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RESUMO 

 
Transplante renal e risco de câncer de cabeça e pescoço: revisão sistemática e meta-análise, 

Paulo Ricardo Saquete Martins Filho, Aracaju/SE, Brasil, 2013.  

 
Introdução: O transplante renal é considerado o tratamento de escolha para a doença renal 

terminal, porém um aumento do risco de câncer pós-transplante tem sido reconhecido como 

uma complicação da imunossupressão em longo prazo. Malignidades pós-transplante são uma 

importante causa de morbidade e mortalidade em recipientes renais. Foi realizada uma revisão 

sistemática e meta-análise para determinar o risco de câncer de cabeça e pescoço após 

transplante renal. 

 

Método: Uma busca sistemática foi realizada nas bases de dados PUBMED, EMBASE, 

SCOPUS e LILACS para identificar estudos de coorte que estimaram o risco de câncer de 

cabeça e pescoço após transplante renal. A avaliação da validade dos estudos selecionados foi 

realizada através da iniciativa STROBE e da Newcastle-Ottawa Scale (NOS) para estudos de 

coorte. Somente estudos com NOS ≥ 6 foram incluídos na meta-análise. Os riscos relativos 

(RR) combinados foram calculados através do método de Mantel-Haenszel ou de 

DerSimonian-Laird, a depender da presença de heterogeneidade estatística. Para detectar viés 

de publicação, foram utilizados o teste de Egger, a análise de Duval e Tweedie e análise de 

sensibilidade “leave-one-out”.  

 

Resultados: Um total de 9 estudos de coorte de alta qualidade foram incluídos na meta-

análise. O RR combinado do câncer de cabeça e pescoço após transplante renal foi de 8.2 (IC 

95%4.0-16.6, p<0.0001). Um significante aumento do risco de câncer foi observado no lábio 

(RR = 43.6, IC 95% 24.2-78.4, p<0.0001). O RR combinado para o câncer de cavidade 

oral/faringe e glândulas salivares foi 3.5 (IC 95% 2.5-5.0, p<0.0001) e 5.6 (IC 95% 1.3-24.0, 

p = 0.020), respectivamente. Não houve evidência de viés de publicação.  

 

Conclusão: Há um aumento no risco de câncer de cabeça e pescoço após transplante renal. A 

região de cabeça e pescoço deve ser examinada rotineiramente durante a vigilância pós-

transplante.  

 

Palavras-chave: transplante renal; neoplasmas; câncer de cabeça e pescoço; câncer de lábio; 

câncer oral; meta-análise.  

 

 

 

 

 

 

 



ABSTRACT 

  
Kidney transplantation and head and neck cancer risk: systematic review and meta-analysis 

Paulo Ricardo Saquete Martins Filho, Aracaju/SE, Brazil, 2013.  

 
Background: Kidney transplantation is considered the treatment of choice for end-stage 

kidney disease, but a wide-ranging excess risk of post-transplant malignancies has been 

recognized as a complication of long-term immunosuppression. De novo malignancies are 

important cause of morbidity and mortality in kidney recipients. We performed a systematic 

review and meta-analysis to determine the risk of head and neck cancer after kidney 

transplantation.  

 

Methods: A systematic search was performed in PUBMED, EMBASE, SCOPUS, and 

LILACS databases to identify cohort studies reporting on the risk of head and neck cancer in 

kidney recipients. The assessment of validity of selected studies was performed using the 

STROBE statement and the Newcastle-Ottawa Scale (NOS) for Cohort Studies. Only studies 

with NOS ≥ 6 were included in the meta-analysis. Pooled relative risks (RR) were calculated 

using the Mantel-Haenszel or DerSimonian-Laird method, depending on statistical 

heterogeneity. To detect publication bias, Egger‟s test, Duval and Tweedie‟s analysis, and 

“leave-one-out” sensitivity analysis were conducted. 

Results: A total of 9 high-quality cohort studies were included in the meta-analysis. The 

pooled RR of head and neck cancer after kidney transplantation was 8.2 (95% CI 4.0-16.6, 

p<0.0001). A significant excess risk of cancer was observed in the lip (RR = 43.6, 95% CI 

24.2-78.4, p<0.0001). The pooled RR of oral cavity/pharynx and salivary gland was 3.5 (95% 

CI 2.5-5.0, p<0.0001) and 5.6 (95% CI 1.3-24.0, p = 0.020), respectively. No evidence of 

publication bias was observed.  

 

Conclusion: There is an increased risk of head and neck cancer after kidney transplantation. 

The head and neck should be examined routinely during the post-transplant surveillance.  

 

Keywords: kidney transplantation; neoplasms; head and neck cancer; lip cancer; oral cancer; 

meta-analysis. 
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1Introdução 

 

Transplante renal é o tratamento de escolha para a maioria dos pacientes com doença 

renal terminal e está associado a uma sobrevida em um ano em mais de 90%.
1
De acordo com 

Matesanz et al.
2
, o transplante renal é o tipo mais comum de transplante de órgão sólido, 

sendo realizados 68.250 procedimentos por ano em todo o mundo, o que representa cerca de 

70% da carga global de transplantes. 

Para prevenir a rejeição do órgão transplantado, os pacientes devem ser mantidos em 

terapia imunossupressora por um longo período, incluindo o uso de drogas como a 

ciclosporina,azatioprina, tacrolimus emicofenolatomofetil. Embora a ação destas drogas seja 

complexa e ainda não completamente elucidada, tem sido verificado que esta terapia reduz a 

resposta imune dos pacientes transplantados e, portanto, aumenta sua susceptibilidade a 

infecções.
3
 

Além disso, tem sido observado que a incidência de tumores malignos em pacientes 

transplantados renais é maior do que na população em geral, contribuindo substancialmente 

para um aumento da morbidade e mortalidade destes pacientes.
4-6

Apesar da imunossupressão 

ser indicada como o principal fator relacionado ao aumento da incidência de câncer em 

pacientes transplantados
7
, variáveis como o gênero, a raça, a idade e fatores ambientais 

(tabagismo, etilismo e exposição crônica à radiação solar) parecem contribuir para o 

desenvolvimento dos tumores.
8
 

De acordo com vários registros, os tipos mais frequentes de malignidades pós-

transplante renal são o câncer de pele não-melanoma e os tumores relacionados a vírus, 

incluindo os linfomas Hodgkin e não-Hodgkin (infecção por EBV), sarcoma de Kaposi 

(infecção por HHV-8) e câncer de colo de útero, vulva, vagina, pênis e ânus (infecção por 

HPV). O aumento do risco de câncerna cavidade oral e no lábiotambém tem sido observado
7
, 

mas o risco global de câncer na região de cabeça e pescoço ainda não foi estimado. Na meta-

análise publicada em 2007
7
,com transplantados de órgãos sólidos e pacientes com HIV/AIDS, 

a qualidade dos estudos incluídos não foi analisada, fazendo-se necessária a realização de um 

novo estudo que avalie criteriosamente a qualidade da evidência. Desta forma, o objetivo 

deste estudo foi de determinar, através de uma revisão sistemática e meta-análise, o risco de 

câncer de cabeça e pescoço em transplantados renais.  

 

 



2 Método 

 

2.1 Desenho do Estudo 

 

Revisão sistemática com meta-análise conduzida segundo as recomendações das 

iniciativas PRISMA (PreferredReportingItems for SystematicReviewsand Meta-Analyses)
9
e 

MOOSE (Meta-AnalysisofObservationalStudies in Epidemiology).
10

 

 

2.2 Formulação da Pergunta 

 

A pergunta da pesquisa é o primeiro passo no desenvolvimento de uma revisão 

sistemática, devendo ser específica, de relevância clinica e formulada de modo sistemático. 

Uma pergunta que atenda a estes quesitos define os critérios de elegibilidade 

(inclusão/exclusão) do estudo, economiza tempo no processo de busca, mantém o foco no 

problema e facilita a avaliação crítica da informação.
11

 

Atualmente, tem sido recomendada uma estratégia para a elaboração da pergunta da 

pesquisa denominada PICO, a qual representa um acrônimo para População, Intervenção, 

Comparação e Outcome (desfecho). O “P” pode representar um único paciente, um grupo de 

pacientes com uma condição particular ou um problema de saúde. O “I” representa a 

intervenção de interesse. O “C” está relacionado à intervenção padrão, à intervenção mais 

utilizada ou a nenhuma intervenção. Por fim, o “O” refere-se ao desfecho clínico (resposta 

esperada). A estratégia PICO pode ser expandida para PICOTT, adicionando informações 

sobre o Tipo de questão abordada (terapêutica, diagnóstica, prognóstica e etiológica) e o 

melhor Tipo de estudo que deve ser analisado para responder a esta questão.
12

 

Embora a estratégia PICO seja melhor usada em questões terapêuticas e diagnósticas, 

ela pode ser adaptada para perguntas de prognóstico e etiologia. As questões prognósticas 

suportam evidências de como estimar o provável curso clínico dos pacientes ao longo do 

tempo e antecipar possíveis complicações da doença ou condição.
12 

Para questões 

prognósticas, recomenda-se a utilização de estudos de coorte, onde um conjunto de indivíduos 

que não apresentam o outcomede interesse é agrupado, com definição de potenciais fatores de 

risco, e observado durante um período de tempo.
13

 

 

Para a formulação da questão norteadora que orientou o presente estudo, utilizou-se o 

formato PICOTT com as descrições a seguir (Tabela 1).  



Tabela 1. Descrição da estratégia PICOTT para a formulação da pergunta. 
Acrônimo Definição Descrição 

P População Transplantados renais 

I Intervenção - 

C Comparação População em geral ou grupo de pacientes não-transplantados 

O Outcome Câncer de cabeça e pescoço 

T Tipo de questão Prognóstica 

T Tipo de estudo Coorte 

 

Desta forma, formulou-se a seguinte pergunta para a realização desta revisão 

sistemática: “Qual o risco de desenvolvimento do câncer de cabeça e pescoço em pacientes 

que se submetem a um transplante renal?” 

 

2.3 Critérios de Elegibilidade 

A formulação da pergunta da pesquisa com o uso dessa estratégia possibilita a fácil 

identificação dos descritores e a definição dos critérios de elegibilidade, bastando para isso 

uma descrição detalhada de cada componente. 

 

2.3.1Tipo de Estudo e População 

 Uma vez que a questão clínica desta revisão foi classificada como prognóstica, foram 

incluídos, de acordo com as recomendações de Shardtet al.
12

 e Haynes et al.
13

, estudos de 

coorte retrospectivos ou prospectivos que estimaram o risco de câncer de cabeça e pescoço 

após transplante renal.  

 Os estudos elegíveisincluíram pacientes que se submeteram a transplante de rim 

(combinado ou não), independente do tipo de doador, causa da doença renal terminal, idade 

no transplante, gênero, raça e regime de imunossupressão. Se mais de um estudo foi publicado 

com a mesma coorte e idênticos desfechos, o estudo contendo informações mais completas foi 

incluído para evitar sobreposição de populações.  

 

2.3.2Grupo de Comparação 

 Os estudos elegíveis deveriam utilizar um grupo de referência como a população em 

geral ou pacientes não-transplantados para estimar o risco do desfecho de interesse. 

 

2.3.3Definição do Desfecho e Medidas de Risco 

O câncer de cabeça e pescoço foi definido como qualquer malignidade envolvendo as 

regiões de lábio, cavidade oral e faringe (CID-10: C00-C14), as quais têm diversos fatores de 



risco em comum e comportamento biológico semelhante.
14

Cavidade oral e faringe foram 

combinadas em um único grupo e incluíram malignidades na língua (C01-C02), gengiva 

(C03), assoalho de boca (C04), palato (C05), outras  partes não-especificadas da boca (C06), 

glândulas salivares maiores (C07-C08), faringe (C09-C13) e anel de Waldeyer (C14.2). O 

câncer de lábio (C00) incluiu malignidades do lábio superior ou inferior e comissura. Quando 

disponível, foram analisados as sub-regiões da cavidade oral/faringe e lábio. Estudos com 

sobreposição de desfechos foram excluídos.  

 Os estudos elegíveis também deveriam estimar a relação entre o transplante renal e o 

risco de câncer de cabeça e pescoço em termos de risco relativo (RR), hazardratio(HR), 

diferença de risco (RD), taxa de incidência padronizada (SIR) ou oddsratio(OR). Foram 

excluídos os estudos que não relataram tais medidas de efeito ou que não forneceram dados 

suficientes para calculá-las.  

 

2.4Localização e Seleção dos Estudos 

Foram utilizadas como fontes de estudo primárias as bases de dados PUBMED, 

EMBASE, SCOPUS e LILACS (Tabela 2), até a data-limite de 31 de dezembro de 2012, sem 

restrição quanto à língua de publicação. A avaliação cuidadosa das referências de cada artigo 

localizado e o contato por correio eletrônico com alguns autores também foi outra forma de 

obtenção do material de pesquisa. De acordo com Greenhalgh et al.
15

, somente 30% dos 

trabalhos para uma revisão sistemática são obtidos em protocolos predefinidos (bases de 

dados), 51% são encontrados analisando-se as referências cruzadas e 24% são obtidos por 

contatos pessoais com pesquisadores. 

 

 

 

 

 

 

 

 



Tabela 2. Características das bases de dados utilizadas para o presente estudo.  

Nome Descrição Endereço URL 

 

 

 

PUBMED 

Base de dados da literatura internacional da área 

médica e biomédica, produzida pela NLM (National 

Library of Medicine, USA). O maior componente do 

PubMed é o MEDLINE, que contém referências 

bibliográficas e resumos de mais de 5.000 revistas 

publicadas nos Estados Unidos e em outros 70 países 

desde 1966.  

 

 

 

http://www.ncbi.nlm.nih.gov/pubmed 

 

EMBASE 

Base de dados eletrônica europeia da literatura 

internacional da área médica e biomédica, produzida 

pela Elsevier. Contém resumos de mais de 700 revistas 

publicadas em 70 países desde 1974.   

 

http://www.embase.com 

LILACS Literatura relativa às ciências da saúde, publicada nos 

países da América Latina e Caribe, a partir de 1982. 

 

http://www.bireme.br/php.index.php 

SCOPUS Maior fonte referencial de literatura técnica e científica 

revisada por pares. São mais de 46 milhões de 

registros, 70% com resumos. Inclui 19.500 títulos, 

vindos de mais de 5.000 editoras em todo o mundo. 

 

http://www.scopus.com 

 

 

2.4.1 Estratégias de Busca 

A validade dos resultados de uma revisão sistemática está intimamente ligada com o 

alcance da busca empreendida, ou seja, com o cuidado que se tem na elaboração da pergunta e 

criação das estratégias de busca. As estratégias de busca do presente estudo corresponderam a 

uma sintaxe dos componentes“P” e “O” da estratégia PICO(definidos pelo uso dos descritores 

em saúde), de filtros de busca para estudos de coorte e da utilização dos operadores booleanos 

“and” e “or”. Com o objetivo de maximizar a busca, o componente “O” foi generalizado, uma 

vez quealguns casos de câncer de cabeça e pescoço poderiam estar incluídos em estudos 

gerais sobre a incidência de malignidades em transplantados renais (Tabela 3).  

http://www.ncbi.nlm.nih.gov/pubmed
http://www.embase.com/
http://www.bireme.br/php.index.php
http://www.scopus.com/


Tabela 3. Componentes das estratégias de busca de acordo com as bases de dados selecionadas.  

 PUBMED EMBASE SCOPUS LILACS 

Descritores MeSH EMTREE - DeCS 

 

P 

kidney transplantation 

renal transplantation 

kidney grafting 

kidney transplantation 

 

kidney transplantation 

renal transplantation 

 

transplante de rim 

transplante de riñon 

kidneytransplantation 

 

O 

neoplasm 

neoplasia 

cancer 

tumor 

neoplasm cancer 

neoplas* 

tumor 

 

cancer 

neoplas$ 

 

 

 

Filtros de Busca 

prognosis[MeSH:noexp] OR 

diagnosed[title/abstract] OR 

cohort$[title/abstract] OR 

cohort effect[MeSH term] OR 

cohort studies[MeSH:noexp] OR 

predictor$[MeSH:noexp] OR 

death[title/abstract] OR 

“models, statistical”[MeSH term] € 

follow-up 

prognos*.tw 

ep.fs § 

 

cohort 

incidence 

follow-up stud* 

prospective stud* 

retrospective stud* 

 

incidencia 

mortalidade 

seguimentos 

prognos$ 

prospect$ 

 

€ Wilczynski, Haynes
16

; §Wilczynski, Haynes
17

. 

 

 



A formatação final das estratégias de busca é mostrada a seguir: 

 

PUBMED 

#1 kidney transplantation[MeSH term] 

#2 renal transplantation[MeSH term] 

#3 kidney grafting[MeSH term] 

#4 or/#1-3 

#5 neoplasm[MeSH term] 

#6 neoplasia[MeSH term] 

#7 cancer[MeSH term] 

#8 tumor[MeSH term] 

#9 or/#5-8 

#10 prognosis[MeSH:noexp] 

#11 diagnosed[title/abstract] 

#12 cohort$[title/abstract] 

#13 cohort effect[MeSH term] 

#14 cohort studies[MeSH:noexp] 

#15 predictor$[title/abstract] 

#16 death[title/abstract] 

#17 “models, statistical”[MeSH term] 

#18 or/#10-17 

#19 #4 and #9 and #18 

 

EMBASE 

#1 “kidney transplantation” 

#2 neoplasm 

#3 follow-up 

#4 prognos*.tw 

#5 ep.fs 

#6 or/3-5 

#7 #1 and #2 and #6 

 

SCOPUS 

("kidney transplantation" OR "renal transplantation") AND (cancer OR neoplas* OR tumor) AND 

(cohort OR incidence OR “follow-up stud*” OR prospective stud* OR retrospective stud*) 

LILACS 

(transplante de rim OR transplante de riñon OR kidney transplantation) AND (cancer OR 

neoplas$) AND (incidencia OR mortalidade OR seguimentos OR prognos$ OR prospect$) 

 

 



2.5Condução do Estudo 

 Dois revisores (PRSMF e SYK) rastrearam independentemente os resultados da busca 

e identificaram estudos potencialmente relevantes com base nos títulos e resumos (Apêndice 

A). Os estudos relevantes foram, então, lidos na íntegra e selecionados de acordo com os 

critérios de elegibilidade (Apêndice B). Discordâncias entre os dois revisores foram 

resolvidas por consenso ou por um terceiro revisor (LCFS). Para o gerenciamento das 

referências foi utilizado o software Mendeley Desktop
®
(version 1.10.1, London, 2008). 

 

2.6 Extração dos Dados(Apêndice C) 

 Os dados dos artigos que obedeceram aos critérios de elegibilidade foram extraídos 

independentemente por dois revisores (PRSMF e SYMK) usando um protocolo predefinido. 

Discordâncias entre os dois revisores também foram resolvidas por consenso ou por um 

terceiro revisor (LCFS).  

Foram extraídas informações relacionadas às características (1) basais das coortes; (2) 

dos pacientes com câncer de cabeça e pescoço; (3) do grupo de comparação; e (4) as 

estimativas de risco (RR, HR, RD, SIR ou OR), com os respectivos intervalos de confiança e 

ajustamentos. Nos estudos que não relataram tais medidas, as estimativas de risco foram 

calculadas dos dados primários quando disponíveis.  

