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ABSTRACT  
Introduction: Oral cancer is considered a public health problem worldwide. It has a 5-year survival 

rate of 50% due to diagnosis are commonly performed at advanced stage of the disease. Its treatment 

usually involves a multidisciplinary team to provide comprehensive healthcare to people that suffer 

from this disease. Nowadays, there is a vast number of scientific publications suggesting the use of 

different therapeutic interventions and recommendations for its diagnosis, but their quality is unknown. 

Thus, a critical appraisal of evidence about diagnosis and treatments for oral cancer is needed.  

Aim: To assess the quality of available scientific evidence about diagnosis and treatments for oral 

cavity cancer.  

Methods: Three independent studies were carried out using different methodology designs. In order 

to describe and assess the quality of scientific evidence on diagnosis and treatments for oral cavity 

cancer, we designed and conducted: i) an evidence mapping study to describe the available evidence 

about the main therapeutic interventions for oral cancer; ii) a systematically critical assessment study 

to determine the quality of clinical practice guidelines on treatments for oral cavity cancer; and iii) a 

systematically critical assessment study to assess the quality of clinical practice guidelines on oral 

cancer diagnosis, and to describe their recommendations.  

Results:  The evidence mapping study included 15 systematic reviews involving 118 primary studies, 

of which 55.1% were randomized controlled clinical trials. Ten systematic reviews c

methodological quality. We extracted 30 PICOs focusing on interventions such as surgery, 

radiotherapy, chemotherapy, targeted therapy, and immunotherapy; 18 PICOs were for resectable oral 

cancer, of which 8 were reported as beneficial. There were 12 PICOs for unresectable oral cancer, of 

which only 2 interventions were reported as beneficial. 

In the second study, 12 clinical practice guidelines were included. The mean scores for each AGREE 

II domain were the following: "scope and purpose" 88.4%±12.4%; "stakeholder involvement" 

60.4%±25%; "rigor of development" 60.9%±25.3%; "clarity of presentation" 76.5%±19.8%; 

"applicability" 32.2%±30.7%; and "editorial independence" 61.6%±35.5%. Three guidelines were rated 

as "recommended"; six as "recommended with modifications"; and three as "not recommended". 
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In the last study, eight clinical practice guidelines were selected. The median scores of the six AGREE 

II domains were as follows: "scope and purpose" 97.9% (IQR: 96.2-100.0%); "stakeholder involvement" 

86.1% (IQR: 69.8-93.1%); "rigor of development" 75.3% (IQR: 64.2-94.3%); "clarity of presentation" 

91.7% (IQR: 82.6-94.4%); "applicability" 53.1% (IQR: 19.3-74.2%); and "editorial independence" 83.3% 

(IQR: 67.2-93.8%). Four guidelines were assessed as "recommended", four "recommended with 

modifications", and none "not recommended". Twenty-three recommendations were provided, mostly 

with a low or very low level of evidence.  

Conclusions: Overall, the scientific evidence about treatments for oral cancer is limited and its quality 

is critically low. Likewise, the methodological quality of clinical practice guidelines on diagnosis and 

treatments for oral cancer was rated from suboptimal to moderate. Moreover, most recommendations 

were based on a low level of evidence. These findings highlight the need to address future research 

focused on new treatments and knowledge gaps identified in this field, and increased efforts are 

required to enable the development of high-quality evidence-based guidelines for oral cancer.  
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RESUMEN  
Introducción: El cáncer oral es considerado un problema de salud pública globalmente. Este tiene 

una tasa de supervivencia a los 5 años del 50%, debido a que su diagnóstico se realiza comúnmente 

en estadios avanzados. En su tratamiento usualmente participa un equipo multidisciplinario para 

proporcionar una atención integral a los individuos que padecen esta enfermedad. Actualmente, existe 

un número considerable de publicaciones científicas que sugieren el uso de diferentes opciones 

terapéuticas y recomendaciones para su diagnóstico; sin embargo, la calidad de esta evidencia se 

desconoce. Por lo tanto, se requiere una evaluación crítica de la evidencia sobre el diagnóstico y 

tratamiento de cáncer oral.  

Objetivo: Evaluar la calidad de la evidencia científica disponible sobre el diagnóstico y tratamientos 

del cáncer oral.  

Métodos: Tres estudios independientes fueron realizados usando diferentes diseños metodológicos. 

Para describir y evaluar la calidad de la evidencia científica sobre el diagnóstico y tratamientos para el 

cáncer oral, se diseñó y realizó: i) un estudio de mapeo de la evidencia para describir la evidencia 

disponible sobre principales intervenciones terapéuticas para cáncer oral; ii) un estudio de evaluación  

crítica sistemática para determinar la calidad de guías de práctica clínica  sobre tratamientos de cáncer 

oral, y iii) un estudio de evaluación critica sistemática para determinar la calidad de guías de práctica 

clínica sobre diagnóstico de cáncer oral, y describir  sus recomendaciones.   

Resultados: El estudio de mapeo de la evidencia incluyó 15 revisiones sistemáticas abarcando 118 

estudios primarios; de estos 55,1% fueron ensayos clínicos controlados aleatorizados. Diez revisiones 

sistemáticas tuvieron una calidad muy 

las cuales se enfocaron en intervenciones como cirugía, radioterapia, quimioterapia, terapia dirigida e 

inmunoterapia; 18 PICOs eran para cáncer oral operable, de las cuales ocho fueron reportadas como 

beneficiosa. Hubo 12 PICOs para cáncer oral inoperable, de las cuales solo dos fueron reportadas 

como beneficiosas.   

En el segundo estudio se incluyeron 12 guías de práctica clínica. Los puntajes promedio para cada 

dominio del AGREE II fuero 88,4%±12,4%; "participación de los interesados" 

60,4%±25%; "rigor de desarrollo" 60,9%±25,3%; "claridad de presentación" 76,5%±19,8%; 
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"aplicabilidad" 32,2%±30,7%; y "independencia editorial" 61,6%±35,5%. Tres guías fueron 

clasifica

 

En el último estudio ocho guías de práctica clínica fueron seleccionadas. Los puntajes en mediana 

para los seis dominios del AGREE II fueron: 97,9% (RIC: 96,2-100%); 

"participación de los interesados" 86,1% (RIC: 69,8-93,1%); "rigor de desarrollo" 75,3% (RIC: 64,2-

94,3%); "claridad de presentación" 91,7% (RIC: 82,6-94,4%); "aplicabilidad"  53,1% (RIC: 19,3-74,2%); 

y "independencia editorial" 83,3% (RIC: 67,2-93,8%). Cuatro guías fueron clasificadas como 

Se identificaron 23 recomendaciones, en su mayoría basadas en nivel d muy 

baja  

Conclusiones: En general, la evidencia científica sobre los tratamientos de cáncer oral es limitada y 

su calidad es muy baja. Asimismo, la calidad metodológica de guías de práctica clínica sobre 

diagnóstico y tratamientos para el cáncer oral fue considerada desde subóptima hasta moderada. 

hallazgos resaltan la necesidad de realizar futuras investigaciones sobre nuevos tratamientos y vacíos 

del conocimiento identificados en esta área; asimismo mayores esfuerzos son necesarios para permitir 

el desarrollo de guías basadas en evidencia de alta calidad para cáncer oral.  
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RESUM 
Introducció: El càncer oral és considerat, globalment, un problema de salut pública. Aquest té una 

taxa de supervivència al cap de 5 anys del 50%, ja que el seu diagnòstic es realitza, en general, en 

estadis avançats. Pel que fa al seu tractament, normalment, hi participa un equip multidisciplinari per 

tal de proporcionar una atenció integral als individus que pateixen aquesta malaltia. Actualment, hi ha 

un nombre considerable de publicacions científiques que suggereixen l'ús de diferents opcions 

terapèutiques; però, la qualitat d'aquesta evidència es desconeix. Per tant, es requereix una avaluació 

crítica de l'evidència sobre el diagnòstic i el tractament del càncer oral. 

Objectiu: Avaluar la qualitat de l'evidència científica disponible sobre el diagnòstic i els tractaments 

del càncer oral. 

Mètodes: Es van realitzar tres estudis independents que utilitzaven diferents dissenys metodològics. 

Per descriure i avaluar la qualitat de l'evidència científica sobre el diagnòstic i els tractaments per al 

càncer oral, es va dissenyar i realitzar: i) un estudi de mapatge de l'evidència per tal de descriure 

l'evidència disponible sobre les principals intervencions terapèutiques per a càncer oral; ii) un estudi 

d'avaluació critica sistemàtica per determinar la qualitat de guies de pràctica clínica sobre tractaments 

de càncer oral, i iii) un estudi d'avaluació critica sistemàtica per determinar la qualitat de guies de 

pràctica clínica sobre diagnòstic de càncer oral, i descriure les seves recomanacions. 

Resultats: L'estudi de mapatge de l'evidència va incloure 15 revisions sistemàtiques que incloïen 118 

estudis primaris; d'aquests, el 55,1% van ser assaigs clínics controlats aleatoritzats. Deu revisions 

sistemàtiques van tenir una qualitat metodològica "summament baixa". Es van extreure trenta 

preguntes PICOs, les quals es van enfocar en intervencions com ara cirurgia, radioteràpia, 

quimioteràpia, teràpia dirigida i immunoteràpia; 18 PICOs eren per càncer oral operable, de les quals 

vuit van ser reportades com a beneficiosa  Hi va haver 12 PICOs per càncer oral inoperable, de les 

quals només dos van ser reportades com a beneficiosa . 

En el segon estudi, es van incloure 12 guies de pràctica clínica. La mitjana de la puntuació per a cada 

domini de l'AGREE II van ser: "abast i propòsit", 88,4% ± 12,4%; "Participació dels interessats", 60,4% 

± 25%; "Rigor de desenvolupament", 60,9% ± 25,3%; "Claredat de presentació", 76,5% ± 19,8%; 

"Aplicabilitat", 32,2% ± 30,7%; i "independència editorial", 61,6% ± 35,5%. Tres guies van ser 
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classificades com a "recomanada", sis com a "recomanada amb modificacions"; i tres com a "no 

recomanada". 

