
gramme (NASCOP), 2012; United Nations Joint Programme
on HIV/AIDS (UNAIDS), 2018; The Demographic and
Health Surveys (DHS) Program, 2019). PBCR, population-
based cancer registry; NHL, non-Hodgkin lymphoma.

Table S1. ICD-10 codes included in study for patient
selection (April et al, 2013).

Table S2. Proportion of HIV-associated non-Hodgkin
lymphoma among subclassified non-Hodgkin lymphoma.
Stratified by registry and HIV prevalence. HIV prevalence for
15-49 year old populations was extracted from online data
bases (National AIDS and STI Control Programme (NAS-
COP), 2012; United Nations Joint Programme on HIV/AIDS
(UNAIDS), 2018; The Demographic and Health Surveys
(DHS) Program, 2019).

Table S3. Age-adjustment of non-Hodgkin lymphoma
(NHL) subtypes found in our cohort to Surveillance, Epi-
demiology and End Results (SEER) cohort 1975-2016 (How-
lader et al, 2019). Age 15-19 in our cohort (n=27) and 0-19
in SEER cohort (n=14.312) were excluded for analysis. Sub-
sequently, unclassified NHL (International Classification of
Diseases for Oncology (ICD-O) morphology code 9591
(April et al, 2013)) and unclassified lymphoma or NHL
(9590) were excluded for our cohort (n=272) and for SEER
(n=11.752) when calculating proportions.

Table S4. Primary extranodal lymphoma. Stratified by
topographic categories (April et al, 2013) and lymphoma

types.
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Abstract

Background: Although non-Hodgkin lymphoma (NHL) is the 6th most common malignancy in Sub-Saharan Africa (SSA), little is known about
its management and outcome. Herein, we examined treatment patterns and survival among NHL patients.

Methods: \We obtained a random sample of adult patients diagnosed between 2011 and 2015 from 11 population-based cancer registries in
10 SSA countries. Descriptive statistics for lymphoma-directed therapy (LDT) and degree of concordance with National Comprehensive Cancer
Network (NCCN) guidelines were calculated, and survival rates were estimated.

Findings: Of 516 patients included in the study, sub-classification was available for 42.1% (121 high-grade and 64 low-grade B-cell lymphoma,
15 T-cell lymphoma and 17 otherwise sub-classified NHL), whilst the remaining 57.9% were unclassified. Any LDT was identified for 195 of all
patients (37.8%). NCCN guideline-recommended treatment was initiated in 21 patients. This corresponds to 4.1% of all 516 patients, and to
11.7% of 180 patients with sub-classified B-cell lymphoma and NCCN guidelines available. Deviations from guideline-recommended treatment
were initiated in another 49 (9.5% of 516, 272% of 180). By registry, the proportion of all patients receiving guideline-concordant LDT ranged
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from 30.8% in Namibia to 0% in Maputo and Bamako. Concordance with treatment recommendations was not assessable in 75.1% of patients
(records not traced (43.2%), traced but no sub-classification identified (27.8%), traced but no guidelines available (4.1%)). By registry, diagnostic
work-up was in part importantly limited, thus impeding guideline evaluation significantly. Overall 1-year survival was 61.2% (95%Cl 55.3%-
67.1%). Poor ECOG performance status, advanced stage, less than 5 cycles and absence of chemo (immuno-) therapy were associated with
unfavorable survival, while HIV status, age, and gender did not impact survival. In diffuse large B-cell lymphoma, initiation of guideline-concordant

treatment was associated with favorable survival.

Interpretation: This study shows that a majority of NHL patients in SSA are untreated or undertreated, resulting in unfavorable survival.
Investments in enhanced diagnostic services, provision of chemo(immuno-)therapy and supportive care will likely improve outcomes in the

region.

Implications for Practice

Although advances in care have tremendously improved non-Hodgkin lymphoma (NHL) outcomes, disparities in uptake of treatment still
confine survival across the globe. While NHL is a common disease in Sub-Saharan Africa, little is known about its 