 

2.7 Validade dos Estudos Selecionados 

 

2.7.1 Avaliação Crítica (Apêndice D) 

 A avaliação crítica dos estudos selecionados foi feita através da ferramenta STROBE 

(StrengtheningtheReportingofObservationalStudies in Epidemiology), a qual fornece um 

check-list de 22 itens desenvolvidos para garantir uma clara apresentação do que foi 

planejado, feito e encontrado em um estudo observacional.
18,19

Com o objetivo de quantificar a 

análise, foi fornecido 1 ponto para cada item do check-list.Se somente um mínimo de 

informação foi fornecido, meio ponto foiatribuído ao item. Uma vez que o STROBE não foi 

desenvolvido como uma ferramenta para avaliar a qualidade dos estudos observacionais 

publicados
20

, não foi concebido um score de qualidade final ao check-list.   

 

2.7.2 Qualidade dos Estudos (Apêndice E) 

 A qualidade dos estudos selecionados foi avaliada através da Newcastle-Ottawa Scale 

(NOS) para estudos de coorte.
21

 A NOS é uma escala validada que utiliza um sistema de 



pontuação por estrelas e analisa 3 componentes principais: (1) seleção das coortes; (2) 

comparabilidade entre as coortes; e (3) desfecho, cada um dividido em subcategorias. Para 

cada componente, um máximo de 4, 2 e 3 estrelas, respectivamente, pode ser obtido. Foi 

fornecida uma estrela para cada subcategoria se: 

 

(1) Seleção 

 O estudo foi uma coorte de base-populacional; 

 O grupo de comparação foi uma coorte concorrente; 

 As informações sobre transplantados renais foram obtidas de registros seguros; 

 Os autores confirmaram que o desfecho não estava presente antes do transplante. 

 

(2) Comparabilidade 

 As estimativas de risco foram ajustadas para diferenças na idade e gênero; 

 As estimativas foram ajustadas para qualquer fator adicional. 

 

(3) Desfecho 

 As malignidades foram avaliadas por recordlinkage, outros registros seguros ou 

histologicamente; 

 A média/mediana de follow-up foi ≥ 5anos; 

 Os pacientes tiveram follow-up completo ou a perda de follow-up insuficiente 

para introduzir viés (<10%).  

 

A escala fornece um máximo de 9estrelas e somente estudos com alta qualidade 

(NOS≥6) foram incluídos na meta-análise. A avaliação da validade dos estudos foi realizada 

independentemente por dois revisores (PRSMF e SYK). Qualquer discrepância foi discutida 

em conjunto ou resolvida por um terceiro revisor (LCFS).  

 

2.8 Síntese dos Dados e Análises 

 

2.8.1 Heterogeneidade Estatística 

 A heterogeneidade estatística refere-se à variabilidade nos resultados individuais dos 

estudos e é uma consequência das heterogeneidades clínica e metodológica.
22

 A 

heterogeneidade estatística foi investigada através do teste Q de Cochran e do índice I
2
 de 

Higgins e Thompson. Para o teste-Q, p<0.10 foi usado como indicação de variabilidade entre 



os estudos.
23

O índice I
2
 foi interpretado como a proporção aproximada de variação da 

estimativa de efeito devido à heterogeneidade. Valores maiores do que 50% foram 

consideradas medidas de alta heterogeneidade entre os estudos.
24

 

 

2.8.2 Medida de Efeito 

 Para que os estudos possam ser combinados na meta-análise, é necessária a escolha de 

uma medida de efeito. Os estudos de coorte incluídos nesta meta-análise utilizaram a taxa de 

incidência padronizada (SIR) com intervalos de confiança como uma medida de risco relativo 

(RR), a fim de determinar o aumento do risco de câncer em transplantados renais comparado 

à população em geral. Esta medida de efeito foi obtida através da divisão do número 

observado de malignidades pelo número esperado de casos na população em geral, ajustado 

para idade, gênero e ano de calendário. O número observado de casos de câncer cabeça e 

pescoço e o número esperado na população em geral foram extraídos de cada estudo ou 

calculados a partir da medida de efeito fornecida.  

 A medida de efeito desta meta-análise foi calculada através da utilização de dois tipos 

de modelos estatísticos, o modelo de efeitos fixos e o modelo de efeitos aleatórios. Um 

modelo de efeitos fixos foi utilizado na ausência de heterogeneidade estatística, assumindo 

que o efeito de interesse foi o mesmo em todos os estudos e que as diferenças observadas 

foram devidas apenas a erros aleatórios. Para o cálculo da medida de efeito dentro deste 

modelo, foi utilizado o método de Mantel-Haenszel (MH), o qual considera para efeito de 

cálculo as estimativas individuais e o peso de cada estudo dentro da meta-análise. Na presença 

de heterogeneidade estatística, a medida de efeito foi calculada através do método de 

DerSimonian-Laird, dentro de um modelo de efeitos aleatórios que considera a existência de 

variação nas estimativas de risco individuaise que as conecta através de uma distribuição de 

probabilidade considerada normal.
25

 

 Os resultados da meta-análise foram apresentados graficamente em um forestplot. Os 

quadrados plotados com uma linha horizontal representaram o risco relativo de cada estudo, 

com seus respectivos intervalos de confiança. O tamanho dos quadrados foi diretamente 

proporcional ao peso do estudo dentro da meta-análise. A medida de efeito combinada foi 

representada por um losango. Valores de “p” menores do que 0.05 (teste com duas caudas) 

foram considerados estatisticamente significantes.   

 

 

 



2.8.3 Viés de Publicação e Análise de Sensibilidade 

 A presença de viés de publicação foi explorada através da produção de um funnelplot 

da medida do efeito em relação à precisão (recíproco do erro padrão) dos estudos. Os maiores 

e mais precisos estudos estão representados na parte superior do gráfico, próximo à medida de 

efeito combinada, indicada pela linha ortogonal, enquanto os estudos menores e menos 

precisos estão espalhados em ambos os lados da linha. Se os estudos estiverem distribuídos 

simetricamente, não há evidência de viés de publicação. Na presença de viés, o funnelplot 

mostra-se assimétrico, com uma maior concentração de estudos em um lado da linha 

ortogonal.
26

 

 Uma vez que a interpretação do funnelplot é subjetiva, foi utilizado o teste de 

regressão linear de Egger na tentativa de identificar assimetria no gráfico
27

e o teste de Duval e 

Tweedie para detectar a presença de outlierspositivos.
28

A análise de sensibilidade foi 

conduzida removendo-se um estudo de cada vez da meta-análise, analisando a influência 

destes estudos sobre a medida de efeito combinada.
29

Na presença de viés de publicação, o 

teste de Duval e Tweedie foi usado para ajustar a medida de efeito. Todos os métodos 

estatísticos deste estudo foram realizados no software Comprehensive Meta-Analysis
®

 

(version 2·2·064, USA, 2011).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



APÊNDICE A 

 

Title and Abstract Screening Form 

For each citation, go through the following screening criteria. Citation must clearly satisfy all of the criteria 

below in order to be considered potentially relevant. Stop at the first “No” and classify the study as “Do not 

retrieve article”. Otherwise, classify it as “Retrieve article”. If it is unclear whether the article meets any one of 

the criteria below, the article will be considered eligible for retrieval and further review.  

 

 

 

 

 

 

 

 

 

 

 

 

1. Title.  

2. Authors.   

3. Journal.   4. Year of Publication. 

5. Database. PUBMED (   )  EMBASE (   ) SCOPUS (   ) LILACS (   )  

6. Abstract.                  Yes (   )   No (   ) 7. Language. 

8. Duplicate.                  Yes (   )   No (   ) 

9. Were the study participants living humans? 

(Exclude animal, in vitro studies) 

Yes (   )   No (   ) Unclear(   ) 

10. Paper refers to a cohort study? 

(Exclude clinical trials, reviews, case-control, cross-sectional, 

case series and single case reports) 

Yes (   )   No (   ) Unclear(   ) 

11. The study population includes kidney transplant 

recipients?     

Yes (   )   No (   ) Unclear (   ) 

12. Were diagnosed malignant neoplasms of lip, oral cavity or 

pharynx?     

Yes (   )   No (   ) Unclear (   ) 

13. Should this study be included in the next stage? 

(Answer YES if the items 9-12 were YES) 

Yes (   ) No (   ) 

Reviewer.   



APÊNDICE B 

 

Eligibility Criteria Form 

For each study selected, go through the following eligibility criteria. Studies must clearly satisfy all of the 

criteria below in order to be included in the review. Stop at the first “No” and exclude the study with the reason 

for exclusion.  

 

 

 

 

1. Study Design.  

1.1. Paper refers to a cohort study?        Yes (   )     No (   )     

1.2. Which type of cohort was studied?      Prospective (   )    Retrospective (   ) 

1.3. The study design meets the eligibility criteria?      Yes (   )     No (   )                                                                                        

 

Reason for exclusion: 

(   ) clinical trial                          (   ) cross-sectional study        (   ) comparative study    

(   ) review         (   ) case series                         (   ) unclear design    

(   ) case-control study                      (   ) single case report       (   ) other    

 

2. Population. 

2.1. The study population includes kidney transplant recipients?                                 Yes (   )     No (   )     

2.2. The study population meets the eligibility criteria?                                Yes (   )     No (   ) 

 

Reason for exclusion: 

(   ) particular age group                                  (   ) particular  immunosuppressive regimen  

(   ) particular type of donor                             (   ) combined data from several organ transplants 

(   ) particular primary cause of ESRD            (   ) overlapping populations 

(   ) particular race group                                 (   ) donor-related malignancies  

 

3. Outcome. 

3.1. Were diagnosed malignant neoplasms of lip, oral cavity or pharynx? Yes (   )     No (   )     

3.2. The outcome of interest meets the eligibility criteria?                    Yes (   )     No (   ) 

 

Reason for exclusion: 

(   ) did not report the outcome of interest 

(   ) non-specific data about the outcome of interest (overlapping outcome)                                   

 

4. Effect Measures. 

4.1. The study provides effect measures such as the relative risk, hazard ratio,  

risk difference, standardized incidence ratio or odds ratio, or provides sufficient 

data to calculate these measures?                  Yes (   )     No (   ) 

4.2. The effect measures meet the eligibility criteria?                         Yes (   )     No (   ) 

 

Reason for exclusion: 

(   ) the study did not report the effect measures for the outcome of interest 

 

5. Should this study be included in the systematic review?                                         Yes (   )     No (   ) 

Reviewer. 



APÊNDICE C 

 

Data Extraction Forms  

Section 1: Study Characteristics. 

Item Characteristic 

1. Title  

 

2. Authors  

3. Journal  

4. Year  

5. Language  

6. Geographic location  

7. Type of cohort Timing: (    )retrospective    (    )prospective 

Population-based: (    )population-based     (    )non-population based 

8. Number of centers (    )single centre      (    )multicenter 

9. Data source (    )medical record   (    )transplant registry    (    )patient interview    (    )other    (    )ND 

10. Cancer data collection (    )record linkage    (    )medical record    (    )self-report    (    )other    (    )ND      

11. Dates of data collection From     to 

12. Source of funding (  )government (  )society  (  )internal  (   )private industry  (   )other  (   )no funding  (    )ND 

Additional information  

 

 

Section 2: Baseline Characteristics of Cohort.  

Item Characteristic 

1. Selection criteria Inclusion criteria:                                                                                              (    )ND 

Exclusion criteria:                (    )ND 

2. Number of KT recipients  

3. Follow-up Mean/median:                             (    )ND 

Person-years:                                    (    )ND 

Loss of follow-up:                             (    )ND 

Reasons:                                            (    )ND 

4. Gender Male:                  Female: 

5. Age at transplant                                                                                                                                       (    )ND 

6. Cause of ESRD (        )glomerulonephritis 

(        )diabetes mellitus 

(        )pyelonephritis/interstitial nephritis 

(        )polycystic kidney disease 

(        )genetic, other 

(        )malignancy 

(        )uncertain 

(        )other 

(        )ND 

7. Multiple-organ transplant (    )Yes   (    )No   (    )ND 

Organ: (    )liver    (    )pancreas    (    )cardiothoracic    (    )other    (    )ND 

8. Donor type (        )cadaver                   

(        )living 

(        )ND 

9. Smoking status (        )Never   (        )Former   (        )Current    (        )Unknown    (    )ND 

10. Alcohol consumption (        )Never   (        )Former   (        )Current    (        )Unknown    (    )ND 

11. Immunosuppression                                                                                                                                        (    )ND 

 

Additional information  

 

 

 

 



Section 3: Characteristics of Cancer Patients.  

Item Characteristic 

1. Incident cancer  

2. Head and neck (       )lip 

(       )oral cavity or pharynx 

   2.1. Gender (       )male    (       )female                                                                        (    )ND 

   2.2. Time since transplant (y)                                                                                                                    (    )ND 

   2.3. Age at transplantation                                                                                                                    (    )ND 

   2.4. Multiple-organ transplant (    )Yes   (    )No   (    )ND 

Organ: (    )liver    (    )pancreas    (    )cardiothoracic    (    )other    (    )ND 

   2.5. Donor type (        )cadaver                   

(        )living 

(        )ND 

   2.6. Smoking status (        )Never   (        )Former   (        )Current    (        )Unknown    (    )ND 

   2.7. Alcohol consumption (        )Never   (        )Former   (        )Current    (        )Unknown    (    )ND 

   2.8. Immunosuppression                                                                                   (    )ND 

 

 

Additional information  

 

 

Section 4: Characteristics of Comparison Group.  

Item Characteristic 

1. Comparison population (    )internal control group    (    )external control group    (    )general population 

Internal or external control group 
2. Patients with incident cancer  

3. Head and neck (       )lip 

(       )oral cavity or pharynx 

   3.1. Gender (       )male    (       )female                                                                                (    )ND 

   3.2. Age at diagnosis                                                                                                                           (    )ND 

   3.3. Smoking status (        )Never   (        )Former   (        )Current    (        )Unknown    (    )ND 

   3.4. Alcohol consumption (        )Never   (        )Former   (        )Current    (        )Unknown    (    )ND 

Additional information  

 

General population 

5. Expected number of cancer (       )lip 

(       )oral cavity or pharynx 

Additional information  

 

 

 

 

 

 

 

 

 

 

 

 



Section 5: Effect Measures.  

Item Characteristic    

1. Types (    )RR    (    )HR    (    )RD    (    )SIR    (    )OR 

2. Adjustment (    )age     

(    )sex    

(    )area of residence     

(    )time since transplantation 

(    )calendar period     

(    )other 

(    )non-adjustment 

(    )ND     

3. Calculation Cancer RR RD OR  

HR (CI 95%) 

SIR 
 
 

(A/(A+B))/(C/(C+D)) 

 
 

CI (95%) 

 
 

(A/(A+B))-(C/(C+D) 

 
 

CI (95%) 

 
 

(A/B)/(C/D) 

 
 

CI (95%) 

 
O 

 
E 

 
CI (95%) 

Lip         

Oral cav/pharynx         

Sub-sites         

A: kidney recipient with cancer; B: kidney recipients without cancer; C: non-kidney recipients with cancer; D: non-kidney recipients without cancer. 

 

 

 

 

 

 

 

 

 

 

 

 



APÊNDICE D 

 

Critical Appraisal 

Critical appraisal of included studies should be assessed using the STROBE (Strengthening the Reporting of 

Observational Studies in Epidemiology) Statement. If only the bare minimum of information has been provided, 

choose “partially” and consider 0.5.   

 

Item # Analysis Commentary 

TITLE AND ABSTRACT 1 Yes (   )    Partially (   )   No (   )  

INTRODUCTION    

   Background 2 Yes (   )    Partially (   )   No (   )  

   Objectives 3 Yes (   )    No (   )  

METHODS    

   Study design 4 Yes (   )    Partially (   )   No (   )  

   Setting 5 Yes (   )    Partially (   )   No (   )  

   Participants 6 Yes (   )    Partially (   )   No (   )  

   Variables 7 Yes (   )    Partially (   )   No (   )  

   Data sources/measurement 8 Yes (   )    Partially (   )   No (   )  

   Bias 9 Yes (   )    Partially (   )   No (   )  

   Study size 10 Yes (   )    Partially (   )   No (   )  

   Quantitative variables 11 Yes (   )    Partially (   )   No (   )  

   Statistical methods 12 Yes (   )    Partially (   )   No (   )  

RESULTS    

   Participants 13 Yes (   )    Partially (   )   No (   )  

   Descriptive data 14 Yes (   )    Partially (   )   No (   )  

   Outcome data 15 Yes (   )    Partially (   )   No (   )  

   Main results 16 Yes (   )    Partially (   )   No (   )  

   Other analysis 17 Yes (   )    Partially (   )   No (   )  

DISCUSSION    

   Key results 18 Yes (   )    Partially (   )   No (   )  

   Limitations 19 Yes (   )    Partially (   )   No (   )  

   Interpretation 20 Yes (   )    Partially (   )   No (   )  

Generalisability 21 Yes (   )    Partially (   )   No (   )  

OTHER INFORMATION    

   Funding 22 Yes (   )    No (   )  

FULFILLED CRITERIA  (            )%  

Reviewer. 

Based on: von Elm E, Altman DG, Egger M, Pocock SJ, GXtzsche PC, Vandenbroucke JP; STROBE Initiative. 

The Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) Statement: guidelines for 

reporting observational studies. Ann Intern Med. 2007 Oct 16;147(8):573-7 

 

 

 

 

 

 

 

 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=von%20Elm%20E%5BAuthor%5D&cauthor=true&cauthor_uid=17938396
http://www.ncbi.nlm.nih.gov/pubmed?term=Altman%20DG%5BAuthor%5D&cauthor=true&cauthor_uid=17938396
http://www.ncbi.nlm.nih.gov/pubmed?term=Egger%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17938396
http://www.ncbi.nlm.nih.gov/pubmed?term=Pocock%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=17938396
http://www.ncbi.nlm.nih.gov/pubmed?term=G%C3%B8tzsche%20PC%5BAuthor%5D&cauthor=true&cauthor_uid=17938396
http://www.ncbi.nlm.nih.gov/pubmed?term=Vandenbroucke%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=17938396
http://www.ncbi.nlm.nih.gov/pubmed?term=STROBE%20Initiative%5BCorporate%20Author%5D
http://www.ncbi.nlm.nih.gov/pubmed/17938396


Guideline for Critical Appraisal 

(based on Vandenbroucke JP, von Elm E, Altman DG, GXtzsche PC, Mulrow CD, Pocock SJ, Poole 

C, Schlesselman JJ, Egger M; STROBE Initiative. Strengthening the Reporting of Observational Studies in 

Epidemiology (STROBE): Explanation and Elaboration.PLoS Med. 2007 Oct 16;4(10):e297) 

 

TITLE AND ABSTRACT 

1. Title and Abstract. 

 Indication of a cohort study design in the title or abstract. In addition, the abstract should 

provide an informative and balanced summary of what was done and what was found, such as 

research question, a short description of methods, results and conclusion.  

 

INTRODUCTION 

2. Background/Rationale: Description of Scientific Background and Rationale for the Investigation 

Being Reported. 

 The Introduction section should describe why the study was done and what questions and 

hypotheses it addresses. It should allow others to understand the study‟s context and judge its 

potential contribution to current knowledge. This section should include the description of an 

overview of what is known on the incidence of cancer in kidney transplant recipients and what 

gaps in current knowledge are addressed by the study.  

 

3. Objectives: Presentation of Specific Objectives, Including any Prespecified Hypotheses.  

 The study should clearly reflect the investigators‟ intentions. The introduction should briefly 

indicate the objectives of the study, which may be formulated as specific hypotheses or as 

questions that the study was designed to address.    