En l'últim estudi, es van seleccionar vuit guies de pràctica clínica. La mitjana de la puntuació per als 

sis dominis de l'AGREE II van ser: "abast i propòsit", 97,9% (RIC: 96,2-100,0%); "Participació dels 

interessats", 86,1% (RIC: 69,8-93,1%); "Rigor de desenvolupament", 75,3% (RIC: 64,2-94,3%); 

"Claredat de presentació", 91,7% (RIC: 82,6-94,4%); "Aplicabilitat", 53,1% (RIC: 19,3-74,2%); i 

"independència editorial", 83,3% (RIC: 67,2-93,8%). Quatre guies van ser classificades com a 

"recomanada", quatre com a "recomanada amb modificacions" i cap com a "no recomanada". Es van 

identificar 23 recomanacions, majoritàriament basades en nivell d'evidència "baixa" o "molt baixa".  

Conclusions: En general, l'evidència científica sobre els tractaments de càncer oral és limitada i la 

seva qualitat és summament baixa. Així mateix, la qualitat metodològica de guies de pràctica clínica 

sobre diagnòstic i tractaments per al càncer oral va ser considerada des de subòptima fins a moderada. 

A més, la majoria de les seves recomanacions es van basar en un nivell d'evidència "baixa". Aquestes 

troballes ressalten la necessitat de realitzar futures investigacions sobre nous tractaments i buits del 

coneixement identificats en aquesta àrea; així mateix, són necessaris més esforços per permetre el 

desenvolupament de guies basades en evidència d'alta qualitat per al càncer oral. 
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1. INTRODUCTION  
 

1.1 ORAL CAVITY CANCER  
 
1.1.1 Epidemiology of oral cancer: a priority public health problem  
Oral cavity cancer is a health issue globally. It fully meets criteria to be considered a public health 

problem such as high mortality rate, the impact of the condition on an individual level, impact on wider 

society,  and there are effective treatments for it (1). To illustrate, it has been reported that around 

650,000 new cases are diagnosed per year; although it represents about 2% of the tumor incidence 

worldwide, its high mortality rate around 50% is the most important reason for concern (2). This disease 

stands amongst the six most common cancers worldwide, and about 40% of head and neck tumors 

are oral squamous cell carcinomas (OSCC) (3), which is the most common type of mouth cancers. 

Moreover, this disease has a substantial financial burden on the healthcare system and produce both 

physical and psychological impacts on affected population such as speech difficulties, swallowing 

function, and self-image issues (4). 

 

According to global cancer statistics 2018 (5), the countries with highest age-standardized incidence 

rates (per 100000 people) of oral cavity cancer are: Papua New Guinea (20.4), Pakistan (12.2), 

Bangladesh (9.5), India (9.1), Sri Lanka (7.6), Hungary (7.5), Australia (7.1), Afghanistan (7.0), Latvia 

(6.9), and France (6.3) (Figure 1). Regarding the region specific incidence age standardized rates by 

sex for this cancer in the same period, the six regions with the highest incidence are Melanesia (Males 

21.2; Females 12.0), South Central Asia (Males 12.9; Females 4.5), Australia/New Zealand (Males 9.4; 

Females 3.7), Eastern Europe (Males 8.0; Females 1.8), Western Europe (Males 6.9; Females 3.2), 
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and Northern America (Males 6.3; Females 2.4) (Figure 2). Overall, there is a higher incidence of oral 

cancer for males than women in all regions globally. 

    

Figure 1. Estimated age-standardized incidence rates globally for oral cavity cancer in 2018, both 
sexes, all ages 

 

Source: GLOBACAN 2018 (5).  
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Figure 2. Region specific incidence age standardized rates by sex for oral cavity cancer in 2018. 

 

Source: GLOBACAN 2018 (5). 

 

Oral cavity cancer accounts for over 140 000 deaths annually worldwide. Its  age-standardized mortality 

rates can vary depending on geographical regions, being in 2018 higher in countries such as Pakistan 

(8.7/100000), Papua New Guinea (8.4/100000), Bangladesh (6.2/100000), Afghanistan (5.7/100000), 

India (5.6/100000), Namibia (4.6/100000), Sri Lanka (3.8/100000), Hungary (3.6/100000), Kenya 

(3.5/100000), and Gabon (3.4/100000); whereas that countries as Democratic Republic of Korea, 

French Guiana, Nicaragua, Bolivia, and United Arab Emirates, there are less than 0.5 deaths per 
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100000 people (Figure 3) (5). Likewise, it has been reported that the mortality rate of oral cancer in 

Colombia is around 0.6 deaths per 100000 people, and in Spain is 1.1 deaths per 100000 people (5).  

 

Figure 3. Estimated age-standardized mortality rates globally for oral cavity cancer in 2018, both sexes, 
all ages 

   

 

Source: GLOBACAN 2018 (5). 

 

The high mortality rate of oral cancer has been related to different factors, one of the main ones is the 

diagnosis in advanced stages. Frequently, mouth lesions are easy to access and should not have a 

diagnostic delay in order to receive an opportune treatment (6). However, people are commonly 

diagnosed in an advanced stage of the disease. Diagnostic delays are associated with the fact that 

patients do not seek treatment or do not have easy access to professionals who can establish the 
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diagnosis (7). Consequently, it affects the survival of these patients. In this sense, it has been reported 

that oral cancer has a 5-year survival rate around 41% among Asian population (8). To illustrate, a 

study (8) conducted in Malaysia including people from different ethnic groups, found that oral cancer 

5-year survival rate was 45.7%, 44.0%, 41.3%, and 27.7% for Malays, Chinese, Indians, and 

Indigenous populations, respectively. Moreover, the same authors concluded that there is no 

statistically significant difference between oral cancer survival rates and ethnicities.  

 

Regarding the latest report by the Surveillance, Epidemiology, and End Results (SEER) Program (9), 

which provides information on cancer statistics in an effort to reduce the cancer burden among the 

United States population, oral cancer had a 5-year period survival of 66.5% in 2016, suggesting that 

there is an improvement on survival rates for this oral disease in the last decades. To illustrate, the oral 

cancer survival rate was 52.5% in 1975-1977, while that it was 69.2% in 2010-2016 for all races and 

both sexes, being statistically significant this difference. Likewise,  that report (9) suggests that oral 

cancer survival was 66.2% for all stages at diagnosis, all races, and both sexes in 2010-2016 period. 

However, it can vary depending on the stage of disease. For example, it was higher for those with 

localized cancers (85.1%), whereas that those with distant neoplasms had the lowest survival rate 

(40.1%) (Table 1). Also, it has been suggested that some factors are associated with poor survival 

such as increased tumor size, lymph node involvement and advanced lesions (8).  
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Table 1. Oral cancer 5-year relative survival (percent) 2010-2016 by stage at diagnosis 

Stage at 
diagnosis 

All races Whites Blacks 

Both 
sexes 

Males  Females  Both 
sexes 

Males Females Both 
sexes 

Males Females 

All stages 66.2 65.6 67.7 67.6 67.3 68.3 49.5 47.6 53.8 

Localized 85.1 84.3 86.1 85.3 85.1 85.7 77.3 72.6 81.6 

Regional 66.8 68.1 62.2 68.1 69.6 62.6 51.7 52.2 50.2 

Distant 40.1 40.5 38.7 41.1 41.8 38.4 29.3 28.9 30.4 

Unstaged/Unknown 54.0 54.0 53.4 51.5 51.6 51.0 39.2 40.9 36.1 

   Source: SEER 2020 (9) 

1.1.2 Risk factors 
It has been suggested that tobacco smoking and alcohol consumption are the major risk factors of 

developing mouth cancers (10). Evidence from a systematic review suggests that the synergistic use 

of tobacco and alcohol significantly increases the likelihood to have oral cancer (11).  Moreover, vast 

risk factors have been proposed such as occupational exposure, poor oral hygiene, chronic irritation, 

viral infection, diet (low consumption of fruits and vegetables), and genetic factors (12, 13).  

 

According to Warnakulasuriya (14) the oral cancer risk factors can be classified into three categories: 

i) not modifiable (age, ethnicity, social-economic status); ii) modifiable (smoking, alcohol consumption, 

diet, lifestyle/betel quid); and III) emerging risk factors (human papillomavirus infection, 

immunosuppression, mate drinking). Likewise, this author stated that there are other controversial 

factors with limited evidence (oral hygiene and dentition, indoor air pollution) and no evidence 
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(hereditary and family risk, cannabis use, khat chewing, nicotine replacement therapy, HIV infection 

and alcohol in mouthwashes).   

 

Given most OSCC are associated with two preventable factors such as smoking and alcohol misuse 

(15), the differences in the incidence of this oral disease across the world may be related to the different 

lifestyles, cultures, and social behaviors (11). To illustrate, smoked forms of tobacco are mainly used 

in countries as the United States (16), while smokeless tobacco is commonly used in Asian countries 

(17). Moreover, it has been reported that people who smoke have almost five times more chance to 

develop oral cancer compared with those who do not (18). Likewise, it has been suggested that both 

the intensity and duration of tobacco smoking are related to mouth cancer risk (19). Overall, the 

occurrence of oral cavity cancer has been attributed to a complex carcinogenic process that involves 

the interaction of many environmental and genetic factors (20). 

 

In this sense, it has been reported that there are more than 70 carcinogenic compounds in the tobacco 

such as nitrosamines, volatile aldehydes, aromatic amines, and polycyclic aromatic hydrocarbons (21). 