 

METHODS 

4. Study Design: Presentation of Key Elements of Study Design Early in the Paper.  

 The methods section should describe what was planned and what was done in sufficient detail. 

The key elements of a cohort study design, such as the follow-up period, the group of persons 

that comprised the cohort and their exposure status, should appear early in the methods section 

(or at the end of the introduction) so that readers can understand the basics of the study. It is 

not necessary that the words “prospective”, “retrospective”, “concurrent” or “historical” are 

present to define the cohort study. Most importantly, the authors should describe exactly how 

and when data collection took place.  

 

 

5. Setting: Description of Setting, Locations, and Relevant Dates.  

 Description of setting, location and relevant dates, including periods of recruitment, exposure, 

and data collection. Information about location may refer to the countries, towns, hospitals or 

practices where the study took place.  

 

6. Participants: Presentation of Eligibility Criteria and Methods of Selection of Participants. 

Description of Methods of Follow-Up.  

 Eligibility criteria may be present as inclusion and exclusion criteria, although this distinction 

is not always necessary or useful. The group from which the study population was selected and 

method of recruitment should be described. All study participants must be free of cancer at the 

start of investigation. Information on exposure (immunosuppressive regimen) should be 

informed. In addition, details about follow-up procedures, including whether procedures 

minimized non-response and loss to follow-up, as well as whether the procedures were similar 

http://www.ncbi.nlm.nih.gov/pubmed?term=Vandenbroucke%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=17941715
http://www.ncbi.nlm.nih.gov/pubmed?term=von%20Elm%20E%5BAuthor%5D&cauthor=true&cauthor_uid=17941715
http://www.ncbi.nlm.nih.gov/pubmed?term=Altman%20DG%5BAuthor%5D&cauthor=true&cauthor_uid=17941715
http://www.ncbi.nlm.nih.gov/pubmed?term=G%C3%B8tzsche%20PC%5BAuthor%5D&cauthor=true&cauthor_uid=17941715
http://www.ncbi.nlm.nih.gov/pubmed?term=Mulrow%20CD%5BAuthor%5D&cauthor=true&cauthor_uid=17941715
http://www.ncbi.nlm.nih.gov/pubmed?term=Pocock%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=17941715
http://www.ncbi.nlm.nih.gov/pubmed?term=Poole%20C%5BAuthor%5D&cauthor=true&cauthor_uid=17941715
http://www.ncbi.nlm.nih.gov/pubmed?term=Poole%20C%5BAuthor%5D&cauthor=true&cauthor_uid=17941715
http://www.ncbi.nlm.nih.gov/pubmed?term=Poole%20C%5BAuthor%5D&cauthor=true&cauthor_uid=17941715
http://www.ncbi.nlm.nih.gov/pubmed?term=Schlesselman%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=17941715
http://www.ncbi.nlm.nih.gov/pubmed?term=Egger%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17941715
http://www.ncbi.nlm.nih.gov/pubmed?term=STROBE%20Initiative%5BCorporate%20Author%5D
http://www.ncbi.nlm.nih.gov/pubmed/17941715


for all participants, should be described. For matched studies, the authors should describe the 

criteria for matching and the number of exposed and unexposed.  

 

7. Variables: Definition of all Outcomes, Exposures, Predictors, Potential Confounders, and Effect 

Modifiers.  

 Clear definition of all variables. Detailed description of the diagnostic criteria of cancer in 

kidney transplant recipients should be present.  

 

8. Data Sources/Measurement:  Sources of Data and Details of Methods of Assessment for Each 

Variable of Interest. 

 Authors should inform recruitment sites or sources and details of methods of assessment for 

each variable of interest. Measurement error and misclassification of exposures or outcomes 

can make it more difficult to detect cause-effect relationships, or may produce spurious 

relationships. If there is more than one group, it is important to know if groups differed with 

respect the way in which the data were collected.  

 

9. Bias: Description of Efforts to Address Potential Sources of Bias.  

 Bias is a systematic deviation of a study‟s result from a true value. The authors should describe 

the measures that were taken during the conduct of the study to reduce the potential of bias. 

 

10. Study Size. 

 The authors should explain how the study size was arrived at.  

 

11. Quantitative Variables.  

 Explain of how quantitative variables were handled. In cases of grouping, the authors should 

explain why and how they grouped quantitative data, including the number of categories, the 

cut-points, and category mean or median values.  

 

 

12. Statistical Methods. 

 The authors should describe all statistics methods, including those used to control for 

confounding. If applicable, analysis of subgroups should be presented. In addition, the authors 

should report the number of missing values for each variable of interest and for each step in the 

analysis. Authors should give reasons for missing values if possible, and indicate how many 

individuals were excluded because of missing data when describing the flow of participants 

through the study.  

 

RESULTS 

13. Participant Flow. 

 The authors should describe the number of individuals at each stage of the study, including the 

numbers potentially eligible, examined for eligibility, confirmed eligible, included in the study, 

completing follow-up, and analyzed. The reasons for non-participation in each stage should 

also be present.  

 

14. Descriptive Data. 

 The results section should include the characteristics (demographic, clinical, social) of patients. 

The follow-up time should be summarized.   

 

 

15. Outcome Data. 

 The authors should describe the number of outcome events or summarize the measures over 

time.  



16. Main Results. 

 The main results should be present as effect measures in terms of relative risk, hazard ratio, 

risk difference, standardized incidence ratio or odds ratio. The precision of estimates 

(confidence intervals) must also be provided. If applicable, the authors should explain all 

potential confounders considered, and the criteria for excluding or including variables in 

statistical models.  

 

17. Other Analysis.  

 The presence of other analysis, such as analysis of subgroups and interactions, should be 

evaluated.  

 

DISCUSSION 

18. Key Results.   

 The discussion section addresses the central issues of validity and meaning of the study. Key 

results should be summarized with reference to study objectives.  

 

19. Limitations: Discussion of Limitations of the Study, Taking into Account Sources of Potential 

Bias or Imprecision.  

 The authors should discuss the limitations of the study, taking account sources of potential bias 

or imprecision. Imprecision may arise in connection with several aspects of a study, including 

the study size and the measurement of exposures, confounders and outcomes.  

 

20. Interpretation. 

 The authors should consider the objectives, limitations, multiplicity of analysis, results from 

similar studies, and other relevant evidence.  

 

21. Generalisability. Discussion of the External Validity of the Study Results.  

 External validity is the extent to which the results of a study can be applied to other 

circumstances. The question of whether the results of a study have external validity is often a 

matter of judgment that depends on the study setting, the characteristics of the participants, the 

exposures examined, and the outcomes assessed. Thus, it is crucial that authors provide readers 

with adequate information about the setting and locations, eligibility criteria, the exposures and 

how they were measured, the definition of outcomes, and the period of recruitment and follow-

up. 

 

OTHER INFORMATION 

22. Funding.  

 The authors should give information about the source of funding.   

 

 

 

 

 

 

 

 

 



APÊNDICE E 

Study Quality 

The quality of the studies should be assessed by using the Newcastle-Ottawa Scale (NOS) for Cohort Studies. 

The NOS consists of 3 domains of quality: selection, comparability, and exposure/outcome assessment. For the 

selection domain a maximum of 4 points can be awarded, 2 points for comparability and 3 points for outcome. 

Only studies with NOS≥6 should be included in the meta-analysis.  

 

Domain Analysis 

1.1. Selection 

The study was a population-based cohort study 

   The comparison group was a concurrent cohort 

   Information on kidney transplantation was obtained from secure records 

The authors confirmed that cancer was not present before transplantation 

 

 

Yes (   )   No (   )  unclear (   ) 

Yes (   )   No (   )  unclear (   ) 

Yes (   )   No (   )  unclear (   ) 

Yes (   )   No (   )  unclear (   ) 

1.2. Comparability 

The risk estimates were adjusted for differences in age and gender 

The risk estimates were adjusted for any additional factor 

 

 

Yes (   )   No (   )  unclear (   ) 

Yes (   )   No (   )  unclear (   ) 

1.3. Outcome 

  Assessment by record linkage, other secure records or confirmed histologically 

   Mean/median  of follow up ≥5 years 

 Complete follow up or subjects loss to follow up unlikely to introduce bias (< 10%)  

 

 

Yes (   )   No (   )  unclear (   ) 

Yes (   )   No (   )  unclear (   ) 

Yes (   )   No (   )  unclear (   ) 

Score: (        ) 

Inclusion in the Meta-analysis: Yes (     )    No (     ) 

Reviewer.  

Based on: Wells GA, Shea B, O'Connell D, Peterson J, Welch V, Losos M, Tugwell P. The Newcastle-Ottawa 

Scale (NOS) for assessing the quality of nonrandomised studies in meta-analyses. Available from: 

http://www.ohri.ca/programs/clinical_epidemiology/oxford.htm 
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Summary 

Background: Kidney transplantation is considered the treatment of choice for end-stage kidney 

disease, but a wide-ranging excess risk of post-transplant malignancies has been recognized as a 

complication of long-term immunosuppression. De novo malignancies are important cause of 

morbidity and mortality in kidney recipients.We performed a systematic review and meta-analysis to 

determine the risk of head and neck cancer after kidney transplantation. Methods:A systematic search 

was performed in PUBMED, EMBASE, SCOPUS, and LILACS databases to identify cohort studies 

reporting on the risk of head and neck cancer after kidney recipients. The assessment of validity of 

selected studies was performed using the STROBE statement and the Newcastle-Ottawa Scale (NOS) 

for Cohort Studies. Only studies with NOS≥6 were included in the meta-analysis. Pooled relative risks 

(RR) were calculated using the Mantel-Haenszel or DerSimonian-Laird method, depending on 

statistical heterogeneity. To detect publication bias, Egger‟s test, Duval and Tweedie‟s analysis, and 

“leave-one-out” sensitivity analysis were conducted.Findings: A total of 9 high-quality cohort studies 

were included in the meta-analysis. The pooled RR of head and neck cancer after kidney 

transplantation was 8·2 (95% CI 4·0-16·6, p<0·0001). A significant excess risk of cancer was observed 

in the lip (RR = 43·6, 95% CI 24·2-78·4, p<0·0001). The pooled RR of oral cavity/pharynx and 

salivary gland was 3.5 (95% CI 2·5-5·0, p<0·0001) and 5·6 (95% CI 1·3-24·0, p = 0·020), respectively. 

No evidence of publication bias was observed. Interpretation: There is an increased risk of head and 

neck cancer after kidney transplantation. The head and neck should be examined routinely during the 

post-transplant surveillance. Further studies are needed to define the role of immunosuppression and 

potential risk factors for the head and neck cancer in kidney recipients. 

 

Keywords: kidney transplantation, neoplasms, head and neck cancer, lip cancer, oral cancer, meta-

analysis. 
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Introduction 

 

Solid organ transplantation provides life-saving treatment for end-stage organ failure and, 

currently, almost 100 000 transplants are performed per year worldwide. Kidney transplantation is the 

most common type of solid organ transplantation, accounting for 68 250 procedures each year.
1
 A life-

long immunosuppressive therapy is essential for improvements in outcome of transplantation, but an 

increased incidence of a wide range of cancers has been associated to the chronic immune 

suppression
2
. The excess risk of lip and oral cavity/pharynx cancer after solid organ transplantation 

was observed in a meta-analysis published in July 2007
3
, but the overall estimate of the head and neck 

cancer risk in kidney recipients and the validity of studies were not reported. Since the body of 

evidence related to the incidence of post-transplant malignancies has grown substantially and has 

improved in quality over the last few years, we performed a systematic review and meta-analysis to 

provide the risk of the head and neck cancer risk after kidney transplantation.    

 

Methods 

 

 This systematic review and meta-analysis was conducted following the PRISMA (Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses)
4
 and MOOSE (Meta-Analysis of 

Observational Studies in Epidemiology)
5
 statements. In order to clarify our clinical question, 

eligibility criteria and search strategy were based on PICO elements (Population, Intervention, 

Comparison, and Outcome), adding information about the Type of question being asked and the best 

Type of study design for the particular question (PICOTT model).
6
 

 

Eligibility Criteria 

Study Design and Population  

 Since our clinical question is classified as prognostic, we have decided to include, according to 

recommendations of Wilczynski and Haynes
7,8

, any retrospective or prospective cohort studies that 

reported risk of head and neck cancer after kidney transplantation. Eligible studies have included 

patients who underwent kidney transplantation (combined or not) regardless of donor type, cause of 

end-stage renal disease, age at transplantation, gender, race, and immunosuppressive regimen. If more 

than one study was published for the same cohort with identical endpoints, the report containing the 

most comprehensive information was included to avoid overlapping populations.  

 

Definition of Outcome and Measures 

 Head and neck cancer was defined as malignant neoplasms involving lip, oral cavity and 

pharynx (ICD-10: C00-C14), which have several risk factors in common and similar biology.
9
 Oral 

cavity and pharynx cancer were combined into one group, including malignancies of the tongue (C01-



C02), gum (C03), floor of mouth (C04), palate (C05), other and unspecified parts of mouth (C06), 

major salivary glands (C07-C08), pharynx (C09-C13), and Waldeyer‟s ring (C14·2). Lip cancer (C00) 

has included malignant neoplasms of upper or lower lip, and commissure. When available, we have 

analysed the sub-sites of lip and oral cavity/pharynx. Studies with overlapping outcomes were 

excluded.  

Eligible studies must have estimatedrelationships between kidney transplantation and the risk 

of head and neck cancer in terms of relative risk (RR), hazard ratio (HR), risk difference (RD), 

standardized incidence ratio (SIR) or odds ratio (OR). We excluded studies that did not report the 

effect measures or that did not provide sufficient data to calculate them. 

 

Search Strategy  

 A literature search was performed in PUBMED, EMBASE, SCOPUS, and LILACS from 

inception to December 31, 2012 using a strategy focused on terms for “kidney transplantation” and 

“cancer”, and search filters for prognostic studies. To optimize the retrieval of prognostic studies in 

PUBMED and EMBASE databases, we used a search filter with the best balance for sensitivity and 

specificity proposed by Wilczynski and Haynes.
7,8

 For SCOPUS database, the terms of search filters 

were the following: “cohort”, “incidence”, “follow-up stud*”, “prospective stud*”, and “retrospective 

stud*”. For LILACS database, we used the following single terms: “incidencia”, “mortalidade”, 

“seguimentos”, “prognos$”, and “prospect$”. The search also included a hand search of cross-

references from original articles and reviews. No language or publication year were imposed. Search 

strategies are described in detail for each database in the webappendix.  

 

Screening Process 

Two reviewers (PRSMF and SYK) independently screened the search results and identified 

studies that were potentially relevant based on paper‟s title and abstract. Relevant studies were read in 

full-text and selected according to eligibility criteria. Disagreement between the two reviewers was 

resolved by consensus or by a third reviewer (LCFS).   

 

Data Extraction  

 Those reviewers extracted data from articles that met the eligibility criteria using a predefined 

coding protocol. Information related to the baseline characteristics of cohorts, head and neck cancer 

patients, comparison group and effect measures, including risk estimates (RR, HR, RD, SIR or OR) 

with 95% confidence intervals and adjustments, were extracted. In studies not reporting these 

measures, risk estimates were calculated from primary data when available.  

 

 

 



Assessment of Validity 

Critical Appraisal  

The critical appraisal of the selected studies was assessed using the STROBE (Strengthening 

the Reporting of Observational Studies in Epidemiology) statement. STROBE provides a check list of 

22 items developed to ensure a clear presentation of what was planned, done, and found in an 

observational study.
10,11

 In order to quantify the analysis, one point was given for each item on the 

STROBE statement. If only the bare minimum of information was provided, 0
.
5 point was given to the 

item. Since STROBE statement was not developed as a tool for assessing the quality of published 

observational studies, we did not merge these items into a quality score.
12

 

 

Quality Score 

 The quality of the selected studies was assessed using the Newcastle-Ottawa Scale (NOS) for 

Cohort Studies.
13

 The NOS awards stars for three domains of quality: selection, comparability, and 

outcome, each divided into further subcategories. We awarded one star for each subcategory if:  

 

(1) Selection: 

 The study was a population-based cohort study;  

 The comparison group was a concurrent cohort; 

 Information on kidney transplantation was obtained from secure records;  

 The authors confirmed that cancer was not present before transplantation.  

 

(2) Comparability:  

 The risk estimates were adjusted for differences in age and gender;  

 The risk estimates were adjusted for any additional factor.  

 

(3) Outcome: 

 The malignancies were assessed by record linkage, other secure records or histologically; 

 The mean/median of follow-up was ≥ 5 years; 

 The patients had complete follow-up or loss to follow-up was unable to introduce bias 

(<10%).  

 

The scale assigns a maximum of nine stars and only high-quality studies (NOS≥6) were 

included in the meta-analysis. The assessment of validity was performed independently by two 

reviewers (PRSMF and SYK). Any discrepancies were addressed by a joint reevaluation of the 

original study or resolved by a third reviewer (LCFS).  

 

 



Data Synthesis and Analysis  

Statistical Heterogeneity 

 Statistical heterogeneity refers to the variability in the results of individual studies as a 

consequence of clinical and methodological heterogeneity.
14

 Statistical heterogeneity was investigated 

using the Cochran Q test and I
2
 index. For the Q-statistic, a p-value of less than 0·10 was used as an 

indication of between-study variability.
15

 I
2
 was interpreted as the proportion of total variation across 

studies due to the variability and a value >50% was considered a measure of high heterogeneity.
16

 

 

Outcome Effect Measure 

The cohort studies included in this meta-analysis used SIR with confidence intervals as a 

measure of RR to determine the excess risk of cancer in kidney recipients compared to the general 

population. This effect measure was obtained by dividing the observed number of malignancies by the 

expected number of cases in general population, adjusted for age, gender, and calendar time. The 

observed number of head and neck cancer and the expected number of cases in general population 

were extracted from each study or calculated from the effect measure. 

The pooled RR was calculated by using fixed-effects or random-effects models, depending on 

the between-study heterogeneity. In the absence of high heterogeneity, a fixed-effects model by using 

the Mantel-Haenszel (MH) method was selected to pool the data, assuming that there was a common 

effect size and the differences between single results were due to chance. When high heterogeneity 

was observed, the pooled RR and the corresponding 95% CI were calculated on the basis of the 

random-effects model by using the DerSimonian-Laird method. In the random-effects meta-analysis 

model, the risk for individual cohorts was assumed to vary around pooled RR.
17

 

Forest plot was used to graphically present the pooled RR and the 95% CI. Each study was 

represented by a square in the plot, proportional to the study‟s weight in the meta-analysis. Two-sided 

p-values less than 0·05 were considered statistically significant.   

  

Publication Bias and Sensitivity Analysis 

 To examine the potential for publication bias, a funnel plot was created by plotting the 

individual estimates in log units against the inverse of its standard error.
18

Since interpretation of funnel 

plot is subjective, we used the Egger‟s linear regression method in an attempt to test for funnel plot 

asymmetry
18

 and the Duval and Tweedie‟s “trim and fill” analysis to detect the outlying positive 

studies.
19

 “Leave-one-out” sensitivity analysis was conducted by omitting one study at a time and 

examining the influence of each individual study on the pooled RR.
20

 If publication bias was detected, 

the “trim and fill” analysis was used to adjust the pooled estimate. Statistical methods for meta-

analysis and publication bias were performed using the Comprehensive Meta-Analysis
®
 software 

program (version 2·2·064, USA, 2011).  

 



Role of the Funding Source 

There was no funding source for this study. The authors had access to all the data. The 

corresponding author had final responsibility for the decision to submit for publication.  