These compounds are related to mutations of genes, reduction of apoptosis, an increase of 

angiogenesis, and loss of cell cycle control mechanisms (22). Likewise, alcohol abuse has been 

associated with the production of reactive oxygen species, resulting in deoxyribonucleic acid damage 

due to the production of acetaldehyde (23). Moreover, alcohol rises the oral mucosa permeability, 

acting as a solvent for tobacco products, so it can increase its carcinogenic effect (24).    
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1.1.3 Diagnosis  
 
Despite easy self-examination and physical examination, patients often present with advanced-stage 

disease. For patients with suspected oral cancer cavity, a comprehensive head and neck examination 

is compulsory. Visual inspection and palpation allow an accurate impression of the extent of the 

disease, the third dimension of the tumor, the presence of bone invasion, or skin breakdown. 

Appropriate documentation with drawings and photographic records of the tumor are useful in staging, 

decision-making, and further follow up (25). 

 

Most mouth cancers are presented as new lumps, persistent ulcers, and a red or white patch on the 

oral mucosa (26). However, since that other oral conditions may have similar signs, these clinical 

presentations could be considered unspecific; thus, detecting early oral lesions suggesting the 

presence of oral cancer may be difficult, especially for those dentists without expertise. Overall, a tissue 

biopsy along its histopathological study is still considered as the gold standard for confirmation of a 

mouth neoplasm (26). Accessible lesions may be adequately biopsied in the clinic using punch forceps, 

core needle, or fine-needle aspiration (25).  

 

The clinical TNM (tumor, node, metastasis) stage should be recorded at first encounter and modified 

as the evaluation progresses. The TNM system is the most widely accepted method due to its relatively 

simple design and user-friendliness. The clinical staging of the oral cavity tumors consists of primary 

tumor characteristics, the neck, and assessment for distant metastases (Table 2), which allows TNM 

stage grouping for the tumor (27). Moreover, radiographic imaging is essential to consider the relation 

of the tumor to the adjacent bone and for evaluating regional lymph nodes. Likewise, the computerized 

tomography scan is useful for the evaluation of bone and neck nodes, especially where there are early 
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cortical involvement and extracapsular nodal spread. Similarly, magnetic resonance imaging provides 

complementary information about soft tissue extent and perineural invasion and is also helpful for 

evaluating the extent of medullary bone involvement because adult marrow is normally replaced by fat 

(25).  

 

It is useful to mention that to contribute to the early diagnosis of oral cavity cancer or potentially 

malignant disorders, some adjunctive aids have been developed and are commercially available for 

clinical use. Their main goal is to assist clinicians in visualizing clinical changes that may be found in 

the mouth, suggesting suspected oral cancer. According to Warnakulasuriya (26), these adjunctive 

aids can be divided into the following categories: i) optical imaging devices (VELscope, Vizilite, 

Microlux), those with high resolution microscopy (microendoscopy), and vital staining techniques 

(toluidine blue ). The use of these tools can vary depending on the expertise of the 

operator and other factors (26). However, since the reliability of the use of some of these tools is 

controversial, the detection of mouth neoplasm must be based on clinical visual inspection and 

palpation of the affected site and neck.  
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Table 2. TNM classification and staging for oral cavity cancer  

TNM classification for oral cavity cancer 
T - Primary tumor 
TX Primary tumor cannot be assessed 
T0 No evidence of primary tumor 
Tis Carcinoma in situ 
T1 Tumor 2 cm or less in greatest dimension 
T2 Tumor more than 2 cm but not more than 4 cm in greatest dimension 
T3 Tumor more than 4 cm in greatest dimension 
T4a (lip) Tumor invades through cortical bone, inferior alveolar nerve, floor of mouth, or skin (chin or nose) 

T4a (oral cavity) Tumor invades through cortical bone, into deep/extrinsic muscle of tongue (genioglossus, hyoglossus, 
palatoglossus, and styloglossus), maxillary sinus, or skin of face 

T4b (lip and oral cavity) Tumor invades masticator space, pterygoid plates, or skull base; or encases internal carotid artery 

Note: Superficial erosion alone of bone/tooth socket by gingival primary is not sufficient to classify a as T4. 
N - Regional Lymph Nodes 
NX Regional lymph nodes cannot be assessed 
N0 No regional lymph node metastasis 
N1 Metastasis in a single ipsilateral lymph node, 3 cm or less in greatest dimension 
N2 Metastasis as specified in N2a, 2b, 2c below 
N2a Metastasis in a single ipsilateral lymph node, more than 3 cm but not more than 6 cm in greatest dimension 

N2b Metastasis in multiple ipsilateral lymph nodes, none more than 6 cm in greatest dimension 
N2c Metastasis in bilateral or contralateral lymph nodes, none more than 6 cm in greatest dimension 

N3 Metastasis in a lymph node more than 6 cm in greatest dimension 
Note: Midline nodes are considered ipsilateral nodes. 
M  Distant metastasis 
MX Distant metastasis cannot be assessed 
M0 No distant metastasis 
M1 Distant metastasis  

Oral cavity cancer staging 
Stage 0 I II III IVA IVB IVC 
T Tis T1 T2 T3 T1 T2 T3 T4a T4a T1 T2 T3 T4a Any T T4b Any T 

N N0 N0 N0 N0 N1 N1 N1 N0 N1 N2 N2 N2 N2 N3 Any N Any N 
M M0 M0 M0 M0 M0 M0 M0 M0 M0 M0 M0 M0 M0 M0 M0 M1  

Source: Adapted from Montero 2015 (25) 
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1.1.4 Treatment  
Despite technology advances in oncology research and cancer treatments, oral cavity cancer still has 

a poor prognosis and its management involves commonly severe physical and psychological after-

effects (28, 29). Amongst the mainly therapeutic interventions for oral cavity cancer, are surgical 

therapies, radiotherapy, and chemotherapy which can be used alone or in combination depending on 

different factors.  

 

Surgery  

Surgical treatment is an important part of the management of oral cavity cancer regarding both the 

removal of the primary tumor and removal of lymph nodes in the neck (30). Surgery alone may be the 

treatment for early-stage disease or surgery may be used in combination with radiotherapy, 

chemotherapy, and immunotherapy for advanced tumors (30). Surgical resection allows accurate 

pathologic staging, with information about the status of margins, tumor spread, and histopathologic 

characteristics which can then be used to inform subsequent management based upon the assessment 

of risk versus benefit (25). Overall, smaller cancers may be removed through minor surgery, while 

larger tumors may require more-extensive procedures. For instance, removing a larger tumor may 

involve removing a section of the mouth such as jawbone or a portion of the tongue. 
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Radiotherapy  

Radiotherapy  uses high-energy beams to eradicate cancer cells (31). This is commonly used after 

surgery. However, sometimes it might be used alone, especially in early-stage mouth cancers. In other 

situations, the radiotherapy may be combined with chemotherapy; this combination improves the 

effectiveness of it, but it also increases the side effects (32). It has been reported that in cases of 

advanced mouth cancer, radiotherapy may help relieve signs and symptoms caused by cancer, such 

as pain (31). Moreover, among the side effects of this treatment are dry mouth, tooth decay, and 

damage to the jawbone. 

 

Chemotherapy 

Chemotherapy involves  drugs, which work by attacking rapidly dividing 

cancer cells, disrupting the growth of the cancer cells, and destroying them. The drugs used in 

chemotherapy affect the life cycle of the cancer cells, most commonly by damaging the 

deoxyribonucleic acid of the cells so that they can no longer reproduce (33). Different types of 

chemotherapeutic agents interrupt the life cycle of cancer cells at different stages; thus, combining two 

or three different agents into a chemotherapy regimen may produce a greater and/or longer lasting 

effect on the tumor than single agent chemotherapy (33). However, as well as increased benefits, 

combinations of chemotherapeutic agents may also be associated with increased toxicity, effects that 

may be exacerbated by the simultaneous use of radiotherapy. It has been reported that the side effects 

of chemotherapy depend on which drugs you receive. Moreover, among the common side effects, we 

can mention nausea, vomiting,  and hair loss (34).  
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Other therapies  

Other therapeutic interventions have been proposed to treat oral cavity cancer, such as targeted 

therapy and immunotherapy (35). The first one alters specific aspects of cancer cells that fuel their 

growth. Targeted drugs can be used alone or in combination with chemotherapy or radiotherapy. 

Cetuximab is one targeted therapy used to treat mouth cancer in certain situations. This drug stops the 

action of a protein that has found in many types of healthy cells but is more prevalent in certain types 

of cancer cells (36). Among their side effects are skin rash, itching, headache, diarrhea, and infections. 

Similarly, immunotherapy uses the immune system to fight cancer (35). It is generally reserved for 

people with advanced mouth cancer that are not responding to standard treatments. 

 

Overall, a multidisciplinary team is essential to ensure a favorable outcome. Multiple factors should be 

considered in selecting treatment for an individual patient. The risk of treatment-related complications 

should be assessed based on physiological age, comorbid conditions, lifestyle, surgical resectability, 

and patient expectations (25). 

 
1.2 SYNTHESIZING SCIENTIFIC EVIDENCE  
 
1.2.1 Systematic reviews  
Among the options to organize and critically evaluate published studies are systematic reviews, which 

summarize the results of the evidence from healthcare primary studies in order to answer a specific 

research question (37). According to the Cochrane handbook a systematic review attempts to collate 

all empirical evidence that fits pre-specified eligibility criteria to answer a specific research question. It 
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uses explicit, systematic methods that are selected with a view to minimizing bias, thus providing more 

reliable findings from which conclusions can be drawn and decisions made (37). 

 

It has been reported that the key features of a systematic review are: i) a clearly stated set of objectives 

with pre-defined eligibility criteria for studies; ii) an explicit and reproducible methodology; iii) a 

systematic search that attempts to identify all studies that would meet the eligibility criteria; iv) an 

assessment of the validity of the findings of the included studies, for example through the assessment 

of risk of bias; and v) a systematic presentation, and synthesis, of the characteristics and findings of 

the included studies (37). It is useful to highlight that it is common confuse systematic and narrative 

literature reviews since both are used to provide a summary of the existent literature or research on a 

specific topic. However, there are significant differences between them, which are described in Table 

3.  