 

Results 

 

Search Results and Characteristics of the Studies 

 Altogether, 4777 records were retrieved. After reviewing the title and abstracts, 110 full-text 

articles were assessed for eligibility. Of these, 98 were excluded (34 due to the lack of reporting on 

outcome of interest) remaining 12 articles that met the eligibility criteria (figure 1) (webappendix). Of 

the 12 selected cohort studies, 7 were performed in Europe
21–27

, 3 in Asian countries
28–30

, one in 

Australia
2
, and one in Canada.

31
 All cohorts were retrospective and 8 used a population-based design. 

There were a total of 75 175 kidney transplant recipients in these studies with a follow-up time of 806 

668 person-years and a mean of follow-up time of 11·1 years. One study did not inform the person-

years at risk and the mean of follow-up time.
23

 

 The mean age at transplantation was 41·1 years, 61·8% of the recipients were male and 82% of 

kidneys were from deceased donors. In some studies, data on age at transplantation
22–25,27,31

, gender
22–

24
, and donor type

2,21–26,31
 could not be extracted. Studies included in systematic review are 

summarized in table 1.   

  

Study Quality  

 The median (IQR) number of STROBE items reported was 17·5 (15·6-19·0) out of a possible 

22. Quality scoring for individual studies ranged from 2 to 8, with a median of 7. Nine studies were 

classified as having “high-quality” and were included in the meta-analysis, two with 6 stars
21,26

, four 

with 7 stars
24,25,27,30

, and three with 8 stars
2,22,31

. Three studies
23,28,29

 had NOS<6 and were not included 

in the meta-analysis (table 2). A strong positive correlation was found between STROBE items and 

NOS score (Pearson correlation coefficient = 0·741, p = 0·006).  

 

Outcome Results  

A total of 650 incident cases of head and neck cancer arising from 806 668 person-years at 

risk were identified, giving a crude rate of 80·5 cases per 100 000 kidney recipients per year. The 

incidence rate of lip and oral cavity/pharynx cancer was 61·5 and 19 casesper 100 000 kidney 

recipients per year, respectively.  For the salivary gland cancer, the incidence rate was approximately 7 

cases per 100 000 kidney recipients per year. Most kidney recipients with post-transplant head and 

neck cancer were male (69·3%)
21,23,24,26–28,30,31

, with a mean age at transplantation of 43·6 years
26,28,30

 

and average time to head and neck cancer development of 9·3 years.
2,28,30

 Data on donor type, smoking 



status, alcohol consumption, exposure to solar radiation, and immunosuppression on individual levels 

could not be extracted. 

A high statistical heterogeneity was detected betweenstudies included in the meta-analysis for 

the head and neck cancer risk (pQ< 0·001, I
2 

= 79·2%) and a random-effects model was used to pool 

the effect size. For lip (pQ =0·963, I
2 
= 0·0%), oral cavity/pharynx (pQ =0·316, I

2 
= 14·6%), and salivary 

gland cancer (pQ =0·724, I
2 

= 0·0%), statistical heterogeneity was not observed and the pooled RR was 

calculated by using a fixed-effects model.    

We found an 8-fold excess risk of head and neck cancer in kidney recipients compared to the 

general population (RR = 8·2, 95% CI 4·0-16·6, p<0·0001) (figure 2). Of the 9 studies included in the 

meta-analysis, seven
2,22,24–27,31

 provided data on lip cancer and the pooled RR was 43·6 (CI 95% 24·2-

78·4, p<0·0001) (figure 3). For oral cavity/pharynx cancer, the pooled RR based on analysis of 8 

studies
2,22,24–27,30,31

 was 3·5 (CI 95% 2·5-5·0, p<0·0001) (figure 4A). For salivary gland, data from 3 

studies
2,24,27

 were extracted, giving a pooled RR of 5·6 (95% CI 1·3-24.0, p = 0·020) (figure 4B).  

 

Publication Bias and Sensitivity Analysis 

 Visual inspection of funnel plot and Egger‟s regression test showed no potential for 

publication bias in all meta-analyses. Although the “trim and fill” analysis has suggested a possible 

bias towards positive effect sizes for the head and neck cancer, as well as for the oral cavity/pharynx 

cancer(webappendix), the “leave-one-out” method showed that the pooled RR did not change 

substantially with the exclusion of any one study (figure 5). The results of sensitivity analysis exclude 

the possibility of bias and confirm the robustness of effect sizes.  

 

Discussion 

 

This is the first comprehensive pooled analysis estimating the risk of developing head and 

neck cancer after kidney transplantation. In this review, we include retrospective cohorts with large 

sample size, most of them population-based registry studies, and long-term of follow-up. The study 

comprises a sample of over 75000 kidney recipients who were followed for up to 800 000 patient-

years at risk. According to Villeneuve et al.
31

, increased sample size and length of follow-up lead to 

more precise risk estimates and an opportunity to examine less prevalent forms of cancer, as occurred 

in the head and neck region.  

In this meta-analysis of more than 600 cases of head and neck cancer from 9 studies, we found 

an excess risk of lip (45-fold), oral cavity/pharynx (4-fold), and salivary gland (6-fold) cancer in 

kidney recipients compared to the general population matched for gender, age, and calendar time, as 

well as a high rate of disease per 100 000 kidney recipients per year. Unfortunately, a large number of 

full-text studies (n=34) did not report the occurrence of head and neck cancer after kidney 

transplantation and were excluded from the analysis. As a result of poor methodological quality of 



most of these studies, we were unable to identify if the head and neck cancer was not included as an 

outcome of interest or if incident cases were not diagnosed during follow-up period. Since our results 

show consistent evidence that head and neck cancer risk increases in kidney transplant recipients, it is 

possible that malignancies in this region have been underreported, in despite of the easy accessibility 

of the lip and oral cavity/pharynx during physical examination.  

The marked excess risk of lip cancer observed in this meta-analysis was also observed in a 

large population-based study of US transplant recipients
32

, but not in people with AIDS/HIV.
3
 

Although the increased risk of lip cancer in kidney recipients is believed to arise from immune 

deficiency, the influence of smoking and sunlight cannot be overlooked. The best evidence is 

supported by van Leeuwen et al.
33

, which conducted a cancer registry-based study in an Australian 

cohort of 8162 kidney transplant recipients. The authors observed that lip cancer was independently 

associated with the duration of immunosuppression, current receipt of azathioprine or cyclosporine A, 

exposure to solar radiation, and history of smoking. Recently, it was demonstrated that long-term use 

of cyclosporine A and azathioprine enhances the damaging effects of solar radiation
34–36

, which may 

explain the significant excess of post-transplant cancer in sun-exposed areas such as the skin of the 

head and neck
24

 and vermilion border of the lip.  

We observed that the risk of oral cavity/pharynx cancer was substantially lower than that 

observed in the lip, but was similar to the found by Grulich et al.
3
 in people with AIDS/HIV. In 

addition to the effects of established risk factors for oral cavity/pharynx cancer (smoking, chewing 

tobacco, and alcohol misuse)
37

, it has been speculated that certain viral infections, such as human 

papillomavirus (HPV) infection, play a role in oral carcinogenesis after kidney transplantation
2,3

. 

However, the quantification of the increased head and neck cancer risk attributable to 

immunosuppression, in contrast with other potential risk factors including viral infections, could not 

be established in this meta-analysis.   

The significant 6-fold excess risk of salivary gland cancer compared to the general population 

caught our attention because the salivary glands are structures that rarely develop malignancies.
38

 

According to the Ellis and Auclair
39

, the rate of salivary gland cancer is inversely proportional to the 

gland size, with the higher rates affecting the sublingual and minor salivary glands (70-90%) and the 

lower rates affecting the parotid gland (15-30%). In our review, because of a quirk in coding, 

malignancies of the minor salivary glands were grouped with oral cavity/pharynx cancer and the 

excess risk observed is related to the major salivary glands. Our findings indicate that major salivary 

gland cancer should not be neglected during the post-transplant follow-up.    

The Clinical Practice Guidelines Committee of the American Society of Transplantation has 

published an evidence-based guideline to help physicians and health care workers to provide care after 

kidney transplantation.
40

 Important recommendations were suggested for the most common post-

transplant malignancies, but we did not observe a specific section for the head and neck cancer. The 

excess risk of head and neck cancer observed in this meta-analysis underscores the need for kidney 



transplant programs to develop strategies based on educational intervention and routine surveillance 

on the early detection of post-transplant head and neck cancer.  

The quality of evidence reflects the extent of confidence that an estimate of effect is adequate 

to support recommendations. Although meta-analyses of randomized trials provide the best quality of 

evidence, meta-analyses of observational studies without major limitations constitute high quality of 

evidence. Some factors are important in deciding on quality of evidence, and include study limitations, 

precision of estimates, variability in results, indirectness of evidence, publication bias, magnitude of 

effect, and plausible confounding.
41

 

Some limitations should be acknowledged in this meta-analysis. First, all studies that met the 

inclusion criteria were retrospective cohort studies, which have a lower control over the subject 

selection and measurements, as well as the risk for confounding.Second, the general population was 

used as comparison group in all studies, which exhibit the greatest departure from the counterfactual 

ideal and may introduce bias arising from confounding. Finally, meta-analysis for the head and neck 

cancer risk revealed a high statistical heterogeneity among studies.  

The heterogeneity in the meta-analysis for the head and neck cancer risk seems to be the major 

drawback of this study. According to Dwyer et al.
42

, heterogeneity is more extreme in observational 

studies and the reasons for inconsistency should be explored. When heterogeneity exists but the 

researches fail to identify a plausible explanation, the quality of evidence decreases.
41

 In this meta-

analysis, there is no reasonable clinical or methodological explanation for heterogeneity, due to 

similarities among studies. As the choice of effect measure was appropriate and the precision of 

estimates overlap in the forest plot, it is possible that statistical heterogeneity has occurred by chance. 

Nevertheless, a random-effects meta-analysis was used to incorporate heterogeneity across studies to 

pool the individual risk estimates of the head and neck cancer.  

The main strengths of this meta-analysis include: (1) the rigorous study identification and 

selection strategy; (2) the large sample size and long-term follow-up with negligible losses; (3) the 

similarities in population, intervention, comparison group, and outcome; (4) the high-quality of studies 

included in the meta-analysis; (5) and the risk adjustment for the effect of 3 potential confounders 

(gender, age, and calendar time). Therefore, the high quality of evidence, combined with no indication 

of publication bias, supports the robustness of the study findings (panel). 

In conclusion, this meta-analysis shows that there is an increased risk of head and neck cancer, 

especially in the lip, after kidney transplantation. We recommend that the head and neck should be 

examined routinely during the post-transplant surveillance. Further studies are needed to define the 

role of immunosuppression and potential risk factors for the development of head and neck cancer in 

kidney recipients.  
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Panel: Research in Context 

Systematic Review 

This systematic review with meta-analysis was designed according to PRISMA and MOOSE 

statements. Eligibility criteria and search strategy were structured using the PICOTT model. Eligible 

cohort studies needed to have obtained information on head and neck (lip, oral cavity, and pharynx) 

cancer risk in kidney recipients. A literature search was performed in PUBMED, EMBASE, SCOPUS, 

and LILACS from inception to December 31, 2012 using a strategy focused on terms for “kidney 

transplantation” and “cancer”, and search filters for prognostic studies. The search also included a 

hand search of cross-references from original articles and reviews. No language or publication year 

were imposed. The critical appraisal of selected studies was performed using the STROBE statement 

and the Newcastle-Ottawa Scale (NOS) for Cohort Studies. Only studies with NOS≥6 were included 

in the meta-analysis. The pooled estimate for the head and neck cancer risk and sub-sites, adjusting for 

gender, age, and calendar time, was calculated by using fixed-effects or random-effects models, 

depending on the between-study heterogeneity. To detect publication bias, Egger‟s linear regression 

method, Duval and Tweedie‟s“trim and fill” analysis, and “leave-one-out” sensitivity analysis were 

conducted. 

Interpretation 

Previously, one meta-analysis
3
 had compared the risk of cancerin organ transplant recipients and 

people with HIV/AIDS, but the overall estimate of head and neck cancer risk after kidney 

transplantation was not reported. In our meta-analysis, a total of 9 high-quality cohort studies were 

included, giving an 8-fold excess risk of head and neck cancer in kidney recipients. Furthermore, we 

provide consistent estimates of cancer in the head and neck anatomic sub-sites (lip, oral 

cavity/pharynx, and major salivary glands). Based on high quality of evidence of this meta-analysis, 

we recommend that head and neck should be examined routinely during surveillance after kidney 

transplantation.  

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 1: Design features and demographic details of studies included in systematic review.  

 Reference,  

location 

Type of study Multicentre Detection method Kidneyrecip

ients 

Length of 

follow-up  

Follow-up 

time (y) 

Person-

years 

Loss of 

follow-up 

Gender 

(M/F) 

Age at 

TP (y) 

Donor type 

(cadaver/living) 

1 Piselli et al. (2013),  

Italy27 

 

Retrospective 

population-based 

cohort study 
 

Yes Cancer diagnosis during 

follow-up 

7217 Jan. 1997- 

Dec. 2009 

5·2 39 598 Not- 

specified 

4633/2584 Not-

specified 

6659/558 

 

 

2 Cheung et al. (2012), 

China30 
 

Retrospective 

population-based 
cohort study 

 

Yes Cancer diagnosis during 

follow-up 

4674 May 1972-

Dec. 2011 

8·2 40 246 Not- 

specified 

2869/2026** 43·7 4272/623** 

 
 

3 Hwang et al. (2011), 
Korea28 

Retrospective 
cohort study 

No Cancer diagnosis during 
follow-up  

 

1695 March 1969-
Feb. 2009 

9·1 15 400 Not- 
specified 

1111/584 37·7 209/1486 

4 Sun et al. (2011),  

China29 

Retrospective 

cohort study 

 

No Cancer diagnosis during 

follow-up  

 

1000 1994-2004 8·5 8531 3.7% 733/267 38 1000/0 

5 Wisgerhof et al. (2011), 
The Netherlands26 

Retrospective 
cohort study 

No Linkage with cancer 
registry data 

 

 

1906 March 1966-
June 2007 

9·2 27 828* Not- 
specified 

1175/731 43·9 Not- 
specified 

6 Collett et al. (2010), 

UK25 

 

Retrospective 

population-based 

cohort study 
 

Yes Linkage with cancer 

registry data 

 

25 104 Jan.1980-

Dec.2007 

16 426 768* Not- 

specified 

15 511/9593 Not-

specified 

Not- 

specified 

7 Mäkitie et al. (2008), 

Finland24 

Retrospective 

population-based 
cohort study 

 

No Linkage with cancer 

registry data 
 

2884 Jan.1967-

Dec.2003 

10·2 29 465 0% Not- 

Specified 

Not-

specified 

Not- 

specified 

8 Végsô et al. (2007), 
Hungary23 

Retrospective 
cohort study 

 

No Cancer diagnosis during 
follow-up 

2535 1973-2007 Not- 
specified 

Not-
specified 

2% Not- 
Specified 

Not-
specified 

Not- 
specified 

9 Villeneuve et al. (2007), 
Canada31 

Retrospective 
population-based 

cohort study 

 

Yes Linkage with cancer 
registry data 

 

11 155 Jan.1981-
Dec.1999 

7·4 81 237 1% 7055/4100 Not-
specified 

Not- 
specified 

10 Vajdic et al. (2006), 

Australia2 

Retrospective 

population-based 

cohort study 
 

Yes Linkage with cancer 

registry data 

 

10 180 Jan.1982-

Dec.2003 

8.5 86 898 0.4% 5966/4214 41 Not- 

specified 

11 Adami et al. (2003), 

Sweden22 

Retrospective 

population-based 
cohort study 

 

Yes Linkage with cancer 

registry data 
 

5004 1970-2007 7·4 36 963 0% Not- 

Specified 

Not-

specified 

Not- 

specified 

12 Birkeland et al. (2000), 
Denmark21 

Retrospective 
population-based 

cohort study 

Yes Linkage with cancer 
registry data 

 

1821 Not- 
specified 

7·5 13 734 Not- 
specified 

1104/717 38·6 Not- 
Specified 

TP: transplantation. *estimated from the number of transplanted patients and the mean follow-up time. **based on the number of kidney transplantation.



Table 2:Critical appraisal and quality score of the selected studies.  

Analysis Piselli 

 et al. 27 

Cheung  

et al.30 

Hwang  

et al.28 

Sun 

 et al.29 

Wisgerhof 

 et al.26 

Collett 

et al.25 

Mäkitie 

 et al.24 

Végsô 

et al.23 

Villeneuve  

et al.31 

Vajdic 

et al.2 

Adami 

et al.22 

Birkeland 

et al.21 

STROBE statement 

 

19 18 16 12.5 17 19 15.5 14.5 20 18.5 19 12.5 

Study Quality (NOS)             

Selection 

 Population-based cohort study 
 Concurrent controls 

 Ascertainment of kidney transplantation by secure records 

 Demonstration that cancer was not present before transplantation 

 

 

Yes 
X  

Yes 

 
Yes 

 

Yes 
X  

Yes 

 
Yes 

 

X 
X  

Yes 

 
X 

 

 

X 
X 

X 

 
X 

 

 

X 
X 

Yes 

 
Yes 

 

Yes 
X 

Yes 

 
Yes 

 

Yes 
X 

Yes 

 
X 

 

 

X 
X 

Yes 

 
X 

 

 

Yes 
X 

Yes 

 
Yes 

 

Yes 
X 

Yes 

 
Yes 

 

Yes 
X 

Yes 

 
Yes 

 

Yes 
X 

Yes 

 
Yes 

Comparability 

 Risk estimates adjusted for differences in age and gender 

 Risk estimates adjusted for any additional factor  

 

Yes 

Yes 

 
 

 

Yes 

Yes 

 
 

 

X  

X 

 

 

X  

X 

 
 

 

Yes 

Yes 

 
 

 

Yes 

Yes 

 

Yes 

Yes 

 
 

 

X  

X 

 
 

 

Yes 

Yes 

 
 

 

Yes 

Yes 

 
 

 

Yes 

Yes 

 
 

 

Yes 

Yes 

 
 

Outcome 

 Assessment by record linkage, other secure records or confirmed 
histologically 

 Mean/median of follow-up time ≥5y 

 Complete follow-up or subjects loss to follow-up unlikely to 
introduce bias (<10%) 

 

Yes 
 

Yes 

X 

 

Yes 
 

Yes 

X 

 

Yes 
 

Yes 

X 

 

Yes 
 

X  

Yes 

 

Yes 
 

Yes 

X 

 

Yes 
 

Yes 

X 
 

 

Yes 
 

Yes 

Yes 

 

Yes 
 

X  

Yes 

 

Yes 
 

Yes 

Yes 

 

Yes 
 

Yes 

Yes 

 

Yes 
 

Yes 

Yes 

 

Yes 
 

 

X 
 

Quality Score 7 7 3 2 6 7 7 3 8 8 8 6 

Inclusion in the Meta-analysis Yes Yes No No Yes Yes Yes No Yes Yes Yes Yes 

 X, not reported or unclear.  