 

In addition, there are new tools for evidence synthesis such as evidence mapping, scoping reviews, 

and rapid reviews, which have been developed to help clinicians, patients, researchers, and other 

stakeholders to make evidence-based decisions (38). These new options are appropriate to address 

issues that may be too extensive for a systematic review (39).  
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Table 3. Comparison of narrative and systematic reviews  

Components of a review  Narrative review Systematic review 
Focus of review and 
formulation of the question 

Introduces context and current thinking, 
often without a specific question, is 
general and covers several aspects of a 
topic.  

Uses a precise and focused question to 
produce evidence to underpin a 
piece of research. A stand-alone piece of 
research, it should be 
conducted prior to undertaking further 
research, particularly in 
higher degree theses 

Methods section Usually not present, or not well-described Clearly described with pre-stated criteria 
about participants, interventions, 
comparisons, and outcomes. All methods 
are reported in a protocol in advance 

Search strategy to identify 
studies 

Usually not described; mostly limited by 

studies; usually not reproducible and 
prone to selective citation 

Clearly described and usually exhaustive; 
transparent, reproducible, and less prone 
to selective citation. It involves several 
specified databases using precise search 
Terms. A similar systematic search of grey 
literature also is included 

Quality assessment of 
identified studies 

Usually all identified studies are included 
without explicit quality assessment 

Only high-quality studies are included 
using pre-stated criteria; if lower-quality 
studies included, the effects of this are 
tested in subgroup analyses 

Data extraction Methods usually not described Usually undertaken by more than one 
reviewer onto pre-tested data forms; 
attempts often made to obtain missing data 
from authors of primary studies 

Data synthesis Qualitative description employing the 

included study is given equal weight, 
irrespective of study size and quality 

Recognized, referenced, methods for data 
analysis; includes analysis of methods, 
rigor of conduct of research, strength of 
evidence, and so on. It may include a meta-
analysis that assigns higher weights to 
effect measures from more precise 
studies; pooled, weighted effect measures 
with confidence limits provide power and 
precision to results 

Heterogeneity Usually dealt with in a narrative fashion Heterogeneity dealt with by graphical and 
statistical methods; attempts are often 
made to identify sources of heterogeneity 

Interpreting results Prone to cumulative systematic biases 
and personal opinion 

Less prone to systematic biases and 
personal opinion 

Outcome Actions/directions informed by evidence of 
various kinds drawn from included papers. 

Actions/directions are based on evidence 
from reviewed papers 

Source: Pai 2004 (40) and Robison 2015 (41) 

 



Quality assessment of scientific evidence about 
diagnosis and treatments for oral cancer

                                                                              24                                                               Introduction  

1.2.2 Evidence mapping methodology 
In 2007, the Global Evidence Mapping (GEM) initiative was established as a collaboration of clinical 

research and policy stakeholders to provide an overview of existing research about traumatic brain 

injury and spinal cord injury (42). Evidence mapping provides an innovative and visual approach to 

establish what we know and do not know about the effects of interventions on a thematic area. It can 

support evidence-informed decision-making by facilitating evidence from existing systematic reviews 

in a user-friendly format (38, 43). Thus, drawing evidence maps of research fields may help policy-

makers to make well-informed decisions and estimate the feasibility and potential costs of a systematic 

review (44). 

 

According to the GEM initiative (42), the methodology to conduct an evidence mapping comprises three 

consecutive core tasks (Figure 4). So initially, the boundaries and context of the map must be set by 

the development of researchable questions. This can be done by expert consultations, preliminary 

literature searches, a mapping survey, an online survey, or a combination of these. Then, the 

prioritization of questions must be undertaken. The second core task involves an evidence search and 

selection as known by the systematic review methodology (37). Finally, reporting task, in which data 

concerning interventions and study design as well as detailed study characteristics must be extracted. 

Likewise, extensions of evidence maps may include scoping studies, systematic reviews, and planning 

future research.  
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Figure 4. Evidence mapping methods by GEM initiative  

 

Source: Bragge 2011(42).  

 
1.3 CLINICAL PRACTICE GUIDELINES  
 

1.3.1 Relevance of clinical practice guidelines to practice  
Given growing pressure to provide evidence-based health care, the use of clinical practice guidelines 

has been increasing globally in past years (45, 46). Clinical practice guidelines are a summary of 

evidence-based recommendations that were developed using systematic methods of literature review. 

Thus, they can be considered as helpful tools for the translation of research evidence into practice (47). 
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Overall, most beneficial therapies are included in clinical practice guidelines, assisting practitioners  

and patients  decisions on appropriate healthcare in specific clinical circumstances (47). 

 

The main goals of clinical practice guidelines are to provide explicit recommendations for healthcare 

professionals involved in clinical practice and to diminish inappropriate clinical discrepancies in order 

to improve results, reduce risks, and support a cost-effective practice (48). The advantages of using 

clinical practice guidelines based on the best evidence include the fact that they guide healthcare 

professionals in decision-making, reducing inadequate variability in clinical practice, promote effective 

and safe patient outcomes, and that their development involves a multidisciplinary team using the most 

relevant up-to-date available evidence (45, 49). It is useful to highlight that despite all these benefits, it 

has been reported that low-quality clinical practice guidelines may also harmfully influence patient care 

or be of questionable applicability (50, 51). Likewise, some have reported that many clinical practice 

guidelines are lacking quality and that there is a wide vast of heterogeneity among their 

recommendations (49, 52). 

 

Although the importance of clinical practice guidelines is widely well recognized, it continues to be 

ongoing confusion with regards to terminologies used to describe various tools to inform clinical 

practice, which aim to standardize clinical practice, and thereby improve processes and outcomes of 

care (53). Often the term "clinical practice guideline" may be interchangeably used with "clinical 

pathway", "practical protocol" and "practice points". However, they are all uniquely different (54). 

Overall, the high-quality clinical practice guidelines are developed following a rigorous process and 
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include recommendations based on the best available evidence (53), while others may not follow 

explicit criteria (Table 4).  

Table 4. Differences between clinical practice guidelines and protocols  

Clinical practice guidelines Protocols 

Developed following explicit criteria  Developed without explicit criteria 

A multidisciplinary team  A group of experts  

Systematic review of literature  Narrative review of literature  

Assessing the quality of evidence and its levels of 

recommendations  

There is no assessment of evidence  

With an external critical appraisal  Without an external critical appraisal  

Source: Adapted from Román 2012 (54) 

 

1.3.2 Assessment of clinical practice guidelines  
The applicability of any clinical practice guidelines depends on several factors such as rigorous 

development, clarity of presentation, editorial independence, adequate dissemination, and 

implementation strategy (48). Multiple tools have been proposed to assess these characteristics (55); 

however, the most comprehensively validated appraisal tool is the Appraisal of Guidelines Research 

and Evaluation (AGREE) instrument, which was developed to address the variability issue in clinical 

practice guidelines quality (56).  

 

In 1988, the AGREE initiative was established by an international group of researchers and clinical 

practice guidelines developers; the original AGREE instrument was first published in 2003 by the 

AGREE Collaboration (57). This instrument was updated later, resulting in the new AGREE II published 
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in 2010 (58, 59). The new AGREE II replaced the original one as the preferred valid reliable 

international tool to assess the quality of clinical practice guidelines, and can be used as part of an 

overall quality strategy aimed to improve healthcare (56). All items included in the AGREE II are 

presented by domains in the Appendix 1.  
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2. JUSTIFICATION  
 

Oral cancer has low survival rates due to diagnosis commonly performed in advanced stages (60, 61), 

and its management is multidisciplinary involving the active participation and collaboration between 

dentists, physicians, pathologists, maxillofacial surgeons, and oncologists (62, 63). Therefore, any 

effort focus on the identification of new knowledge that allows improving diagnosis, treatment, and life 

expectancy of people suffering from this oral disease will be valuable. 

 

The relevance of this doctoral thesis is based on describe and assess the available scientific evidence 

on diagnosis and treatments for oral cancer. That evidence could be helpful in healthcare, improving 

transcendental aspects such as survival and quality of life of people suffering from oral cancers. The 

high mortality rate of oral cancer may be associated with many factors, one of the main ones being the 

diagnostic delay (60). Commonly, oral suspicious lesions are easy to assess and should be diagnosed 

early for therapeutic intervention to be effective. Nonetheless, patients are often diagnosed in advanced 

stages of disease; this might be due to the lack of consultation, or the barriers to adequate healthcare 

accessibility.  

 

Therefore, these issues need to be addressed using reliable and high-quality clinical practice 

guidelines, including specific evidence-based recommendations. Moreover, other aspects should be 

considered. To illustrate, nowadays there are many guidelines including recommendations on 
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diagnosis and treatments for oral cancer. However, little is known about the quality, applicability, and 

potential impact of those because their quality has not been systematically evaluated.   

 

Regarding the treatment of oral cancer, although the complete surgical removal of carcinoma is the 

first choice, it is not always possible due to various factors such as tumor size, affected structures, and 

expansion to other organs (62, 63). Basically, the selected therapeutic intervention depends on the 

type of carcinoma, location, and tumor stage (62). Currently, there are a variety of protocols that 

combine several therapeutic options such as surgery, radiotherapy, and chemotherapy. However, 

despite all available different options, some of them may cause adverse effects, impacting the 

prognosis of the disease; therefore it is necessary to know the effectiveness of these therapies based 

on available evidence in terms of cure, survival, recurrence, and adverse effects.  

 

Similarly, currently there is a vast published scientific literature proposing a variety of treatment 

approaches for oral cancer. This fact may hinder knowing the effectiveness of such therapies and when 

they should be used. Furthermore, some research may be influenced by conflicts of interest. Hence, 

critical analysis and a methodological quality assessment of the available evidence are required. In this 

sense, it is pertinent to review, organize and evaluate the available evidence in systematic reviews on 

therapeutic interventions for patients with oral cancer, and show it in a user-friendly format and helpful 

for both healthcare professionals and potential patients.  
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Finally, it is useful to highlight that no previous studies have evaluated the quality of clinical practice 

guidelines including recommendations on diagnosis and treatments for oral cancer. Likewise, there is 

no previous report using the evidence mapping methodology to describe the evidence about 

therapeutic interventions for this oral disease.  

 

The findings of this doctoral thesis will allow having innovative knowledge about the quality of clinical 

practice guidelines on diagnosis and treatments for oral cancer. Likewise, it will identify the main 

therapeutic interventions for this disease along with their effectiveness. Thus, this information could be 

useful to different processes such as elaboration of new clinical practice guidelines or their update, 

researching on possible gaps that could be identified in this field, and contribute to the decision-making 

process.  

 

According to this context, the following research question has been formulated as a guiding thread for 

this doctoral thesis, which will be developed as compendiums of publications: how is the quality of 

available scientific evidence about diagnosis and treatments for oral cancer? 
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3. AIM AND OBJECTIVES 
 
3.1 AIM  
The aim of this doctoral thesis is to assess the quality of available scientific evidence about diagnosis 

and treatments for oral cavity cancer.  

3.2 SPECIFIC OBJECTIVES  
The specific objectives of this doctoral thesis are the following ones: 

 

1. To identify, organize, and describe the available scientific evidence about the effectiveness of 

therapeutic interventions for oral cancer. 

2. To determine the quality of clinical practice guidelines including recommendations on 

treatments for oral cancer.  

3. To determine the quality of clinical practice guidelines on the diagnosis of oral cancer, and to 

describe their recommendations.  
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4. METHODS  
 

This doctoral thesis is presented through a compendium of scientific publications. Its methods 

correspond to each study conducted. Likewise, the design of each study was carefully chosen in 

accordance with the research questions stated.  

 

In order to describe and assess the quality of scientific evidence on diagnosis and treatment about oral 

cavity cancer, we designed an evidence mapping to describe the available evidence about the main 

therapeutic interventions for oral cancer. Moreover, systematically critical assessments were 

performed to determine the quality of clinical practice guidelines including recommendations about 

diagnosis and treatments for oral cavity cancer.  

 

4.1 STUDY 1. EVIDENCE MAPPING ON THERAPEUTIC INTERVENTIONS FOR ORAL CAVITY 
CANCER 
 

Study design 

An evidence mapping was carried out in accordance with the methodology proposed by the GEM 

initiative (42). 

 

Search strategy and studies selection  

We searched MEDLINE, EMBASE, Epistemonikos, The Cochrane Database of Systematic Reviews, 

and Database of Abstracts of Reviews of Effects and Health Technology Assessments. The last search 

was performed in October 2018. MeSH descriptor and free text terms were used to oral cavity cancer 
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No 

language restrictions were applied.  

 

We included systematic reviews with or without meta-analysis, assessing any treatments in patients 

diagnosed with oral cavity cancer defined by the International Classification of Diseases for Oncology 

(C01-C06) (64). These systematic reviews had conducted a comprehensive search in at least two 

different databases, and reported the assessment of risks of bias or quality of their included studies 

(37). Conversely, systematic reviews about prognosis, safety or cost-effectiveness were excluded.  

 

Quality assessment of studies and data extraction  

The methodological quality of included systematic reviews was assessed using the Assessing the 

Methodological Quality of Systematic Reviews (AMSTAR-2) tool (65). Moreover, two authors 

independently extracted data on the general characteristics and research questions addressed in each 

systematic review. The PICO (Population-Intervention-Comparison-Outcome) framework was used to 

draw the research questions. In addition, the conclusions of the systematic reviews were classified into 

five (beneficial, probably beneficial, harmful, no differential effect, inconclusive) categories following 

previously reported criteria (66).  

 

Data analysis and synthesis of results  

We presented the evidence mapping on tables describing the characteristics of the included systematic 

reviews and all PICOs identified. A narrative description of the PICOs, stratified by disease severity 
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was performed. Moreover, a bubble plot was designed to display the evidence in three dimensions 

 

 

4.2 STUDY 2. QUALITY OF CLINICAL PRACTICE GUIDELINES ON TREATMENTS FOR ORAL 
CAVITY CANCER  
 

Study design 

A systematic assessment of the quality of clinical practice guidelines  

 

Search strategy and guidelines selection  

We searched MEDLINE, EMBASE, TRIP, Clearinghouses, prominent clinical practice guidelines 

developer groups, and scientific societies in this field in order to identify eligible clinical practice 

guidelines

conducted in October 2017.  

 

Clinical practice guidelines providing recommendations for the treatment of primary oral cancer in adult 

population were included. We only selected guidelines published between 2005 and 2017, with an 

explicit description of their methodology. Conversely, documents without recommendations or 

guidelines only focused on screening or diagnosis were excluded. 
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Quality assessment of guidelines and data extraction  

Two reviewers independently extracted general characteristics of each clinical practice guidelines. 

Moreover, four appraisers independently assessed the quality of each guideline using the AGREE II 

instrument  (56, 58). This tool includes 23 items on a seven-point Likert scale across six domains 

(scope and purpose, stakeholder involvement, rigor of development, clarity and presentation, 

applicability, and editorial independence). 

 

Data analysis  

A descriptive analysis of the characteristics of clinical practice guidelines was performed. We calculated 

the domain scores by adding up all the scores of the individual items in a domain, and by scaling the 

total as a percentage of the maximum possible score for that domain (56). Consequently, 

standardiz

 The range of standardized score for each domain was 0% 

to 100%. We considered 60% as a threshold of acceptable quality. Descriptive statistics (mean, 

median, standard deviation, range) were calculated for each domain score for each CPG.  In addition, 

we calculated the intraclass coefficient (ICC) with its 95% confidence interval (95% CI) as an indicator 

of overall agreement between appraisers. Statistical analyses were performed using SPSS® version 

20.0 (SPSS Inc, Chicago, IL).  

 

4.3 STUDY 3. QUALITY OF CLINICAL PRACTICE GUIDELINES ON DIAGNOSIS OF ORAL CAVITY 
CANCER 
 

Study design 

A systematic critical assessment of the quality and recommendations of clinical practice guidelines 
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Search strategy and guidelines selection 

We systematically searched EMBASE, MEDLINE, C websites and dentistry 

and oncology scientific societies to identify potential guidelines. We used keywords and terms related 

to oral cavity tumor and clinical guidelines 

last search was conducted in May 2018.  

 

The eligibility criteria were: i) clinical practice guidelines providing recommendations for screening, 

suspicion or diagnosis of primary oral cavity cancer in adults; ii) guidelines about other cancers were 

selected if they provided at least two clear recommendations for oral cancer; iii) inclusion of an explicit 

methods section; iv) publication since 2006; and v) the most recent version from a clinical practice 

guideline developer.   

 

Quality assessment of guidelines and data extraction  

The quality of clinical practice guidelines was independently assessed by four appraisers using the 

AGREE II instrument (56, 58).  Moreover, two authors independently extracted data from each clinical 

practice guideline such as title, country, year of publication, authoring organization, language, level of 

development, funding source, whether or not it is an update, recommendations, methods used to 

determine the recommendations, level of evidence, and grading of the recommendations. 

 

 

 



Quality assessment of scientific evidence about 
diagnosis and treatments for oral cancer

                                                                              41                                                                   Methods  

Data analysis  

Inter-appraiser agreement was assessed using the ICC with a 95% IC (67). We calculated the domain 

scores by adding up all the scores of the individual items within a domain, and calculated the 

percentage of the maximum possible score for that domain (56). Standardized scores (range, 0% to 

100%) for each domain were calculated. We used 60% as a cut-off point for adequate quality. Median 

and the interquartile range were calculated for each domain score for each clinical practice guideline.  

Moreover, a descriptive analysis of recommendations was conducted. Statistical 

analyses were performed with SPSS® version 20.0 software (SPSS Inc, Chicago, IL).  
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5. RESULTS  
 

The results of this doctoral thesis correspond to each study conducted, which have been published in 

international scientific journals. 

 

SCIENTIFIC PUBLICATIONS COMPRISING THIS DOCTORALTHESIS  
 

Publication 1. Madera Anaya M, Franco JVA, Ballesteros M, Solà I, Urrútia Cuchí G, Bonfill Cosp X. 

Evidence mapping and quality assessment of systematic reviews on therapeutic interventions for oral 

cancer. Cancer Manag Res. 2019;11:117 130. doi:10.2147/CMAR.S186700. Impact Factor (IF): 2.886 

 

Publication 2. Madera Anaya MV, Franco JV, Merchan-Galvis AM, Gallardo CR, Bonfill Cosp X. 

Quality assessment of clinical practice guidelines on treatments for oral cancer. Cancer Treat Rev. 

2018; 65:47-53. doi: 10.1016/j.ctrv.2018.03.001. IF: 8.885. 

 

Publication 3. Madera, M., Franco, J., Solà, I. Bonfill J., Alonso-Coello, P. Screening and diagnosis of 

oral cancer: a critical quality appraisal of clinical guidelines. Clin Oral Invest. 2019; 23:2215-2226. 

doi.org/10.1007/s00784-018-2668-7. IF:2.812. 
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5.1 PUBLICATION 1. EVIDENCE MAPPING ON THERAPEUTIC INTERVENTIONS FOR ORAL 
CAVITY CANCER 
 

5.1.1 SUMMARY OF RESULTS  
 

Characteristics of the included systematic reviews  

Fifteen systematic reviews (33, 68-81) met the eligibility criteria, which of 13 systematic reviews (33, 

68, 69, 71-79, 81) included a meta-analysis. Nine systematic reviews (68, 72, 74-78, 80, 81) had 

focused on oral cavity cancer, exclusively. Eight systematic reviews (68, 70, 72, 74, 76, 79-81) 

assessed surgical interventions; three systematic reviews  (69, 73, 77) assessed radiotherapy; three 

systematic reviews (33, 75, 78) assessed chemotherapy; and one (71) assessed targeted therapy and 

immunotherapy. The primary studies included in the systematic review were conducted from 1969 to 

2015. This evidence mapping included 118 reports of primary studies with 10 423 participants after 

considering the overlapping or duplication of studies. These studies included 65 (55.1%) RCTs (n = 5 

724), 48 (40.7%) observational studies (n = 42 396) and five (4.2%) controlled clinical trials (n = 460). 