 

 
 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 



 

 



 

 

WEBAPPENDIX 

 

Search Strategy 

PUBMED 

#1 kidney transplantation[MeSH term] 

#2 renal transplantation[MeSH term] 

#3 kidney grafting[MeSH term] 

#4 or/#1-3 

#5 neoplasm[MeSH term] 

#6 neoplasia[MeSH term] 

#7 cancer[MeSH term] 

#8 tumor[MeSH term] 

#9 or/#5-8 

#10 prognosis[MeSH:noexp] 

#11 diagnosed[title/abstract] 

#12 cohort$[title/abstract] 

#13 cohort effect[MeSH term] 

#14 cohort studies[MeSH:noexp] 

#15 predictor$[title/abstract] 

#16 death[title/abstract] 

#17 “models, statistical”[MeSH term] 

#18 or/#10-17 

#19 #4 and #9 and #18 

 

EMBASE 

#1 “kidney transplantation” 

#2 neoplasm 

#3 follow-up 

#4 prognos*.tw 

#5 ep.fs 

#6 or/3-5 

#7 #1 and #2 and #6 

 

SCOPUS 

("kidney transplantation" OR "renal transplantation") AND (cancer OR neoplas* OR tumor) AND (cohort 

OR incidence OR “follow-up stud*” OR prospective stud* OR retrospective stud*) 

 

LILACS 

(transplante de rim OR transplante de riñon OR kidney transplantation) AND (cancer OR 

neoplas$) AND (incidencia OR mortalidade OR seguimentos OR prognos$ OR prospect$) 

 

 



 

 

Excluded Studies 

Study Design (n=20) 

Reference List 

Cross-Sectional 

1. King GN, Healy CM, Glover MT, 

Kwan JT, Williams DM, Leigh IM, 

Worthington HV, Thornhill MH. 
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recipients. N Engl J Med. 1995 Apr 

20;332(16):1052-7. 

 

Review 

2. Yildirim Y. Ozyilkan O. Emiroglu R. 

Demirhan B. Karakayali H. Haberal M. 

Early diagnosis of cancer in renal 

transplant patients: a single center. 

Asian Pac J Cancer Prev. 2006 Apr-

Jun;7(2):336-9. 

 

3. Gomez-Roel X. Leon-Rodriguez E. 

Malignant neoplasias in renal 

transplantationrecipients. Rev. invest. 

clín. 2005 mar.-abr; 57(2):225-229. 

4. Gourin CG, Terris DJ. Head and neck 

cancer in transplant recipients. 

CurrOpinOtolaryngol Head Neck Surg.

 2004.Apr;12(2):122-6. 

 

5. de Paula FJ; Ianhez, LE. Malignant 

neoplasias in post renal transplant. J 

BrasNefrol. 1999 Dez; 21(4):161-66. 

 

6. Brunner FP, Landais P, Selwood NH. 

Malignancies after renal 

transplantation: the EDTA-ERA 

registry experience. European Dialysis 

and Transplantation Association-

European Renal Association. Nephrol 

Dial Transplant. 1995;10 Suppl 1:74-

80. 

 

Case Series 

7. Ruangkanchanasetr P, Lauhawatana B, 

Leawseng S, Kitpanich S, 

Lumpaopong A, Thirakhupt P. 

Malignancy in renal transplant 

recipients: a single-center experience in 

Thailand. J Med Assoc Thai. 2012 

May;95Suppl 5:S12-6. 

 

8. Blagojević-Lazić R, Radivojević D, 

Andrejević V, Dzamić Z, Acimović M, 

Milutinović D, Djurasić L, Hadzi-

Djokić J. Malignant disease in renal 

transplant recipients--our experience. 

ActaChirIugosl. 2012;59(1):49-51. 

 

9. Veroux M, Puliatti C, Fiamingo P, 

Cappello D, Macarone M, Puliatti D, 

Vizcarra D, Gagliano M, Veroux P. 

Early de novo malignancies after 

kidney transplantation. Transplant 

Proc. 2004 Apr;36(3):718-20. 

 

10. Preciado DA, Matas A, Adams GL. 

Squamous cell carcinoma of the head 

and neck in solid organ transplant 

recipients. Head Neck. 2002 

Apr;24(4):319-25. 

 

11. Einollahi B, Noorbala MM, Pezeshki 

ML, Khatami MR, Simforoosh N, 

Firoozan A, et al. Incidence of 

postrenal transplantation malignancies: 

A report of two centers in Tehran, 

Iran.TransplantProc 2001;33(5):2812. 

 

12. Askari H. Hashmi A. Lal M. Ali B. 

Hussain M. Hussain Z. Naqvi Z. Rizvi 

A. Postrenal transplant malignancies in 

a living-related donor program: 13-year 

experience--an 

update.Transplant Proc. 1999 

Dec;31(8):3236. 

 

13. Lal M. Alamdar S. Ali B. Hussain M. 

Hashmi A. Hussain Z. Naqvi A. Rizvi 

A. Postrenal transplant malignancies in 

a living-related donor program. 

Transplant Proc. 1998 May;30(3):822-

3. 

 

14. vanZuuren EJ, de Visscher JG, 

BouwesBavinck JN. Carcinoma of the 

lip in kidney transplant recipients. J 

Am AcadDermatol. 1998 

Mar;38(3):497-9. 
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Comparative Study 

15. Nanmoku K, Matsuda Y, Yamamoto T, 

Tsujita M, Hiramitsu T, Goto N, 

Katayama A, Watarai Y, Kobayashi T, 
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outcomes of renal transplantation in 
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Funnel Plot for Detecting Bias 

 

 

 

Funnel plot for assessing publication bias for head and neck cancer.  

The selected studies are shown as open circles, and the effect size in log units is shown as an open diamond. Funnel plot did not reveal obvious evidence of asymmetry 

(Egger‟s test: p-value = 0.538). However, Duval and Tweedie‟s “trim and fill” analysis suggested the presence of two outlying positive studies (filled arrow: Vajdicet al.
2
, 

dashed arrow: Adami et al.
22

). 
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Funnel plot for assessing publication bias for lip cancer.  

Funnel plot did not reveal any obvious evidence of asymmetry (Egger‟s test: p-value = 0.325). Duval and Tweedie‟s “trim and fill” analysis did not detect the presence of 

outlying positive studies.  
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Funnel plot for assessing publication bias for oral cavity/pharynx cancer.  

Funnel plot did not reveal obvious evidence of asymmetry (Egger‟s test: p-value = 0.802). Duval and Tweedie‟s “trim and fill” analysis suggested the presence of two 

outlying positive studies (filled arrow: Vajdicet al.
2
, dashed arrow: Wisgerhof et al.

26
). 
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Funnel plot for assessing publication bias for salivary gland cancer.  

Funnel plot did not reveal any obvious evidence of asymmetry (Egger‟s test: p-value = 0.426). Duval and Tweedie‟s “trim and fill” analysis did not detect the presence of 

outlying positive studies.  
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ASSESSMENT OF VALIDITY 

1. Piselli et al. 2013. 

Critical Appraisal 

Critical appraisal of included studies should be assessed using the STROBE (Strengthening the Reporting of Observational Studies in 

Epidemiology) Statement. If only the bare minimum of information has been provided, choose “partially” and consider 0.5.   

Item # Analysis Commentary 

TITLE AND ABSTRACT 1 Yes( x) Partially (  ) No (   ) Adequate.  

INTRODUCTION    
   „Background 2 Yes( x) Partially (  )  No (  ) Adequate. 

   Objectives 3 Yes( x) No (  ) To assess the spectrum of DNCs; to quantify the potentially increased risks, as compared 

to general population; to identify risk factors associated with cancer development.  

METHODS    
   Study design 4 Yes( x) Partially (  ) No (  ) Retrospective population-based cohort study.  

   Setting 5 Yes( x) Partially (  ) No (  ) The authors used clinical and epidemiological information of the 15 centres from 

northern, central and southern Italy. In each of the 15 centres, trained staff retrieved 

pertinent information from clinical charts and performed an audit for accuracy and 

consistency.  

   Participants 6 Yes(  ) Partially ( x ) No (  ) Patients who underwent KT between 1997 and 2007. Exclusion criteria: previous 
transplant received before 1997; cancer diagnosis within the five years preceding the 

transplant; a DCN diagnosed within 30 days after KT; a follow-up shorter than 30 days 

after KT; age at KT transplant below 18 years. Cancer diagnosis were recorded during 
follow-up visits and histologically confirmed. PY at risk for cancer were computed from 

30 days following KT  to date of the last follow-up visit, date of death, date of cancer 

diagnosis, date of return to dialysis or the end date of the study (31 December, 2009). 
Information on immunosuppression was not provided. The authors did not report if there 

was loss to follow-up.    

   Variables 7 Yes( x) Partially (  ) No (  ) Outcome: DNCs. Other variables: Personal information, transplant information and 
length of follow-up.  

   Data sources 8 Yes( x) Partially (  ) No (  ) Cancer diagnosis during follow-up. Cancer incidence rates in general population were 

obtained from the Cancer Incidence in Five Continents. 

   Bias 9 Yes( x ) Partially (  ) No (  )  To avoid surveillance bias, the authors excluded patients with cancer diagnosis within the 

five years preceding the transplant and a DCN diagnosed within 30 days after KT.   
   Study size 10 Yes( x) Partially (  ) No (  ) The number of KT during the study period determined the sample size.    

   Quantitative variables 11 Yes(  ) Partially (  ) No ( x ) The authors did not mention how they handled the quantitative variables.  

   Statistical methods 12 Yes( x) Partially (  ) No (  ) SIR (CI95%) using Poisson regression. The number of observed incident cancer cases 

was compared to that expected, which was computed from sex-, age-, area of residence- 

and period-specific incidence rates in the Italian general population.  IRR (CI95%) using 
Poisson regression (adjustment: age, sex, year of transplant and time since 

transplantation. Cancer incidence rates were calculated using Kaplan-Meier method.   

RESULTS    
   Participants 13 Yes(  ) Partially ( x )No (  ) The authors provide partially the flow of patients in the study, including potentially 

eligible patients and those included in the study. However, the number of patients 

completing follow-up was not informed.     

   Descriptive data 14 Yes( x) Partially (   ) No (  ) Described adequately. The median of follow-up was 5.2 years, representing 39 598 PY. 

   Outcome data 15 Yes( x) Partially (  ) No (  ) Described adequately.  

   Main results 16 Yes(  ) Partially ( x) No (  ) Partially adequate. Multivariate analysis for risk factors was not performed.  

   Other analysis 17 Yes( x) Partially (  ) No (  ) Subgroup analysis.  

DISCUSSION    
   Key results 18 Yes( x) Partially (  ) No (  ) Described adequately.  

   Limitations 19 Yes( x) Partially (  ) No (  ) Lack of information on cancer risk before transplant; lack of a linkage with population-
based cancer registries for all KTRs; lack of information on other risk factors including 

smoking, alcohol and viral infections.  

   Interpretation 20 Yes( x) Partially (  ) No (  ) Adequate.  

Generalisability 21 Yes(  ) Partially (x ) No (  ) There is as increase risk of cancer in KTR in Italy, especially of those of viral etiology. 

The authors suggested that use of mTORi could reduce the frequency of post-transplant 

DNCs. However, lack of information on viral infections and lack of multivariate analysis 
prevents that authors generalize their findings.  

OTHER INFORMATION    
   Funding 22 Yes( x )  No (  )  

FULFILLED CRITERIA 19 (    86.4   )%  

 

 

 

 



 

 

Study Quality 

The quality of the studies should be assessed by using the Newcastle-Ottawa Scale (NOS) for Cohort Studies. The NOS consists of 3 domains of 

quality: selection, comparability, and exposure/outcome assessment. For the selection domain a maximum of 4 points can be awarded, 2 points 

for comparability and 3 points for outcome. Only studies with NOS≥6 should be included in the meta-analysis.  

 

Domain Analysis 

1.2. Selection 

The study was a population-based cohort study 

   The comparison group was a concurrent cohort 

   Information on kidney transplantation was obtained from secure records 

The authors confirmed that cancer was not present before transplantation 

 

 

Yes ( x  )   No (   )  unclear (   ) 

Yes (   )   No ( x  )  unclear (   ) 

Yes ( x  )   No (   )  unclear (   ) 

Yes ( x  )   No (   )  unclear (   ) 

1.2. Comparability 

The risk estimates were adjusted for differences in age and gender 

The risk estimates were adjusted for any additional factor 

 

 

Yes ( x  )   No (   )  unclear (   ) 

Yes (  x )   No (   )  unclear (   ) 

1.3. Outcome 

  Assessment by record linkage, other secure records or confirmed histologically 

   Mean/median  of follow up ≥5 years 

 Complete follow up or subjects loss to follow up unlikely to introduce bias (< 10%)  

 

 

Yes ( x  )   No (   )  unclear (   ) 

Yes ( x  )   No (   )  unclear (   ) 

Yes (   )   No (   )  unclear ( x  ) 

Score: (   7     ) 

Inclusion in the Meta-analysis: Yes (  x   )    No (     ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

2. Cheung et al. 2012. 

 

Critical Appraisal 
Critical appraisal of included studies should be assessed using the STROBE (Strengthening the Reporting of Observational Studies in 

Epidemiology) Statement. If only the bare minimum of information has been provided, choose “partially” and consider 0.5.   

Item # Analysis Commentary 

TITLE AND ABSTRACT 1 Yes ( x )  Partially (   ) No (   ) Adequate.  

INTRODUCTION    
   Background 2 Yes ( x )  Partially (   ) No (   ) Adequate.  

   Objectives 3 Yes ( x )  No (   ) To determine the incidence and characteristics of all PTMs using the Hong Kong 

Renal Registry. The cancer incidence and the mortality rate of the KTRs are also 
compared with the general population. 

METHODS    
   Study design 4 Yes ( x ) Partially (   ) No (   ) Retrospective population-based cohort study.  

   Setting 5 Yes ( x ) Partially (   ) No (   ) Renal Registry of the Hospital Authority of Hong Kong and medical records from 

individual transplant centres. The Renal Registry accounts for 90-95% of all patients 

who received RRT in Hong Kong. It is an online registry with data entered directly 

through the Clinical Management System in Hospital Authority wards or clinics.  

   Participants 6 Yes (   ) Partially ( x ) No (   ) Patients who underwent KT between 1972 and 2011. A total of 4895 KTRs were 

followed for cancer incidence during this period. PTMs were diagnosed with 
histology and other relevant information and detected through medical records. 

Patients were censored at the time of death, time of graft failure, diagnosis of 

malignancy, the last reported contact or December 31, 2011. However, the authors 
did not report if there was loss to follow-up.   

   Variables 7 Yes (   ) Partially ( x ) No (   ) Outcome: PTMs. Definition: malignancy diagnosed histologically after kidney 

transplant. Diagnosis was performed according to the WHO classification. 
Secondary outcome: death. Definition: primary cause of death due to cancer. Other 

variables were studied but they were not described in this section.  

   Data sources 8 Yes ( x ) Partially (   ) No (   ) Renal Registry of the Hospital Authority of Hong Kong and medical records. Cancer 
incidence rates in general population were obtained from the Hong Kong Cancer 

Registry 2009.      

   Bias 9 Yes (   ) Partially (   ) No ( x ) The authors did not describe the measures that were taken during the conduct of the 

study to reduce the potential of bias. 

   Study size 10 Yes ( x )Partially (   )  No (   ) The number of KT during the study period determined the sample size.   

   Quantitative variables 11 Yes ( x ) Partially (   ) No (   ) Continuous data were expressed as mean ± SD. Categorical data were expressed as 

percentages.  

   Statistical methods 12 Yes ( x ) Partially (   ) No (   ) SIR and SMR (CI95%) using Poisson regression. The expected number of cases was 

obtained from the Hong Kong Cancer Registry 2009. All rates were adjusted for 

differences in sex and age between the transplant population and the general 
population.  

RESULTS    
   Participants 13 Yes (   ) Partially (   ) No ( x ) The authors did not provide the flow of patients in the study.  

   Descriptive data 14 Yes ( x ) Partially (   ) No (   ) Described adequately, including data on gender, donor type, first transplants and 

retransplants, age at transplant, person-years, year at transplant, duration of follow-

up, age at diagnosis of PTM, duration between transplant and PTM, and distribution 
of PTMs. The mean of follow-up was 8.2 ± 6.2 years, representing 40 246 PY.  

   Outcome data 15 Yes ( x ) Partially (   ) No (   ) Described adequately.  

   Main results 16 Yes ( x ) Partially (   ) No (   ) Described adequately.  

   Other analysis 17 Yes ( x ) Partially (   ) No (   ) Subgroup analysis.   

DISCUSSION    
   Key results 18 Yes ( x ) Partially (   ) No (   ) Described adequately.  

   Limitations 19 Yes ( x ) Partially (   ) No (   ) Design; various risk factors of cancers were not recorded; cancer incidence and 

mortality rates might be underestimated.  

   Interpretation 20 Yes ( x ) Partially (   ) No (   ) Adequate. 

Generalisability 21 Yes ( x ) Partially (   ) No (   ) The increases in cancer incidence can translate into similar increases in cancer 

mortality, especially in NHL. This study has important implications that specific 

strategies in cancer surveillance in selected patient groups are needed to improve 
transplant outcomes.  

OTHER INFORMATION    
   Funding 22 Yes (   )    No ( x ) Unclear.  

FULFILLED CRITERIA 18 (    81.8   )%  

 

 

 

 

 

 



 

 

Study Quality 

The quality of the studies should be assessed by using the Newcastle-Ottawa Scale (NOS) for Cohort Studies. The NOS consists of 3 domains of 

quality: selection, comparability, and exposure/outcome assessment. For the selection domain a maximum of 4 points can be awarded, 2 points 

for comparability and 3 points for outcome. Only studies with NOS≥6 should be included in the meta-analysis.  

 

Domain Analysis 

2.1. Selection 

The study was a population-based cohort study 

   The comparison group was a concurrent cohort 

   Information on kidney transplantation was obtained from secure records 

The authors confirmed that cancer was not present before transplantation 

 

 

Yes ( x  )   No (   )  unclear (   ) 

Yes (   )   No ( x  )  unclear (   ) 

Yes ( x  )   No (   )  unclear (   ) 

Yes ( x  )   No (   )  unclear (   ) 

1.2. Comparability 

The risk estimates were adjusted for differences in age and gender 

The risk estimates were adjusted for any additional factor 

 

 

Yes ( x  )   No (   )  unclear (   ) 

Yes (  x )   No (   )  unclear (   ) 

1.3. Outcome 

  Assessment by record linkage, other secure records or confirmed histologically 

   Mean/median  of follow up ≥5 years 

 Complete follow up or subjects loss to follow up unlikely to introduce bias (< 10%)  

 

 

Yes ( x  )   No (   )  unclear (   ) 

Yes ( x  )   No (   )  unclear (   ) 

Yes (   )   No (   )  unclear ( x  ) 

Score: (   7     ) 

Inclusion in the Meta-analysis: Yes (  x   )    No (     ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

3. Hwang et al. 2011. 

 

Critical Appraisal 
Critical appraisal of included studies should be assessed using the STROBE (Strengthening the Reporting of Observational Studies in 

Epidemiology) Statement. If only the bare minimum of information has been provided, choose “partially” and consider 0.5.   

Item # Analysis Commentary 

TITLE AND ABSTRACT 1 Yes ( x ) Partially (   ) No (   ) Adequate.  

INTRODUCTION    

   Background 2 Yes ( x ) Partially (   ) No (   ) Adequate.  

   Objectives 3 Yes ( x ) No (   ) To investigate the incidence, type, and risk factors of malignancies after KT 

in Korea. 

METHODS    

   Study design 4 Yes ( x ) Partially (   ) No (   ) Retrospective cohort study.   