 

Methodological quality of systematic reviews  

Ten systematic reviews (68, 72, 74-81) c systematic reviews (33, 69, 73) 

l systematic reviews (70, 71) scored h

to AMSTAR-2 critical appraisal criteria. The systematic reviews  were downgraded mainly because the 

authors did not explain their selection of the study designs for inclusion in the review (33, 69-75, 77-

81), sources of funding for the included studies were not clearly stated (68, 69, 72, 74-81),  there was 
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no reference to a protocol (68, 72, 74-81) and the list of excluded studies was not provided (68, 72, 74, 

76-79, 81).   

 

Characteristic of PICOs from systematic reviews  

We extracted 30 PICOs focusing on interventions such as surgery, radiotherapy, chemotherapy, 

targeted therapy and immunotherapy.  For resectable oral cancer,  thirteen systematic reviews (33, 68, 

70-76, 78-81) were conducted including 18 PICOs, of which eight were reported as beneficial

5). 

 



Quality assessment of scientific evidence about 
diagnosis and treatments for oral cancer

                                                                              46                                                                     Results  

Figure 5. Evidence mapping of the therapeutic interventions for resectable oral cancer 

Bubble plots where each bubble represents one systematic review. The number of individual studies included 
in the systematic review is shown in each bubble and it also is represented by the bubble size. Each bubble also 
represents a pie showing the proportion of randomized controlled trials included with a black bold line. BCG-
CWP: Bacillus Calmette-Guérin-cell wall preparation; ICT: induction chemotherapy; *Two PICOs included this 
compariso
nodes level II. 

 

 

Regarding the unresectable oral cancer, six systematic reviews (33, 69, 71, 73, 75, 77) were conducted 

including 12 PICOs, of which only two interventions were reported as beneficial two PICO were 

5). 
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Purpose: This evidence mapping aims to describe and assess the quality of available evidence 

in systematic reviews (SRs) on treatments for oral cancer.

Materials and methods: We followed the methodology of Global Evidence Mapping. Searches 

in MEDLINE, EMBASE, Epistemonikos and The Cochrane Library were conducted to identify 

SRs on treatments for oral cancer. The methodological quality of SRs was assessed using the 

Assessing the Methodological Quality of Systematic Reviews-2 tool. We organized the results 

according to identified Population–Intervention–Comparison–Outcome (PICO) questions and 

presented the evidence mapping in tables and a bubble plot.

Results: Fifteen SRs met the eligibility criteria, including 118 individual reports, of which 

55.1% were randomized controlled clinical trials. Ten SRs scored “Critically low” methodologi-

cal quality. We extracted 30 PICOs focusing on interventions such as surgery, radiotherapy, 

chemotherapy, targeted therapy and immunotherapy; 18 PICOs were for resectable oral cancer, 

of which 8 were reported as beneficial. There were 12 PICOs for unresectable oral cancer, of 

which only 2 interventions were reported as beneficial.

Conclusion: There is limited available evidence on treatments for oral cancer. The method-

ological quality of most included SRs scored “Critically low”. The main beneficial treatment 

reported by authors for patients with resectable oral cancer is surgery alone or in combination 

with radiotherapy or chemotherapy. Evidence about the benefits of the treatments for unresectable 

oral cancer is lacking. These findings highlight the need to address future research focused on 

new treatments and knowledge gaps in this field, and increased efforts are required to improve 

the methodology quality and reporting process of SRs on treatments for oral cancer.

Keywords: mouth neoplasms, oral carcinoma, buccal tumor, evidence synthesis, evidence-

based medicine

Introduction
Oral cancer is one of the most prevalent cancers worldwide. Oral squamous cell 

carcinoma is the most common cancer occurring in the mouth, with an estimate of 

300,000 new cases globally each year; only in the US, there were around 50,000 new 

cases expected in 2017.1 Oral cancer is posing an ever-increasing threat to global 

health and represents a growing burden on health services, which is a major problem 

in some parts of the world, especially in developing countries. Risk factors for oral 

cancer are frequently associated with lifestyle habits, such as smoking, alcohol abuse, 

poor nutrition and the use of betel quid.2

Unfortunately, the overall prognosis in these patients is low, with a 5-year 

survival rate of 50%, which has not changed over the last decades despite the 

advances in oncology treatment.3 Locoregionally advanced oral cavity cancers are 
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aggressive tumors with high probabilities of relapse after  

definitive treatment with surgery or radiotherapy. There-

fore, a multimodal approach, combining surgery and 

postoperative radiotherapy or chemoradiotherapy, has 

been suggested.4,5

Currently, there is a vast published scientific literature 

proposing a variety of treatment approaches for oral cancer. 

This fact may hinder knowing the effectiveness of such 

therapies and when they should be used. Furthermore, some 

research may be influenced by conflicts of interest. Thus, a 

critical analysis and a methodological quality assessment of 

the available evidence are required. In this sense, one of the 

options to organize and critically assess published studies is 

systematic reviews (SRs), which summarize the results of the 

evidence from health care primary studies in order to answer 

a specific research question.6

Likewise, there are new tools for evidence synthesis, such 

as evidence mapping, scoping reviews and rapid reviews, 

which have been developed to help clinicians, patients, 

researchers and other stakeholders to make evidence-based 

decisions.7 These new options are appropriate to address 

issues that may be too extensive for an SR.8

In 2007, the Global Evidence Mapping (GEM)  

ini t iat ive was established as a collaboration of  

clinical research and policy stakeholders to provide an 

overview of existing research about traumatic brain injury 

and spinal cord injury.9 Evidence mapping provides an 

innovative and visual approach to establish what we know 

and do not know about the effects of interventions on a 

thematic area. It can support evidence-informed decision 

making by facilitating evidence from existing SRs in a 

user-friendly format.7,10

The aim of this evidence mapping is to identify, describe 

and organize the current available evidence in SRs regard-

ing therapeutic interventions for oral cancer. This approach 

purposes to determine the clinical questions assessed in the 

scientific literature and the corresponding quality of the 

supporting evidence, as well as to give general information 

about their claimed effectiveness. This information shall 

facilitate detecting research gaps and help stakeholders in 

the decision-making process.

Materials and methods
study design
This evidence mapping adhered to the PRISMA-Extension 

for Scoping Reviews.11 It was carried out in accordance with 

the methodology proposed by GEM,9 adding some previously 

suggested tasks.12 All methods were specified a priori in a 

protocol (available on request).

eligibility criteria
We included SRs published any year, with or without 

meta-analysis, assessing any therapeutic interventions in 

patients diagnosed with oral cavity cancer defined by the 

ICD for Oncology13 with codes C01–C02, C03, C04 and 

C05–C06. SRs related to head and neck cancer (C00–C14) 

with cases of oral cancer were included (as long as at least 

50% of the participants had oral cavity cancer, or data for 

this cancer alone were available separately). Included SRs 

had conducted a comprehensive search in at least two dif-

ferent databases and reported the assessment of risks of bias 

or quality of their included studies.6 When several articles 

published by the same team were identified, we considered 

the most recent publication. Conversely, SRs about prog-

nosis, safety or cost-effectiveness were excluded.

search strategy
We searched for systematic literature in MEDLINE (via 

PubMed), EMBASE (via Ovid), Epistemonikos, The 

Cochrane Database of Systematic Reviews (via The Cochrane 

Library) and Database of Abstracts of Reviews of Effects and 

Health Technology Assessments (via The Cochrane Library). 

The latest search was conducted on October 25, 2018.

We used MeSH descriptor and free text terms for oral 

cavity cancer, such as “mouth neoplasms”, “oral carcinoma”, 

“oral cancer”, “oral tumor”, “buccal carcinoma”, and thesau-

rus terms when available. We adapted the search strategy in 

accordance with the specific characteristics of each database 

(Supplementary material 1) with no language restrictions. In 

addition, a cited reference search was conducted.

sR selection
We managed all retrieved titles and abstracts with the refer-

ence manager software EndNote® (Version X7, Thomson 

Reuters). After removing duplicates, two reviewers (MMA 

and JVAF) independently screened all titles/abstracts to 

exclude irrelevant studies. Then, full articles were obtained 

for a final decision. Detailed reasons for exclusion of any 

study considered relevant were clearly stated.

Methodological quality assessment
The report of methodological quality for each SR was 

assessed with the Assessing the Methodological Quality 

of Systematic Reviews (AMSTAR)-2 tool, a validated 

16-item instrument for critically appraising SRs.14 It has 

an overall rating based on weaknesses in critical domains 

(items: 2, 4, 7, 9, 11, 13 and 15). Briefly, the overall con-

fidence in the results of the SR is rated in the following 

four categories: “High”, no or one non-critical weakness; 
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“Moderate”, more than one non-critical weakness; “Low”, 

one critical flaw with or without non-critical weaknesses 

and “Critically low”, more than one critical flaw with or 

without non-critical weaknesses.

Data extraction
General characteristics of the SR: authors, publication year, 

type of SR (with or without meta-analysis), objective, search 

date, design and number of included studies, and number of 

included participants.

Characteristics of research questions: we identified the 

research questions of each SR based on the aims stated 

by the authors, the eligibility criteria and the conclusions 

of the SR. The research questions were drawn using the 

PICO framework, which specifies the four key components 

of a well-defined therapeutic question: population, inter-

vention, comparison and outcomes.6 A research question 

was considered if all the elements of the PICO framework 

were provided and a conclusion about the direction of the 

effect was described anywhere in the SR. We extracted 

details on the population characteristics (eg, adult popu-

lation, type of cancer, stage and cancer location), the 

intervention and comparator (eg, type of intervention and 

comparison broadly categorized as chemotherapy, surgery, 

radiotherapy, immunotherapy and targeted therapy) and 

the outcomes.