   Setting 5 Yes ( x ) Partially (   ) No (   ) The authors performed a retrospective cohort study by reviewing the medical 

records and electronic registry of 1965 KT recipients who underwent follow-

up at Seoul St. Mary‟s Hospital, Catholic University of Korea from March 
1969 to February 2009. A prospective database for these patients has evolved 

significantly since 1969. In its current computerized form, the database 

contains pre and post-transplant information for KT recipients, as well as a 
diagnosis code for all types of secondary diagnoses and related follow-up. 

All data were registered by a member of the transplantation center. 

   Participants 6 Yes (   ) Partially ( x ) No (   ) Patients who underwent KT between 1969 and 2009. It is not clear if the 
patients had cancer at the start of investigation.  The authors did not report if 

there was loss to follow-up.   

   Variables 7 Yes (   ) Partially ( x ) No (   ) Main outcome: cancer after KT. Cancer diagnosis during follow-up. 
Diagnostic criteria were not informed. Other variables were studied but they 

were not described in this section.   

   Data sources 8 Yes ( x ) Partially (   ) No (   ) Medical records and electronic registry from Seoul St. Mary‟s Hospital, 
Catholic University of Korea. The Annual Report on Cancer Registry of 

Korea 2007.  

   Bias 9 Yes (    ) Partially (   ) No ( x) The authors did not describe the measures that were taken during the conduct 
of the study to reduce the potential of bias. 

   Study size 10 Yes ( x ) Partially (   ) No (   ) The number of KT during the study period determined the sample size.   

   Quantitative variables 11 Yes ( x )  Partially (   ) No (   ) All data were expressed as mean values ± standard deviation. 

   Statistical methods 12 Yes (   ) Partially ( x ) No (   ) Rate of increase, calculated by the ratio of the observed to expected number 

of cancer cases. CI95% ?. Adjustment? Student‟s t-test for continuous 

variables and the chi-square test for categorical variables were used to 
compare data between the two groups, with or without cancer.Kaplan–Meier 

method and log-rank test were used to compare patients and graft survival 

rates between patients with cancer and patients without cancer. Factors 
associated with occurrence of malignancy were assessed by univariate and 

multivariate analyses according to a Cox proportional hazard model. 

RESULTS    

   Participants 13 Yes (    )  Partially (   ) No ( x ) The authors did not provide the flow of patients in the study.  

   Descriptive data 14 Yes ( x )  Partially (   ) No (   ) Described adequately. The mean of follow-up was 9.1±6.9 years, 

representing 15 400 PY.   

   Outcome data 15 Yes ( x )  Partially (   ) No (   ) Described adequately.  

   Main results 16 Yes (   )  Partially ( x ) No (   ) Outcome data described as rate of increase. 95% CI was not informed.  

   Other analysis 17 Yes (    )  Partially (   ) No ( x )  

DISCUSSION    

   Key results 18 Yes ( x )  Partially (   ) No (   ) Described adequately.  

   Limitations 19 Yes (   )  Partially (   ) No ( x ) Not described.  

   Interpretation 20 Yes ( x )  Partially (   ) No (   ) Adequate.  

Generalisability 21 Yes ( x )  Partially (   ) No (   ) Adequate. 

OTHER 

INFORMATION 

   

   Funding 22 Yes ( x )    No (   ) No funding.  

FULFILLED CRITERIA 16 (    72.7   )%  

 

 

 

 

 

 

 



 

 

Study Quality 

The quality of the studies should be assessed by using the Newcastle-Ottawa Scale (NOS) for Cohort Studies. The NOS consists of 3 domains of 

quality: selection, comparability, and exposure/outcome assessment. For the selection domain a maximum of 4 points can be awarded, 2 points 

for comparability and 3 points for outcome. Only studies with NOS≥6 should be included in the meta-analysis.  

 

Domain Analysis 

3.1. Selection 

The study was a population-based cohort study 

   The comparison group was a concurrent cohort 

   Information on kidney transplantation was obtained from secure records 

The authors confirmed that cancer was not present before transplantation 

 

 

Yes (   )   No ( x  )  unclear (   ) 

Yes (   )   No ( x  )  unclear (   ) 

Yes ( x  )   No (   )  unclear (   ) 

Yes (  )   No ( x  )  unclear (   ) 

1.2. Comparability 

The risk estimates were adjusted for differences in age and gender 

The risk estimates were adjusted for any additional factor 

 

 

Yes (   )   No ( x  )  unclear (   ) 

Yes (  )   No (  x )  unclear (   ) 

1.3. Outcome 

  Assessment by record linkage, other secure records or confirmed histologically 

   Mean/median  of follow up ≥5 years 

 Complete follow up or subjects loss to follow up unlikely to introduce bias (< 10%)  

 

 

Yes ( x  )   No (   )  unclear (   ) 

Yes ( x  )   No (   )  unclear (   ) 

Yes (   )   No (   )  unclear ( x  ) 

Score: (   3     ) 

Inclusion in the Meta-analysis: Yes (     )    No (  x   ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

4. Sun et al. 2011. 

 

Critical Appraisal 
Critical appraisal of included studies should be assessed using the STROBE (Strengthening the Reporting of Observational Studies in 

Epidemiology) Statement. If only the bare minimum of information has been provided, choose “partially” and consider 0.5.   

Item # Analysis Commentary 

TITLE AND ABSTRACT 1 Yes ( x ) Partially (   ) No (   ) Adequate.  

INTRODUCTION    

   Background 2 Yes ( x ) Partially (   ) No (   ) Adequate.  

   Objectives 3 Yes ( x ) No (   ) To investigate the incidence of malignancies after KT in China. 

METHODS    

   Study design 4 Yes ( x ) Partially (   ) No (   ) Retrospective cohort study.   

   Setting 5 Yes ( x ) Partially (   ) No (   ) The local data in Jinling Hospital were derived from the renal 

allograft recipients transplanted during 1994-2004. All patients were 

followed for at least three years.  

   Participants 6 Yes (   ) Partially ( x ) No (   ) Patients who underwent KT between 1994 and 2004. It is not clear if 

the patients had cancer at the start of investigation. All patients were 

well followed-up except for 37 recipients. Information on 

immunosuppression was not provided.  

   Variables 7 Yes ( x ) Partially (   ) No (   ) Main outcome: DNCs. The diagnosis of cancer was based on the 

clinical manifestations as well as pathology, during follow-up. 

   Data sources 8 Yes (   ) Partially ( x ) No (   ) Unclear. The overall standardized incidence ratio (SIR) in Nanjing 

post-transplant population was based on data from Chinese 

malignancy registry agency.  

   Bias 9 Yes (    ) Partially (   ) No ( x) The authors did not describe the measures that were taken during the 

conduct of the study to reduce the potential of bias. 

   Study size 10 Yes (   ) Partially (   ) No ( x ) Altogether 1000 recipients were enrolled in this study. It is not clear 

if this number corresponds to the total KT performed in the period 

study.  

   Quantitative variables 11 Yes (   )  Partially (   ) No ( x ) Not described.  

   Statistical methods 12 Yes (   ) Partially ( x ) No (   ) Standardized incidence rates were generated according to patients‟ 

age. Standardized incidence rate in general population was based on 

the population of Shanghai 2005, which is very close to Nanjing. 

95% confidence intervals (CI) were calculated using SPSS 11.0. The 

authors did not provide information on regression model used for CI 

95%.  

RESULTS    

   Participants 13 Yes (    )  Partially (   ) No ( x ) The authors did not provide the flow of patients in the study.  

   Descriptive data 14 Yes (    )  Partially ( x ) No (   ) Described adequately. The authors did not provide the mean of 

follow-up. A total of 8531 person-years of observation were 

accumulated.   

   Outcome data 15 Yes ( x )  Partially (   ) No (   ) Described adequately.  

   Main results 16 Yes (   )  Partially ( x ) No (   ) CIs95% were not informed.  

   Other analysis 17 Yes (    )  Partially (   ) No ( x )  

DISCUSSION    

   Key results 18 Yes ( x )  Partially (   ) No (   ) Described adequately.  

   Limitations 19 Yes (   )  Partially (   ) No ( x ) Not described.  

   Interpretation 20 Yes ( x )  Partially (   ) No (   ) Adequate.  

Generalisability 21 Yes ( x )  Partially (   ) No (   ) Chinese renal allograft recipients have a unique spectrum of post-

transplant malignancies. Recipients under long term 

immunosupressants should be paid more attention to urinary and 

digestive system malignancies. 

OTHER 

INFORMATION 

   

   Funding 22 Yes (   )    No ( x )  

FULFILLED CRITERIA 12.5 (    56.8   )%  

 

 

 

 

 

 



 

 

Study Quality 

The quality of the studies should be assessed by using the Newcastle-Ottawa Scale (NOS) for Cohort Studies. The NOS consists of 3 domains of 

quality: selection, comparability, and exposure/outcome assessment. For the selection domain a maximum of 4 points can be awarded, 2 points 

for comparability and 3 points for outcome. Only studies with NOS≥6 should be included in the meta-analysis.  

 

Domain Analysis 

4.1. Selection 

The study was a population-based cohort study 

   The comparison group was a concurrent cohort 

   Information on kidney transplantation was obtained from secure records 

The authors confirmed that cancer was not present before transplantation 

 

 

Yes (   )   No ( x  )  unclear (   ) 

Yes (   )   No ( x  )  unclear (   ) 

Yes (   )   No (   )  unclear ( x  ) 

Yes (  )   No ( x  )  unclear (   ) 

1.2. Comparability 

The risk estimates were adjusted for differences in age and gender 

The risk estimates were adjusted for any additional factor 

 

 

Yes (   )   No ( x  )  unclear (   ) 

Yes (  )   No (  x )  unclear (   ) 

1.3. Outcome 

  Assessment by record linkage, other secure records or confirmed histologically 

   Mean/median  of follow up ≥5 years 

 Complete follow up or subjects loss to follow up unlikely to introduce bias (< 10%)  

 

 

Yes ( x  )   No (   )  unclear (   ) 

Yes (   )   No (   )  unclear ( x  ) 

Yes ( x )   No (   )  unclear (  ) 

Score: (   2     ) 

Inclusion in the Meta-analysis: Yes (     )    No (  x   ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

5. Wisgerhof et al. 2011. 

 

Critical Appraisal 
Critical appraisal of included studies should be assessed using the STROBE (Strengthening the Reporting of Observational Studies in 

Epidemiology) Statement. If only the bare minimum of information has been provided, choose “partially” and consider 0.5.   

Item # Analysis Commentary 

TITLE AND ABSTRACT 1 Yes ( x ) Partially (   ) No (   ) Adequate.  

INTRODUCTION    

   Background 2 Yes ( x ) Partially (   ) No (   ) Adequate.  

   Objectives 3 Yes ( x ) No (   ) 1. To estimate de incidence of NCM and cutaneous SCC and BCC in KTR at 

the LUMC; 2. To compare this incidence with the incidence in the general 

Dutch population; 3. Assessed the survival rate of KTR who had NCM 
before transplantation and the survival rates after development of post-

transplant NCM, cutaneous SCC and BCC.  

METHODS    

   Study design 4 Yes ( x ) Partially (   ) No (   ) Retrospective cohort study.   

   Setting 5 Yes ( x ) Partially (   ) No (   ) Leiden University Medical Center (LUMC). Most of patients were regularly 

followed at the department of Nephrology. When patients had cutaneous 

problems they were also seen at the department of Dermatology. At each 
visit to the skin clinic the entire skin was checked for skin problems. Special 

attention was focused on the possible presence of keratotic skin lesions and 

skin cancers. 

   Participants 6 Yes (   ) Partially ( x ) No (   ) Patients who received a first KT between March 1966 and January 2006. 

Premalignant and in situ lesions were excluded. Follow-up data were 

collected until June 2007. Malignancies before transplantation were not 
considered in the analyses. However, the authors did not report if there was 

loss to follow-up.   

   Variables 7 Yes ( x ) Partially (   ) No (   ) Main outcomes: NCM and cutaneous SCC and/or BCC. The diagnoses of 
NCM were based on ICD-10. Lip carcinomas were classified as cutaneous 

SCC or BCC. Other variables were studied but they were not described in 

this section.   

   Data sources 8 Yes ( x ) Partially (   ) No (   ) Oncological registry of LUMC, medical charts, PALGA, Eindhoven Cancer 

Registry (1966-1988) and Netherlands Cancer Registry (1989-2006).  

   Bias 9 Yes (    ) Partially (   ) No ( x) The authors did not describe the measures that were taken during the conduct 
of the study to reduce the potential of bias. 

   Study size 10 Yes ( x ) Partially (   ) No (   ) The number of KT during the study period determined the sample size.   

   Quantitative variables 11 Yes (   )  Partially (   ) No ( x ) The authors did not mention how they handled the quantitative variables.  

   Statistical methods 12 Yes ( x ) Partially (   ) No (   ) Cumulative incidence of cancer: Kaplan Meier survival analyses. SMR with 

95% CI matching for age, sex and calendar time. The expected number of 

BCC could not be calculated. Survival of the patients with cancer: Kaplan 
Meier survival analyses. Survival of the patients was not compared with 

survival in the general population, because the stage of disease in KTR was 

not systematically collected.  

RESULTS    

   Participants 13 Yes (    )  Partially (   ) No ( x ) The authors did not provide the flow of patients in the study.  

   Descriptive data 14 Yes (   )  Partially ( x ) No (   ) Described adequately. The mean of follow-up was 9.2 years. Person-years 

were not informed.    

   Outcome data 15 Yes ( x )  Partially (   ) No (   ) Described adequately.  

   Main results 16 Yes ( x )  Partially (   ) No (   ) Described adequately. . 

   Other analysis 17 Yes (    )  Partially (   ) No ( x )  

DISCUSSION    

   Key results 18 Yes ( x )  Partially (   ) No (   ) Described adequately.  

   Limitations 19 Yes ( x )  Partially (   ) No (   ) “Period effects”, single center, “small” sample, and surveillance bias 
(medical doctors follow KTR more intensively compared to general 

population). 

   Interpretation 20 Yes ( x )  Partially (   ) No (   ) Adequate.  

Generalisability 21 Yes ( x )  Partially (   ) No (   ) The increased incidence of NCM after KT is associated with a high 

mortality.  

OTHER 

INFORMATION 

   

   Funding 22 Yes ( x )    No (   ) No funding.  

FULFILLED CRITERIA 17 (    77.3   )%  

 

 

 

 



 

 

Study Quality 

The quality of the studies should be assessed by using the Newcastle-Ottawa Scale (NOS) for Cohort Studies. The NOS consists of 3 domains of 

quality: selection, comparability, and exposure/outcome assessment. For the selection domain a maximum of 4 points can be awarded, 2 points 

for comparability and 3 points for outcome. Only studies with NOS≥6 should be included in the meta-analysis.  

 

Domain Analysis 

5.1. Selection 

The study was a population-based cohort study 

   The comparison group was a concurrent cohort 

   Information on kidney transplantation was obtained from secure records 

The authors confirmed that cancer was not present before transplantation 

 

 

Yes (   )   No ( x  )  unclear (   ) 

Yes (   )   No ( x  )  unclear (   ) 

Yes ( x  )   No (   )  unclear (   ) 

Yes ( x  )   No (   )  unclear (   ) 

1.2. Comparability 

The risk estimates were adjusted for differences in age and gender 

The risk estimates were adjusted for any additional factor 

 

 

Yes ( x  )   No (   )  unclear (   ) 

Yes ( x  )   No (   )  unclear (   ) 

1.3. Outcome 

  Assessment by record linkage, other secure records or confirmed histologically 

   Mean/median  of follow up ≥5 years 

 Complete follow up or subjects loss to follow up unlikely to introduce bias (< 10%)  

 

 

Yes ( x  )   No (   )  unclear (   ) 

Yes ( x  )   No (   )  unclear (   ) 

Yes (  )   No (   )  unclear ( x  ) 

Score: (   6     ) 

Inclusion in the Meta-analysis: Yes (  x   )    No (     ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

6. Collett et al. 2010. 

 

Critical Appraisal 
Critical appraisal of included studies should be assessed using the STROBE (Strengthening the Reporting of Observational Studies in 

Epidemiology) Statement. If only the bare minimum of information has been provided, choose “partially” and consider 0.5.   

Item # Analysis Commentary 

TITLE AND ABSTRACT 1 Yes ( x ) Partially (   ) No (   ) Adequate.  

INTRODUCTION    

   Background 2 Yes ( x ) Partially (   ) No (   ) Adequate.  

   Objectives 3 Yes ( x ) No (   ) To describe the incidence of de novo malignancy in British solid organ 

transplant recipients. 

METHODS    

   Study design 4 Yes ( x ) Partially (   ) No (   ) Population-based retrospective cohort study.   

   Setting 5 Yes ( x ) Partially (   ) No (   ) Data on transplant recipients in the UK Transplant Registry, held by NHS 

Blood and Transplant (NHSBT), has been linked to information on cancer 

registrations following solid organ transplantation recorded by the eight 
cancer registries in England and the separate registries for Wales and 

Scotland, using the NHS number. This number was not available for 17% of 

all transplant recipients since 1980, mainly those in the 1980s.  

   Participants 6 Yes (   ) Partially ( x ) No (   ) The study cohort consists of all patients transplanted in England, Wales and 

Scotland, who received a first kidney, liver, heart or lung transplant between 

1 January 1980 and 31 December 2007, and who had an NHS number. Those 
who received a combined heart and double lung transplant (n = 553) were 

classed as lung transplant recipients, and those who received a combined 

pancreas and kidney transplant (n = 764) were taken to be kidney recipients. 
The small number of recipients of a pancreas alone (n = 33) were excluded, 

together with all other multi-organ transplant recipients (n = 177).To exclude 

cancers that may have been prevalent at the time of  transplantation, all 
patients with cancer diagnosis within one month of transplant were excluded, 

except for the 620 patients diagnosed with PTLD, defined as the occurrence 

of Hodgkin‟s or non-Hodgkin‟s lymphoma (ICD10: C81–C85). The cohort 
consists of 37 617 transplanted patients with known age and gender at 

transplantation. Patients were followed up from the date of first transplant to 

the earliest of the date of first reported de novo malignancy, or date of death 
within the study period. However, the authors did not report if there was loss 

to follow-up.   

   Variables 7 Yes ( x ) Partially (   ) No (   ) Main outcomes: de novo malignancies after organ transplantation. The 
diagnoses of NCM were based on ICD-10. Other variables were described in 

this section.   

   Data sources 8 Yes ( x ) Partially (   ) No (   ) UK Transplant Registry and cancer registries. 

   Bias 9 Yes (    ) Partially (   ) No ( x) The authors did not describe the measures that were taken during the conduct 

of the study to reduce the potential of bias. 

   Study size 10 Yes ( x ) Partially (   ) No (   ) The number of KT during the study period determined the sample size.   

   Quantitative variables 11 Yes ( x )  Partially (   ) No (   ) Described adequately.   

   Statistical methods 12 Yes ( x ) Partially (   ) No (   ) SIR (CI95%) using Poisson regression. Adjustment: sex, gender and time 
period specific rates. Cumulative incidence.  

RESULTS    

   Participants 13 Yes (    )  Partially (   ) No ( x ) The authors did not provide the flow of patients in the study.  

   Descriptive data 14 Yes (   )  Partially ( x ) No (   ) Described adequately. The median of follow-up was 16 years. PY were not 
described.    

   Outcome data 15 Yes ( x )  Partially (   ) No (   ) Described adequately.  

   Main results 16 Yes ( x )  Partially (   ) No (   ) Described adequately. 

   Other analysis 17 Yes ( x )  Partially (   ) No (   ) Subgroup analysis. 

DISCUSSION    

   Key results 18 Yes ( x )  Partially (   ) No (   ) Described adequately.  

   Limitations 19 Yes ( x )  Partially (   ) No (   ) Especially the lack of complete data on immunosuppression. 

   Interpretation 20 Yes ( x )  Partially (   ) No (   ) Adequate.  

Generalisability 21 Yes ( x )  Partially (   ) No (   )  

OTHER 

INFORMATION 

   

   Funding 22 Yes ( x )    No (   )  

FULFILLED CRITERIA 19 (    86.4   )%  

 

 

 

 



 

 

Study Quality 

The quality of the studies should be assessed by using the Newcastle-Ottawa Scale (NOS) for Cohort Studies. The NOS consists of 3 domains of 

quality: selection, comparability, and exposure/outcome assessment. For the selection domain a maximum of 4 points can be awarded, 2 points 

for comparability and 3 points for outcome. Only studies with NOS≥6 should be included in the meta-analysis.  

 

Domain Analysis 

6.1. Selection 

The study was a population-based cohort study 

   The comparison group was a concurrent cohort 

   Information on kidney transplantation was obtained from secure records 

The authors confirmed that cancer was not present before transplantation 

 

 

Yes ( x  )   No (   )  unclear (   ) 

Yes (   )   No ( x  )  unclear (   ) 

Yes ( x  )   No (   )  unclear (   ) 

Yes ( x  )   No (   )  unclear (   ) 

1.2. Comparability 

The risk estimates were adjusted for differences in age and gender 

The risk estimates were adjusted for any additional factor 

 

 

Yes ( x  )   No (   )  unclear (   ) 

Yes ( x  )   No (   )  unclear (   ) 

1.3. Outcome 

  Assessment by record linkage, other secure records or confirmed histologically 

   Mean/median  of follow up ≥5 years 

 Complete follow up or subjects loss to follow up unlikely to introduce bias (< 10%)  

 

 

Yes ( x  )   No (   )  unclear (   ) 

Yes ( x  )   No (   )  unclear (   ) 

Yes (  )   No (   )  unclear ( x  ) 

Score: (   7     ) 

Inclusion in the Meta-analysis: Yes (  x   )    No (     ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

7. Mäkitie et al. 2008. 

 

Critical Appraisal 
Critical appraisal of included studies should be assessed using the STROBE (Strengthening the Reporting of Observational Studies in 

Epidemiology) Statement. If only the bare minimum of information has been provided, choose “partially” and consider 0.5.   

Item # Analysis Commentary 

TITLE AND ABSTRACT 1 Yes ( x )  Partially (   ) No (   ) Adequate.  

INTRODUCTION    
   Background 2 Yes ( x )  Partially (   ) No (  ) Adequate. 

   Objectives 3 Yes ( x )  No (   ) To determine the incidence and specific sites of head and neck cancer in a 

nationwide series of renal transplant patients in Finland. 

METHODS    

   Study design 4 Yes ( x )  Partially (   ) No (   ) Retrospective population-based cohort study.  

   Setting 5 Yes ( x )  Partially (   ) No (   ) Division of Transplantation, Helsinki University Central Hospital. In Finland, 
all KTs are performed in this tertiary care centre.    

   Participants 6 Yes (   )  Partially ( x ) No (   ) All patients who underwent KT in Finland between 1964 and 1997 were 

included in this study. A total of 2884 KTRs were followed for cancer 

incidence during the period from 1967 to 2003. Personal data of the KTRs 

were linked with the files of the Finnish Cancer Registry. No patient lost to 

follow-up. There is no information if the patients had cancer at the start of 
investigation.  

   Variables 7 Yes (  )  Partially ( x ) No (   ) Outcome: post-transplant non-lymphomatous head and neck malignancies 

(described in the final of introduction). The authors analyzed the cancer 
incidence according to age groups and immunosuppression regimen, but these 

variables were not categorized in the methods section.  Description of the 

diagnostic criteria of cancer was not informed.  

   Data sources 8 Yes ( x ) Partially (   ) No (   ) National Kidney Transplant Registry and Finnish Cancer Registry.     

   Bias 9 Yes (   )  Partially (   ) No ( x ) The authors did not describe the measures that were taken during the conduct 

of the study to reduce the potential of bias.  
   Study size 10 Yes ( x ) Partially (   ) No (   ) The number of KT during the study period determined the sample size.  

   Quantitative variables 11 Yes (    ) Partially (  ) No ( x ) The authors did not explain how quantitative variables were handled.  

   Statistical methods 12 Yes ( x ) Partially (   ) No (   ) SIR (CI95%) using Poisson regression. The observed numbers were 

compared to the expected numbers based on site-specific cancer incidence of 

the malignancies in the national population, stratified by age, sex and calendar 
time.  

RESULTS    
   Participants 13 Yes (   ) Partially (   ) No ( x ) The authors did not provide the flow of patients in the study.  

   Descriptive data 14 Yes (   )  Partially ( x ) No (   ) The characteristics of patients were poorly described in the methods section. 

The mean of follow-up was 10.2 years, representing 29 465 PY.  

   Outcome data 15 Yes ( x ) Partially (   ) No (   ) The number of outcome events was provided adequately. 

   Main results 16 Yes ( x ) Partially (   ) No (   ) Described adequately.   

   Other analysis 17 Yes ( x )  Partially (   ) No (   ) Cancer incidence according to age groups and immunosuppressive agents.   

DISCUSSION    
   Key results 18 Yes ( x ) Partially (   ) No (   ) Described adequately.  

   Limitations 19 Yes (   )Partially (   ) No ( x ) Not described.   

   Interpretation 20 Yes ( x ) Partially (   ) No (   ) Adequate.  

Generalisability 21 Yes ( x ) Partially (   ) No (   ) The long-term surveillance of head and neck cancer in the post-transplant 

population is warranted and important. If cancer is diagnosed, despite the risk 
of graft loss the immunosuppressive medication in these patients should be 

minimized or even interrupted.  

OTHER INFORMATION    
   Funding 22 Yes (   )    No ( x ) Not described.  

FULFILLED CRITERIA 15.5 (  70.5   )%  

 

 

 

 

 

 

 



 

 

Study Quality 

The quality of the studies should be assessed by using the Newcastle-Ottawa Scale (NOS) for Cohort Studies. The NOS consists of 3 domains of 

quality: selection, comparability, and exposure/outcome assessment. For the selection domain a maximum of 4 points can be awarded, 2 points 

for comparability and 3 points for outcome. Only studies with NOS≥6 should be included in the meta-analysis.  

 

Domain Analysis 

7.1. Selection 

The study was a population-based cohort study 

   The comparison group was a concurrent cohort 

   Information on kidney transplantation was obtained from secure records 

The authors confirmed that cancer was not present before transplantation 

 

 

Yes ( x  )   No (   )  unclear (   ) 

Yes (   )   No ( x  )  unclear (   ) 

Yes ( x  )   No (   )  unclear (   ) 

Yes (  )   No ( x  )  unclear (   ) 

1.2. Comparability 

The risk estimates were adjusted for differences in age and gender 

The risk estimates were adjusted for any additional factor 

 

 

Yes ( x  )   No (   )  unclear (   ) 

Yes ( x  )   No (   )  unclear (   ) 

1.3. Outcome 

  Assessment by record linkage, other secure records or confirmed histologically 

   Mean/median  of follow up ≥5 years 

 Complete follow up or subjects loss to follow up unlikely to introduce bias (< 10%)  

 

 

Yes ( x  )   No (   )  unclear (   ) 

Yes ( x  )   No (   )  unclear (   ) 

Yes ( x  )   No (   )  unclear (  ) 

Score: (   7     ) 

Inclusion in the Meta-analysis: Yes (  x   )    No (     ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

8. Végsô et al. 2007. 

 

Critical Appraisal 
Critical appraisal of included studies should be assessed using the STROBE (Strengthening the Reporting of Observational Studies in 

Epidemiology) Statement. If only the bare minimum of information has been provided, choose “partially” and consider 0.5.   

Item # Analysis Commentary 

TITLE AND ABSTRACT 1 Yes (x)  Partially (  ) No (   ) Adequate. 

INTRODUCTION    
   Background 2 Yes (x)  Partially (  ) No (   ) Adequate. 

   Objectives 3 Yes (x)  No (   ) To determine the incidence and characteristics of malignant tumors of 2535 

KTRs in a Transplant Center in Budapest, Hungary.    

METHODS    
   Study design 4 Yes (x)  Partially (  ) No (   ) Retrospective cohort study.   

   Setting 5 Yes (x)  Partially (  ) No (   ) Kidney Transplant Program of Semmelweis University, Budapest, Hungary.  

   Participants 6 Yes (  )  Partially (x) No (   ) Patients who underwent KT between 1973 and 2007. All transplanted patients 

were followed at out-patient care unit as long as their transplanted kidney 
functioned. In case of complication they were admitted to department. It is not 

clear of the study is population-based. The patients were regularly followed, 
while 2% were lost to follow-up. Diagnosis was not commented. In addition, 

there is no information if the patients had cancer at the start of investigation.    

   Variables 7 Yes (  )  Partially (x) No (   ) Outcome: PTMs. Diagnosis during follow-up. Description of the diagnostic 
criteria of cancer was not informed. Variables: other variables were not clearly 

specified.    

   Data sources 8 Yes (x)  Partially (   ) No (  ) Medical records and Hungarian National Cancer Registry.   

   Bias 9 Yes (  )   Partially (  ) No (x) The authors did not describe the measures that were taken during the conduct of 

the study to reduce the potential of bias. 
   Study size 10 Yes (x)  Partially (  ) No (   ) The number of KT during the study period determined the sample size.  

   Quantitative variables 11 Yes (   )  Partially (  ) No (x) The authors did not mention how they handled the quantitative variables. 

   Statistical methods 12 Yes (  )   Partially (x) No (  ) Poor description. The authors did not mention how they calculated the SIR.  

RESULTS    
   Participants 13 Yes (x) Partially (  )  No (   ) The authors did not provide the flow of patients in the study. 

   Descriptive data 14 Yes (  )  Partially (x)  No (  ) Most of the descriptive data were found in the methods section. These data 

include only patients with cancer. The mean follow-up time of tumor patients was 

94.11 months. PY were not informed.  

   Outcome data 15 Yes (x)  Partially (  )  No (  ) Described adequately.  

   Main results 16 Yes (  )  Partially (x)  No (  ) Described as rate of increase. CIs(95%) were not informed.  

   Other analysis 17 Yes (x)  Partially (  )  No (  ) Comparison of tumor patients according to different immunosuppressive 
regimens.  

DISCUSSION    
   Key results 18 Yes (  )  Partially (x)  No (  ) Poor.  

   Limitations 19 Yes (   ) Partially (  )  No (x) Not described.  

   Interpretation 20 Yes (x)  Partially (  )  No (  ) Adequate.  

Generalisability 21 Yes (  )  Partially (x)   No ( ) The authors stated the importance of oncologic screening in patients on the 
waiting list. This sentence cannot be asserted since the incidence of malignancies 

was not measured in this group.  

OTHER 

INFORMATION 

   

   Funding 22 Yes (   )    No ( x ) Not described.  

FULFILLED CRITERIA 14.5 (    65.9   )%  

 

 

 

 

 

 

 

 

 



 

 

Study Quality 

The quality of the studies should be assessed by using the Newcastle-Ottawa Scale (NOS) for Cohort Studies. The NOS consists of 3 domains of 

quality: selection, comparability, and exposure/outcome assessment. For the selection domain a maximum of 4 points can be awarded, 2 points 

for comparability and 3 points for outcome. Only studies with NOS≥6 should be included in the meta-analysis.  

 

Domain Analysis 

8.1. Selection 

The study was a population-based cohort study 

   The comparison group was a concurrent cohort 

   Information on kidney transplantation was obtained from secure records 

The authors confirmed that cancer was not present before transplantation 

 

 

Yes (   )   No ( x  )  unclear (   ) 

Yes (   )   No ( x  )  unclear (   ) 

Yes ( x  )   No (   )  unclear (   ) 

Yes (  )   No ( x  )  unclear (   ) 

1.2. Comparability 

The risk estimates were adjusted for differences in age and gender 

The risk estimates were adjusted for any additional factor 

 

 

Yes (   )   No ( x  )  unclear (   ) 

Yes (  )   No ( x  )  unclear (   ) 

1.3. Outcome 

  Assessment by record linkage, other secure records or confirmed histologically 

   Mean/median  of follow up ≥5 years 

 Complete follow up or subjects loss to follow up unlikely to introduce bias (< 10%)  

 

 

Yes ( x  )   No (   )  unclear (   ) 

Yes (   )   No (   )  unclear ( x  ) 

Yes ( x  )   No (   )  unclear (  ) 

Score: (   3     ) 

Inclusion in the Meta-analysis: Yes (     )    No (  x   ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

9. Villeneuve et al. 2007. 

 

Critical Appraisal 
Critical appraisal of included studies should be assessed using the STROBE (Strengthening the Reporting of Observational Studies in 

Epidemiology) Statement. If only the bare minimum of information has been provided, choose “partially” and consider 0.5.   

Item # Analysis Commentary 

TITLE AND ABSTRACT 1 Yes ( x ) Partially (   ) No (   ) Adequate.  

INTRODUCTION    

   Background 2 Yes ( x ) Partially (   ) No (   ) Adequate.  

   Objectives 3 Yes ( x ) No (   ) To report the patterns of cancer incidence among 11 155 individuals who 

received renal transplant between 1981 and 1998 using a national 

Canadian organ transplantation registry.  

METHODS    

   Study design 4 Yes ( x ) Partially (   ) No (   ) Retrospective population-based cohort study. 

   Setting 5 Yes ( x ) Partially (   ) No (   ) The cohort was constructed with transplant recipients identified by using 

the Canadian Organ Replacement Register database (CORR). This 
database is a national organ failure registry that contains information for 

patients who initiated RRT in Canada from January 1, 1981. In Canada, 27 

programs performed kidney transplants.  

   Participants 6 Yes (   ) Partially ( x ) No (   ) All patients who initiated RRT from January 1981, to December 1998, and 

who received a first kidney transplant during that time. Patients with 

cancer before transplantation as well as those with undetermined sex were 
excluded. CORR performs active follow-up surveillance and 

approximately 1% of these patients have been lost to follow-up. Follow-up 

extended until the earliest of date of cancer diagnosis, December 31, 1999 
or date of death. However, information on immunosuppression was not 

provided.  

   Variables 7 Yes ( x ) Partially (   ) No (   ) Outcome: NCM and cutaneous SCC and/or BCC. The diagnoses of NCM 
were based on ICD-10. Lip carcinomas were classified as cutaneous SCC 

or BCC. Other variables include date of birth, sex, province, race/ethnicity, 

primary kidney disease, co-morbid medical conditions present at the time 
of RRT and initial RRT modality.   

   Data sources 8 Yes ( x ) Partially (   ) No (   ) CORR, Canadian Cancer Registry (CCR) and Canadian Mortality 

Database.  

   Bias 9 Yes ( x ) Partially (   ) No (   ) The authors excluded the 30-day period immediately after transplantation 

from follow-up to avoid cases of cancer prevalent at the time of 

transplantation. In addition, CCR captures at least 95% of all incident 
cancer cases in Canada, and therefore, the overall bias on presented SIRs is 

minimal.  

   Study size 10 Yes ( x ) Partially (   ) No (   ) The number of KT during the study period determined the sample size.  

   Quantitative variables 11 Yes ( x ) Partially (   ) No (   ) The authors explain how quantitative variables were handled.  

   Statistical methods 12 Yes ( x ) Partially (   ) No (   ) SIR (CI95%) using Poisson regression. Adjustment: sex, age, and calendar 

period. Cumulative incidence.  

RESULTS    

   Participants 13 Yes (   ) Partially ( x ) No (   ) The authors provide the flow of patients in the methods section.  

   Descriptive data 14 Yes ( x )  Partially (   )No (   ) Described adequately, including data on age at surgery, sex, year of 

surgery, follow-up, and distribution of PTMs.  The mean of follow-up was 
7.3 years, representing 81 237 PY. 

   Outcome data 15 Yes ( x ) Partially (   ) No (   ) Provided adequately. 

   Main results 16 Yes ( x ) Partially (   ) No (   ) Described adequately.  

   Other analysis 17 Yes ( x ) Partially (   ) No (   ) SIRs for selected cancer sites, according by age at surgery, period of 
surgery, follow-up interval and sex. Stratified analysis, by time since 

transplantation using the SIR method. 

DISCUSSION    

   Key results 18 Yes ( x ) Partially (   ) No (   ) Described adequately.  

   Limitations 19 Yes (    ) Partially (   ) No ( x ) Not described.  

   Interpretation 20 Yes ( x ) Partially (   ) No (   ) Adequate.  

Generalisability 21 Yes ( x ) Partially (   ) No (   ) While organ transplantation remains the treatment of choice for patients 
with ESRD, enhanced surveillance and continued vigilance is clearly 

important among transplant patients. 

OTHER INFORMATION    

   Funding 22 Yes ( x )    No (   )  

FULFILLED CRITERIA 20 (    90.9   )%  

 

 

 

 



 

 

Study Quality 

The quality of the studies should be assessed by using the Newcastle-Ottawa Scale (NOS) for Cohort Studies. The NOS consists of 3 domains of 

quality: selection, comparability, and exposure/outcome assessment. For the selection domain a maximum of 4 points can be awarded, 2 points 

for comparability and 3 points for outcome. Only studies with NOS≥6 should be included in the meta-analysis.  

 

Domain Analysis 

9.1. Selection 

The study was a population-based cohort study 

   The comparison group was a concurrent cohort 

   Information on kidney transplantation was obtained from secure records 

The authors confirmed that cancer was not present before transplantation 

 

 

Yes ( x  )   No (   )  unclear (   ) 

Yes (   )   No ( x  )  unclear (   ) 

Yes ( x  )   No (   )  unclear (   ) 

Yes (  x )   No (   )  unclear (   ) 

1.2. Comparability 

The risk estimates were adjusted for differences in age and gender 

The risk estimates were adjusted for any additional factor 

 

 

Yes ( x )   No (  )  unclear (   ) 

Yes ( x  )   No (  )  unclear (   ) 

1.3. Outcome 

  Assessment by record linkage, other secure records or confirmed histologically 

   Mean/median  of follow up ≥5 years 

 Complete follow up or subjects loss to follow up unlikely to introduce bias (< 10%)  

 

 

Yes ( x  )   No (   )  unclear (   ) 

Yes ( x  )   No (   )  unclear (  ) 

Yes ( x  )   No (   )  unclear (  ) 

Score: (   8     ) 

Inclusion in the Meta-analysis: Yes (  x   )    No (     ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

10. Vajdicet al. 2006. 

 

Critical Appraisal 
Critical appraisal of included studies should be assessed using the STROBE (Strengthening the Reporting of Observational Studies in 

Epidemiology) Statement. If only the bare minimum of information has been provided, choose “partially” and consider 0.5.   

Item # Analysis Commentary 

TITLE AND ABSTRACT 1 Yes (x ) Partially (  ) No (  ) Adequate. 

INTRODUCTION    

   Background 2 Yes ( x ) Partially (  ) No (  ) Adequate. 

   Objectives 3 Yes ( x ) No (  ) To compare the incidence of cancer in patients receiving immune suppression 

after KT with incidence in the same population in 2 periods before receipt of 

immune suppression: during dialysis and during end-stage kidney disease before 
RRT. 

METHODS    

   Study design 4 Yes ( x ) Partially (  ) No (  ) Retrospective population-based cohort study.   