The conclusions of the SR authors were classified into five 

categories following previously reported criteria.12 Briefly, 

the “beneficial” category was used if there were conclusions 

with evidence of a positive effect and SR authors used a lan-

guage clearly indicative of a beneficial effect without major 

concerns regarding the existing evidence. The “probably 

beneficial” category was used for those conclusions where 

the evidence base was insufficient to draw firm conclusions 

despite the positive treatment effect and the reporting sug-

gested a benefit. The “harmful” category was used when 

the reporting of the conclusions was clearly indicative of 

a harmful effect. The “no differential effect” category was 

used for conclusions that provided evidence for no difference 

between the intervention and the comparator. Finally, the 

“inconclusive” category was used if the direction of results 

was different across or within reviews due to conflicting 

results or limitations of individual studies.

Two authors (MMA and JVAF) independently performed 

all processes of study selection, methodological quality 

assessment and data extraction. If there were any disagree-

ments, these were resolved by consensus, and when necessary, 

an additional reviewer (GUC) participated in the discussion 

until an agreement was reached. If needed, we contacted the 

SR authors for clarification or to obtain missing information.

evidence mapping presentation
We presented the evidence mapping on tables describing the 

characteristics of the included SRs and on other tables provid-

ing the characteristics of all identified PICOs. We performed 

a narrative description of the PICOs stratified by disease 

severity (resectable and nonresectable cancers). In addition, 

we designed a bubble plot where each bubble represents one 

SR. This chart displays information in three dimensions: 1) 

the rating of authors’ conclusions represented in the x-axis as 

“beneficial”, “probably beneficial”, “harmful”, “no differen-

tial effect” and “inconclusive”; 2) AMSTAR-2 assessment in 

y-axis and 3) the number of primary studies included in the 

SR, which is shown in each bubble and is represented by the 

bubble size. Each bubble also represents a pie showing the 

proportion of randomized controlled trials (RCTs) included 

using a black bold line.

Results
studies selected
The research yielded 2,547 records after removing dupli-

cates. After title and abstract screening, 127 articles were 

obtained for final full-text review; 15 SRs15–29 met the 

eligibility criteria (Figure 1). The list of excluded studies 

along with exclusion rationale is available in Supplemen-

tary material 2.

Characteristics of the included sRs
Thirteen SRs15,16,18–27,29 included a meta-analysis, and all 

SRs15–29 were published in English between 2010 and 2018. 

Nine SRs15,19,22–26,28,29 had focused on oral cavity cancer 

exclusively, whereas other six SRs16–18,20,21,27 had focused on 

head and neck cancers, with the oropharyngeal cancer being 

the most frequent among them. Eight SRs15,17,19,22,24,27–29 

assessed surgical interventions, three SRs16,21,25 assessed 

radiotherapy, three SRs20,23,26 assessed chemotherapy and 

one SR18 assessed targeted therapy and immunotherapy. SRs 

included primary studies conducted from 1969 to 2015; the 

number of patients included in each SR ranged from 309 to 

16,767 adult individuals. This evidence mapping included 

118 reports of primary studies (Supplementary material 

3) with 10,423 participants after considering the overlap-

ping or duplication of studies. These studies included 65 

(55.1%) RCTs (n=5,724), 48 (40.7%) observational studies 

(n=42,396) and 5 (4.2%) controlled clinical trials (n=460). 

Table 1 shows the characteristics of included SRs.
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The methodological quality of sRs
Ten SRs15,19,22–29 scored “Critically low”, three SRs16,20,21 

scored “Low” and only two SRs17,18 scored “High” meth-

odological quality, according to the AMSTAR-2 critical 

appraisal criteria (Figure 2). The SRs were downgraded 

mainly because the SR authors did not explain their selec-

tion of the study designs for inclusion in the review,16–23,25–29 

sources of funding for the included studies were not clearly 

stated,15,16,19,22–29 there was no reference to a protocol,15,19,22–29 

and the list of excluded studies was not provided.15,19,22,24–27,29

Characteristics of PiCOs from sRs
The evidence mapping of the therapeutic interventions for 

oral cancer is presented in Figure 3; 30 PICOs were extracted, 

which focused on two population groups: patients with 

resectable oral cancers and patients with unresectable cancer.

Patients with resectable oral cancers
Thirteen SRs15,17–24,26–29 were conducted including 18 PICOs. 

Eight PICOs evaluated surgical interventions,17,19,22,24,27–29 five 

PICOs assessed chemotherapy,20,23,26 three PICOs assessed 

radiotherapy17,21 and two PICOs assessed immunotherapy.18 

Eight PICOs were reported as “beneficial”, one PICO as 

“probably beneficial”, eight PICOs as “no differential effect” 

and one PICO was reported as “inconclusive” (Table 2).

Interventions reported as “beneficial” were as follows: 

1) the elective neck dissection was better than no elective 

neck dissection in patients with negative neck nodes in terms 

of cervical metastasis rate, overall 5-year survival rate and 

occult cervical metastasis;28 2) the incontinuity neck dissec-

tion was better than discontinuous neck dissection in terms of 

local recurrence;29 3) a wider pathological margin (≥5 mm) 

was better than a narrow pathological margin (<5 mm) in 

terms of local recurrence rates in patients with oral squamous 

cell carcinoma treated by primary surgery without adjuvant 

therapy;15 4) radiotherapy combined with surgery was better 

than radiotherapy alone in terms of total mortality;17 5) the 

use of intra-arterial bleomycin and vincristine combined with 

surgery was better than surgery alone in terms of overall 

survival;20 6) post-surgery chemotherapy using methotrexate 

as chemotherapy drug was better than surgery alone in terms 

of total mortality;20 7) induction chemotherapy followed by 

surgery with or without radiotherapy was better than sur-

gery with or without radiotherapy in patients with positive 

Figure 1 PRISMA flow diagram detailing the selection process.
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Table 1 Characteristics of the included sRs

Author 
and year

Study 
design

Search 
date

Objective Design and 
number of 
included 
studies

Participants 
(n)

AMSTAR-2 
score

anderson 
et al, 
201515

sRM not given To determine whether a wider pathological 
margin reduces local recurrence rates in 
patients with OsCC treated by primary surgery 
without adjuvant therapy

Cohort: 5 539 Critically low

Baujat et 
al, 201016

sRM august 
2010

To study the effects of altered fractionation 
radiotherapy vs conventional radiotherapy on 
overall survival rates

RCT: 15 6,515 low

Bessell et 
al, 201117

sR February 
2011

To determine which surgical treatment 
modalities for oral cavity and oropharyngeal 
cancers result in increased overall survival, 
disease-free survival, progression-free survival 
and reduced recurrence

RCT: 7 669 high

Chan et al, 
201518

sRM February 
2015

To assess the effects of molecularly targeted 
therapies and immunotherapies, in addition to 
standard therapies, for the treatment of oral 
cavity or oropharyngeal cancers

RCT: 12 2,488 high

Ding et al, 
201819

sRM november–
December 
2017

To compare elective neck dissection with 
observation or therapeutic neck dissection 
specifically in patients with early-stage OSCC 
and clinically n0 neck to explore the potential 
benefits of elective neck dissection

RCT: 5
Case–
control: 1

865 Critically low

Furness et 
al, 201120

sRM December 
2010

To determine whether chemotherapy, in 
addition to radiotherapy and/or surgery for 
oral cavity and oropharyngeal cancer, results in 
increased overall survival, disease-free survival, 
progression-free survival, locoregional control 
and reduced recurrence

RCT: 89 16,767 low

glenny et 
al, 201021

sRM July 2010 To determine which radiotherapy regimens for 
oral cavity and oropharyngeal cancers result in 
increased overall survival, disease-free survival, 
progression-free survival and locoregional 
control

RCT: 30 6,536 low

gou et al, 
201822

sRM May 2016 To explore the survival rate and disease control 
in patients with histological evidence of bone 
invasion and to compare the differences in 
survival rate and disease control between 
patients who underwent marginal mandibular 
resection and those who underwent segmental 
mandibulectomy

Cohort: 15 1,672 Critically low

lau et al, 
201623

sRM March 2016 To analyze the effect of induction 
chemotherapy in OsCC treatment by 
performing an updated sR and cumulative 
meta-analysis

RCT: 27 2,872 Critically low

liang et al, 
201524

sRM april 2015 To access the feasibility of selective neck 
dissection in oral cancer patients with positive 
neck nodes

Cohort: 5 443 Critically low

liu et al, 
201325

sRM June 2012 To compare the efficacy and safety of high-
dose rate and low-dose rate brachytherapy in 
treating early-stage oral cancer

RCT: 1
Controlled 
trial: 5

607 Critically low

Marta et 
al, 201526

sRM January 
2015

To assess the effectiveness and safety of 
induction chemotherapy prior to surgery for 
untreated OsCC patients

RCT: 2 451 Critically low

(continued)
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Table 1 (continued)

Author 
and year

Study 
design

Search 
date

Objective Design and 
number of 
included 
studies

Participants 
(n)

AMSTAR-2 
score

Pang et al, 
201627

sRM september 
2016

To compare the prognoses outcomes 
of mandibular preservation method and 
the mandibulotomy approach in oral and 
oropharyngeal cancer patients

Cohort: 6 309 Critically low

Tang and 
leung, 201628

sR February 2015 To answer the clinical question, “When should 
elective neck dissection be performed in maxillary 
gingival and alveolar squamous cell carcinoma with 
negative neck nodes?”

Cohort: 10 506 Critically low

Wang et al, 
201829

sRM March 2017 To perform a meta-analysis to compare 
discontinuous neck dissection with incontinuity 
neck dissection as a treatment modality for sCC of 
the tongue and floor of the mouth

Cohort: 8 796 Critically low

Abbreviations: aMsTaR-2, assessing the Methodological Quality of systematic Reviews-2; OsCC, oral squamous cell carcinoma; RCT, randomized controlled trial; sCC, 
squamous cell carcinoma; sR, systematic review; sRM: systematic review with meta-analysis.