   Setting 5 Yes ( x) Partially (  )  No (  ) The cohort was constructed with patients who start maintenance dialysis or 
receive KT in Australia or New Zealand identified by using ANZDATA.  

   Participants 6 Yes ( x ) Partially (  ) No (  ) The study population was all Australian residents registered on ANZDATA 

before January 1, 1982, or registered after this date up to September 30, 2003. 
The principal inclusion criterion was that the patient was eligible for registration 

by an Australian cancer registry, if he/she had developed cancer. Exclusion 

criteria: New Zealand patients, and those patients who only spent a portion of 
their follow-up time in Australia, as well as second cancers of the same 

histological type and organ or organ system. The authors did not include cases of 

myeloma, kidney, and urinary tract cancers, because they are known to frequently 
cause ESKD. In addition, the authors excluded cases of other cancer types that 

were diagnosed before transplantation and for which the cancer, or its treatment, 

was recorded by ANZDATA as the primary cause of ESKD. Incident cancers 
were available through record linkage with the NCSCH. NCSCH is a compilation 

of data from all 8 Australian population-based state and territory cancer registries 

to which all cases of primary invasive cancer, except NMSC, must be reported by 
statute. The NCSCH data were available from January 1, 1982, to December 31, 

2001, December 31, 2002, or December 31, 2003, depending on the jurisdiction 

of cancer registration. Lost to follow-up:0.4%.   

   Variables 7 Yes (  ) Partially ( x ) No (  ) Outcome: Incident cancer before RRT commencement, during dialysis and after 

transplantation. Other variables were studied but they were not described in this 

section. 

   Data sources 8 Yes ( x) Partially (   ) No (  ) ANZDATA and NCSCH records.  

   Bias 9 Yes (  )  Partially (  ) No (x ) The authors did not describe the measures that were taken during the conduct of 
the study to reduce the potential of bias. 

   Study size 10 Yes ( x ) Partially (  ) No (  ) The number of ESKD patients during the study period determined the sample 

size.   

   Quantitative variables 11 Yes (  ) Partially (  ) No ( x ) The authors did not mention how they handled the quantitative variables.  

   Statistical methods 12 Yes ( x ) Partially (  ) No (  ) SIR (95%CI) using Poisson regression. Adjustment: age, sex, calendar period, 

state/territory–specific population cancer incidence rates. 

RESULTS    
   Participants 13 Yes (  ) Partially (  ) No ( x ) The authors did not provide the flow of patients in the study.  

   Descriptive data 14 Yes ( x ) Partially (  ) No (  ) Described adequately. The mean of follow-up was 8.5 years, representing 86 898 

PY. 

   Outcome data 15 Yes ( x ) Partially (  ) No (  ) Provided adequately. 

   Main results 16 Yes ( x) Partially (  ) No (  ) Described adequately. 

   Other analysis 17 Yes ( x ) Partially (  ) No (  ) Risk of cancer in ESKD patients by time since dialysis, and time since kidney 

transplantation and primary renal disease. 

DISCUSSION    
   Key results 18 Yes ( x ) Partially (  ) No (  ) Described adequately.  

   Limitations 19 Yes ( x  )Partially (  ) No (  ) Underestimation and heightened surveillance for cancer.  

   Interpretation 20 Yes ( x ) Partially (  ) No (  ) Adequate. 

Generalisability 21 Yes ( x ) Partially (  ) No (  ) KT is associated with increased cancer risk at a variety of sites. Because SIRs for 
most types of cancer were not increased before transplantation, 

immunosuppression may be responsible for increased risk. 

OTHER 

INFORMATION 

   

   Funding 22 Yes ( x )    No (   )  

FULFILLED CRITERIA 18.5 (    84.1   )%  

 

 

 

 



 

 

Study Quality 

The quality of the studies should be assessed by using the Newcastle-Ottawa Scale (NOS) for Cohort Studies. The NOS consists of 3 domains of 

quality: selection, comparability, and exposure/outcome assessment. For the selection domain a maximum of 4 points can be awarded, 2 points 

for comparability and 3 points for outcome. Only studies with NOS≥6 should be included in the meta-analysis.  

 

Domain Analysis 

10.1.Selection 

The study was a population-based cohort study 

   The comparison group was a concurrent cohort 

   Information on kidney transplantation was obtained from secure records 

The authors confirmed that cancer was not present before transplantation 

 

 

Yes ( x  )   No (   )  unclear (   ) 

Yes (   )   No ( x  )  unclear (   ) 

Yes ( x  )   No (   )  unclear (   ) 

Yes (  x )   No (   )  unclear (   ) 

1.2. Comparability 

The risk estimates were adjusted for differences in age and gender 

The risk estimates were adjusted for any additional factor 

 

 

Yes ( x )   No (  )  unclear (   ) 

Yes ( x  )   No (  )  unclear (   ) 

1.3. Outcome 

  Assessment by record linkage, other secure records or confirmed histologically 

   Mean/median  of follow up ≥5 years 

 Complete follow up or subjects loss to follow up unlikely to introduce bias (< 10%)  

 

 

Yes ( x  )   No (   )  unclear (   ) 

Yes ( x  )   No (   )  unclear (  ) 

Yes ( x  )   No (   )  unclear (  ) 

Score: (   8     ) 

Inclusion in the Meta-analysis: Yes (  x   )    No (     ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

11. Adamiet al. 2003. 

 

Critical Appraisal 
Critical appraisal of included studies should be assessed using the STROBE (Strengthening the Reporting of Observational Studies in 

Epidemiology) Statement. If only the bare minimum of information has been provided, choose “partially” and consider 0.5.   

Item # Analysis Commentary 

TITLE AND ABSTRACT 1 Yes ( x ) Partially (  ) No (  ) Adequate. 

INTRODUCTION    
   Background 2 Yes ( x ) Partially (  ) No (  ) Adequate. 

   Objectives 3 Yes ( x ) No (   ) To assess the risk of cancer following organ transplantation.  

METHODS    

   Study design 4 Yes ( x ) Partially (  ) No (  ) Retrospective population-based cohort study.  

   Setting 5 Yes ( x ) Partially (  ) No (  ) In Finland, organ transplantation is only performed at four specialized centres 

belonging to public university hospitals. Therefore, hospital-provided medical 
services associated with organ transplantation are, in effect, population based.  

   Participants 6 Yes (  ) Partially ( x ) No (  ) From the in-patient register, the authors selected all 6457 patients who were 

hospitalized during 1970-1997 from organ transplantation. The authors excluded 

patients with a previous history of any cancer or cancers reported within 30 days 

after transplantation, patients with unknown transplantation codes or 

mismatching transplantation dates. The in-patient register was used only to 
characterize patients with organ transplantation at entry into the cohort. Linkage 

with the Death register, Register of Population changes and Swedish Cancer 

Register, respectively, provided information on vital status, emigration and 
cancer incidence in the cohort during follow-up. The follow-up began 30  days 

after transplantation in order to excluded prevalent cancers, and continued until 

diagnosis of cancer, date of death or end of follow-up on 31 December, 1997, 
whichever occurred first. This cohort has a virtually complete follow-up. 

Information on immunosuppression was not provided.   

   Variables 7 Yes (  ) Partially ( x ) No (  ) Outcome: incident malignant tumors following organ transplantation. ICD-7 was 
used to classify all incident cancers. Chronic lymphocytic leukaemias were 

included in the NHL group. NMSC does not include BCC since these are not 
reported to the Swedish Cancer Register. Other variables were analyzed but have 

not been established in this section.  

   Data sources 8 Yes ( x) Partially (   ) No (  ) Swedish in-Patient Register and Swedish Cancer Register. Information on vital 
status and emigration were obtained using linkage with Death Register and 

Register of Population changes.    

   Bias 9 Yes (   ) Partially (  ) No (x ) The authors could not effectively adjust for potential confounding because they 
had neither data on life-style factors among organ-transplanted patients nor 

among the general Swedish population that generated the expected cancer 

incidence rates. 

   Study size 10 Yes ( x )Partially (   ) No (  ) The number of TP during the study period determined the sample size.   

   Quantitative variables 11 Yes (   )Partially (  ) No ( x ) The authors did not explain how quantitative variables were handled.  

   Statistical methods 12 Yes ( x )Partially (   ) No (  ) SIR was used to estimate the RR of tumors for different categories. CIs 95% were 

calculated using Poisson regression. Expected number of cancers was calculated 
by multiplying the age, gender and calendar-year-specific risk time by the 

corresponding cancer incidence rates of the general Swedish population.    

RESULTS    
   Participants 13 Yes ( x )Partially (   ) No (  ) The authors provide the flow of patients in the study.  

   Descriptive data 14 Yes ( x ) Partially (  ) No (  ) Described adequately. The mean follow-up time of the entire cohort was 6.8 
years, representing 40 360 PY. Kidney transplantation accounted 84.3% of the 

patients, with 36 963 PY.  

   Outcome data 15 Yes ( x )Partially (  ) No (   ) Provided adequately.  

   Main results 16 Yes ( x )Partially (  ) No (   ) Described adequately.  

   Other analysis 17 Yes ( x ) Partially (  ) No (  )  

DISCUSSION    
   Key results 18 Yes ( x )Partially (   ) No (  ) Described adequately.  

   Limitations 19 Yes ( x )Partially (   ) No (  ) Several limitations were commented in this section.  

   Interpretation 20 Yes ( x )Partially (   ) No (  ) Adequate.  

Generalisability 21 Yes ( x ) Partially (  ) No (  )  

OTHER 

INFORMATION 

   

   Funding 22 Yes ( x )  No (   )  

FULFILLED CRITERIA 19 (    86.4  )%  

 

 

 

 



 

 

Study Quality 

The quality of the studies should be assessed by using the Newcastle-Ottawa Scale (NOS) for Cohort Studies. The NOS consists of 3 domains of 

quality: selection, comparability, and exposure/outcome assessment. For the selection domain a maximum of 4 points can be awarded, 2 points 

for comparability and 3 points for outcome. Only studies with NOS≥6 should be included in the meta-analysis.  

 

Domain Analysis 

11.1.Selection 

The study was a population-based cohort study 

   The comparison group was a concurrent cohort 

   Information on kidney transplantation was obtained from secure records 

The authors confirmed that cancer was not present before transplantation 

 

 

Yes ( x  )   No (   )  unclear (   ) 

Yes (   )   No ( x  )  unclear (   ) 

Yes ( x  )   No (   )  unclear (   ) 

Yes (  x )   No (   )  unclear (   ) 

1.2. Comparability 

The risk estimates were adjusted for differences in age and gender 

The risk estimates were adjusted for any additional factor 

 

 

Yes ( x )   No (  )  unclear (   ) 

Yes ( x  )   No (  )  unclear (   ) 

1.3. Outcome 

  Assessment by record linkage, other secure records or confirmed histologically 

   Mean/median  of follow up ≥5 years 

 Complete follow up or subjects loss to follow up unlikely to introduce bias (< 10%)  

 

 

Yes ( x  )   No (   )  unclear (   ) 

Yes ( x  )   No (   )  unclear (  ) 

Yes ( x  )   No (   )  unclear (  ) 

Score: (   8     ) 

Inclusion in the Meta-analysis: Yes (  x   )    No (     ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

12. Birkelandet al. 2000. 

 

Critical Appraisal 
Critical appraisal of included studies should be assessed using the STROBE (Strengthening the Reporting of Observational Studies in 

Epidemiology) Statement. If only the bare minimum of information has been provided, choose “partially” and consider 0.5.   

Item # Analysis Commentary 

TITLE AND ABSTRACT 1 Yes ( x )  Partially (   ) No (   ) Adequate. 

INTRODUCTION    

   Background 2 Yes ( x )  Partially (   ) No (   ) Adequate. 

   Objectives 3 Yes ( x )  No (   ) To analyze the cancer risk in patients treated with dialysis and after kidney 

transplant. 

METHODS    

   Study design 4 Yes ( x )  Partially (   ) No (   ) Retrospective population-based cohort study.  

   Setting 5 Yes ( x )  Partially (   ) No (   ) The Danish Registry on Regular Dialysis and Transplantation was linked to 

the Danish Cancer Registry on the basis of a unique personal identification 

number, and cancer incidence in the cohort was available up to the end of 
1995. The overall completeness of the Danish Cancer Registry is around 95-

97%.  

   Participants 6 Yes (   )  Partially ( x ) No (   ) Patients who underwent RRT (dialysis or renal transplant). A total of 4178 
patients were followed for cancer incidence up to 1995. Cancer occurrence 

was assessed from date of first dialysis or transplantation until 

transplantation, death, or end of follow-up (Dec 31, 1995). Patients with a 
diagnosis of malignancies before the start of RRT were excluded. 

Information on immunosuppression was not provided. The authors did not 

report if there was loss to follow-up.    

   Variables 7 Yes (   )  Partially ( x ) No (   ) Outcome: malignancies after RRT. Description of the diagnostic criteria of 

cancer was not informed.     

   Data sources 8 Yes ( x )  Partially (   ) No (   ) Danish Registry on Regular Dialysis and Transplantation and Danish Cancer 
Registry.  

   Bias 9 Yes ( x )  Partially (   ) No (   ) To avoid ascertainment bias, the authors used population-based registries to 

study cancer rates in patients under RRT.  

   Study size 10 Yes ( x )  Partially (   ) No (   ) The number of KT during the study period determined the sample size.  

   Quantitative variables 11 Yes (    )  Partially (   ) No ( x ) The authors did not explain how quantitative variables were handled. 

   Statistical methods 12 Yes ( x )  Partially (   ) No (   ) SIR (95%CI) using Poisson regression. Cancer occurrence in patients 
undergoing RRT was compared with that of the general Danish population, 

taking into account sex, age, calendar period, time since exposure, and 

duration of exposure.  

RESULTS    
   Participants 13 Yes (   )  Partially (   ) No ( x ) The authors did not provide the flow of patients. 

   Descriptive data 14 Yes ( x )  Partially (   ) No (   ) Described adequately, including data on gender, age at first dialysis and 
transplant, follow-up duration and person-years. The median of follow-up 

was 7.5 years, representing 13 734 PY.   

   Outcome data 15 Yes ( x )  Partially (   ) No (   ) Described adequately.  

   Main results 16 Yes (   )  Partially ( x ) No (   ) Outcome measures were reported adequately. Tests for difference between 

incidence rates from two groups of patients were not performed.   

   Other analysis 17 Yes (   )  Partially (   ) No ( x )  

DISCUSSION    
   Key results 18 Yes (   )  Partially (   ) No ( x ) Not described.  

   Limitations 19 Yes (   )  Partially (   ) No ( x ) Not described.  

   Interpretation 20 Yes (   )  Partially (   ) No ( x ) Not described.  

Generalisability 21 Yes (   )  Partially (   ) No ( x ) The study seems to show that the excess cancer risks in patients on RRT 

occur after transplantation and not during dialysis. Since the statistical 

differences were not tested, the authors should not generalize their results.   

OTHER 

INFORMATION 

   

   Funding 22 Yes (   )  No ( x ) Unclear. 

FULFILLED CRITERIA 12.5 (    56.8   )%  

 

 

 

 

 

 



 

 

Study Quality 

The quality of the studies should be assessed by using the Newcastle-Ottawa Scale (NOS) for Cohort Studies. The NOS consists of 3 domains of 

quality: selection, comparability, and exposure/outcome assessment. For the selection domain a maximum of 4 points can be awarded, 2 points 

for comparability and 3 points for outcome. Only studies with NOS≥6 should be included in the meta-analysis.  

 

Domain Analysis 

12.1.Selection 

The study was a population-based cohort study 

   The comparison group was a concurrent cohort 

   Information on kidney transplantation was obtained from secure records 

The authors confirmed that cancer was not present before transplantation 

 

 

Yes ( x  )   No (   )  unclear (   ) 

Yes (   )   No ( x  )  unclear (   ) 

Yes ( x  )   No (   )  unclear (   ) 

Yes (  x )   No (   )  unclear (   ) 

1.2. Comparability 

The risk estimates were adjusted for differences in age and gender 

The risk estimates were adjusted for any additional factor 

 

 

Yes ( x )   No (  )  unclear (   ) 

Yes ( x  )   No (  )  unclear (   ) 

1.3. Outcome 

  Assessment by record linkage, other secure records or confirmed histologically 

   Mean/median  of follow up ≥5 years 

 Complete follow up or subjects loss to follow up unlikely to introduce bias (< 10%)  

 

 

Yes ( x  )   No (   )  unclear (   ) 

Yes ( x  )   No (   )  unclear (  ) 

Yes (  )   No (   )  unclear ( x  ) 

Score: (   7     ) 

Inclusion in the Meta-analysis: Yes (  x   )    No (     ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

3.2A Rare Case of Iatrogenic Gingival Kaposi’s Sarcoma 

 

Autores: Luiz Carlos Ferreira da Silva, Paulo Ricardo Saquete Martins-Filho, Marta Rabello Piva, 

Nelson Studart Rocha, William Eduardo Nogueira Soares, Thiago de Santana Santos. 

 

Periódico: Journal of Cranio-Maxillo-Facial Surgery (fator de impacto: 1.610). Status: 

publicado.  

 

ABSTRACT 

Iatrogenic Kaposi‟s sarcoma is an angioproliferative tumor rarely found in the oral cavity. We 

present the 3
rd

 case of iatrogenic gingival Kaposi‟s sarcoma reported in the English-language 

literature developed in a young patient five years after a renal transplant and discuss their 

histological features and differential diagnosis.  

Key-words: Kaposi‟s sarcoma; gingival; kidney transplantation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 



 

 

3.3 OralLesions in Renal Transplant 

 

Autores: Luiz Carlos Ferreira da Silva, Roseana de Almeida Freitas, Manoel Pacheco de Andrade Jr, 

Marta Rabello Piva, Paulo Ricardo Saquete Martins-Filho, Thiago de Santana Santos. 

 

Periódico: Journal of Cranio-Maxillo-Facial Surgery (fator de impacto: 0.822). Status: 

publicado.  

 

Abstract: To prevent rejection of kidney transplants, patients must be kept in 

immunosuppressive therapy for a long time, which includes the use of drugs such as 

cyclosporine, azathioprine, cyclophosphamide, and prednisone. The action of these drugs 

reduces the general immune response of transplant patients and thus increases their 

susceptibility to infections. Moreover, these drugs increase the potential of developing lesions. 

Therefore, oral hygiene in kidney transplant recipients contributes to maintenance of the 

transplanted organ and its function. Thus, an investigation of oral lesions could be counted as a 

notable work. The aim of this study was to investigate oral lesions in a group of 21 kidney 

transplant patients under immunosuppressive therapy attended during a 1-year period in the 

Nephrology Department of the Federal University of Sergipe, Brazil. Data related to sex, age, 

etiology of renal disease, types of renal transplant, time elapsed after transplantation, 

immunosuppressive treatment, use of concomitant agents, and presence of oral lesions were 

obtained. All patients received a kidney transplant from a living donor, and the mean 

posttransplantation follow-up time was 31.6 months; 71.5% used triple immunosuppressive 

therapy with cyclosporine A, azathioprine, and prednisone. Ten patients were also treated with 

calcium-channel blockers. Of the 21 transplant patients, 17 (81%) presented oral lesions. 

Gingival overgrowth was the most common alteration, followed by candidiasis and superficial 

ulcers. One case of spindle cell carcinoma of the lower lip was observed. Oral cavity can harbor 

a variety of manifestations related to renal transplantation under immunosuppressive therapy. 

 

Key-Words: kidney transplantation, cyclosporine, oral lesions, gingival overgrowth.  
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