Figure 2 Methodological quality of the included systematic reviews.
Abbreviation: aMsTaR-2, assesing the Methodological Quality of systematic Reviews-2; PiCO, Population–intervention–Comparison–Outcome.
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nodules classified as level II, in terms of overall survival26 

and 8) the use of recombinant interleukin-2 plus surgery 

was better than surgery alone in terms of overall survival.18

Patients with unresectable cancer
Six SRs16,18,20,21,23,25 were conducted including 12 PICOs. 

Nine PICOs assessed chemotherapy,20,23 two PICOs assessed 

radiotherapy16,21,25 and one  PICO assessed targeted therapy.18 

Two PICOs were reported as “beneficial”, two PICOs as 

“probably beneficial” and eight PICOs were reported as “no 

differential effect” (Table 3).

The interventions reported as “beneficial” were: 1) 

altered fractionation radiotherapy was better than conven-

tional radiotherapy in terms of overall survival16 and 2) 

bleomycin was better than methotrexate in terms of tumor 

regression.20
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Figure 3 evidence mapping of the therapeutic interventions for oral cancer.
Notes: (A) interventions for resectable oral cancer. (B) interventions for unresectable oral cancer. Bubble plots where each bubble represents one sR. The number of 
individual studies included in the sR is shown in each bubble and is represented by the bubble size. each bubble also represents a pie showing the proportion of randomized 
controlled trials included with a black bold line. *Two PICOs included this comparison, but the intervention was reported as “beneficial” only in the PICO for patients with 
positive neck nodes level ii. The number of individual studies included in the sR is shown in each bubble and is represented by the bubble size.
Abbreviations: 5-FU, 5-fluorouracil; BCG-CWP, Bacillus Calmette-Guérin-cell wall preparation; CCRT, concomitant chemo-radiotherapy; CT, chemotherapy; END, 
elective neck dissection; iCT, induction chemotherapy; MTX, methotrexate; PiCO, Population–intervention–Comparison–Outcome; RT, radiotherapy; sR, systematic review.
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Discussion
Evidence mapping is a relatively new tool used to summarize 

available scientific evidence about a specific topic. However, 

although there is no standard definition of it or consensus 

about its components or the methods to be used, there are 

common characteristics for these types of review.7 In gen-

eral, it includes a systematic search covering a broad field to 

identify gaps in knowledge and/or future research needs. It 

also presents results in a user-friendly format, often a visual 

figure or graph, or a searchable database.7 Evidence mapping 

can produce an extensive list of prioritized research questions 

in a topic area, even in the absence of study retrieval and data 

extraction. It is a potential springboard for research, policy 

development and research funding.9

This evidence mapping may be the first one about 

therapeutic interventions for oral cancer because we found 

no previous reports. We decided to use this methodology 

developed by GEM initiative since it is rational and system-

atic.9 Recently, a report stated that most of the documents 

that met the common characteristics of evidence mapping 

referenced this methodology.7 The referenced methodol-

ogy includes three core tasks: setting the boundaries and 

context of the topic area in question, searching and select-

ing relevant studies and reporting on search results and 

study characteristics.9 Moreover, we added two uncommon 

components in evidence mapping, which were previously 

reported: the methodological quality assessment of SRs and 

the classification of the conclusions as beneficial, probably 

beneficial, no differential effect, inconclusive or harmful 

according to the results reported by authors.12 It has been 

suggested that this approach allows locating the results of 

one study in relation to other studies with the same com-

parison on a bubble plot, obtaining a broader outlook of 

the available evidence and its quality.12

The results of this evidence mapping show that in 

line with available evidence, there is a sprinkling of SRs 

about therapeutic interventions for oral cancer, since only 

15 SRs focusing on different therapies met the criteria. 

Moreover, most SRs included a small number of primary 

studies; thus, it may suggest that the evidence of this issue 

is limited. However, we wish to highlight that most of the 

primary studies included in this evidence mapping were 

RCTs, which is an aspect with clinical relevance because 

experimental studies are the best design to evaluate the 

efficacy of new therapeutic options.30 We also highlight 

that no comparison was reported as “harmful”, which is 

probably because most RCTs with negative conclusions 

are seldom published.31
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According to methodological quality assessment, most 

of the SRs scored “Critically low” methodology quality 

with the AMSTAR-2 tool. This indicates that there is room 

for a potential improvement of the quality of SRs in this 

field. Among the domains to improve are the inclusion of 

an explicit statement indicating that the SR methods were 

established prior to the conduct of the SR, as well as the 

inclusion of a report justifying any significant deviations 

from the protocol; the explanation of the selection of the 

study designs for inclusion in the SR; the provision of the 

list of excluded studies and justifying the exclusions; and the 

reporting of the conflicts of interests, indicating the source of 

funding or support for each of the included studies. Although 

the methodological quality assessment is not a core task of 

an evidence mapping, it has been suggested that any type of 

review should include this process in order to evaluate the 

consistency of its conclusions.6,12

In this evidence mapping, the main therapeutic interven-

tions reported by the authors as beneficial for patients with 

resectable oral cancer are surgery alone or in combination 

with radiotherapy or chemotherapy, depending on the extent 

of the disease. These results were based on SRs15,17,18,20,26,28,29 

with “Critically low” to “High” methodological quality 

evaluated with AMSTAR-2 tool. However, these reports 

should be taken with caution because some SRs15,28,29 only 

included observational studies. Moreover, despite the fact that 

some interventions reported by the authors as “beneficial” 

were based on RCTs,32–39 the majority of these comparisons 

included just one RCT,32,35,36 some of which had a small 

sample size.

There were fewer comparisons for patients with unre-

sectable oral cancer than for those with resectable oral 

cancer. Only two interventions were reported by the authors 

as beneficial; these found altered fractionated radiotherapy 

to be superior to other forms of radiotherapy16 and to the 

use of bleomycin as a chemotherapy drug.20 We wish to 

emphasize that all comparisons for this population were 

based on SRs16,18,20,21,23,25 including only RCTs and con-

trolled clinical trials. Nevertheless, these results should 

be placed in context. Firstly, despite the fact that altered 

fractionated radiotherapy was reported as a beneficial 

treatment for oral cancer, there is a previous report40 of 

the same SR16 that shows the same outcomes, but there 

are some numeric inconsistencies in the results between 

these reports, even though the same authors included the 

same studies in the analysis. For these reasons, we con-

tacted the authors and they clarified that the latest report 

had probably reclassified patients and provided the most 

accurate estimates. Secondly, recommending the use of 

bleomycin was based on only one single RCT41 published 

long time ago. Thus, nowadays, it is likely that there are 

other options for chemotherapy. For example, 5-fluoro-

uracil, cisplatin, carboplatin, paclitaxel and docetaxel are 

among the chemotherapy drugs most often used for oral 

and oropharyngeal cancers; these may be used alone or 

combined with other drugs.42,43

We were able to identify some research gaps on this topic 

such as targeted therapy, since just only one RCT44 addressing 

this topic was included in one SR.18 Moreover, despite a sharp 

increase in research into molecularly targeted therapies and 

a rapid expansion in the number of trials assessing new tar-

geted therapies, their value for treating oral cancers remains 

unclear. The advantage that these therapies may have over 

conventional chemotherapy is that rather than affecting both 

healthy and cancerous cells, they target only cancer cells.18 

Recently, de Felice and Guerrero Urbano 45 reviewed the 

published clinical trials about a specific targeted therapy and 

suggested that it could become a “central player” in head and 

neck cancers as it offers a potential therapeutic opportunity. 

Likewise, the same authors claimed that despite the ongoing 

trials, clinical data are lacking.

This evidence mapping can be used to help with the 

interpretation of published research syntheses, such as 

SRs and meta-analyses, and it can also be used as a tool to 

engage stakeholders. Similarly, it can be used to address 

future research projects focused on knowledge gaps identi-

fied with this evidence mapping, as well as to conduct SRs 

and RCTs focused on new therapeutic interventions for oral 

cancer. It is useful to clarify that this evidence mapping 

does not intend to replace any clinical protocol or guideline. 

Its aim is to describe the available evidence on therapeutic 

interventions for oral cancers; thus, any recommendations 

and practice points should be considered in the context of 

clinical judgment for each patient, the available alternatives 

and their risk/benefit ratio, the available resources and other 

contextual factors.46

Among the strengths of this study, we highlight that a 

sensitive search strategy was performed, so it is unlikely that 

any relevant studies were missed. Likewise, two reviewers 

independently conducted the whole processes of selection, 

methodological quality assessment and data extraction from 

the included SRs. All these processes provide reasonable 

confidence in these results.

Certain limitations in this evidence mapping should  

be taken into account. Firstly, there were limited SRs  

comparing therapeutic interventions for oral cancer, and 
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some of them included only observational studies; thus, 

some bias due to confounding factor may exist in these 

studies. Secondly, since some SRs had methodological 

limitations, their conclusions can be subject to bias; there-

fore, their conclusions regarding the effectiveness of the 

different interventions could be invalid. However, this is 

thoroughly reported in our results, so each conclusion can 

be assessed by the reader including its limitation. Other 

limitation is the language barrier; all the included SRs 

were published in English, which eliminated the inclusion 

into this mapping of available evidence published in any 

other language.

Conclusion
There is limited available evidence about therapeutic inter-

ventions for oral cancer. The methodological quality of 

most included SRs in this mapping scored “Critically low” 

quality with AMSTAR-2 tool. The main beneficial thera-

peutic interventions reported by authors for patients with 

resectable oral cancer are surgery alone or in combination 

with radiotherapy or chemotherapy. Evidence for the ben-

efits of treatments for unresectable oral cancer is lacking. 

These findings highlight the need to address future research 

focused on new therapeutic interventions and knowledge 

gaps in this field, as well as increased efforts are required 

to improve the methodology quality and reporting process 

of SRs on treatments for oral cancer. The evidence mapping 

is an adequate and reliable methodology to identify the 

current available evidence about therapeutic interventions.
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5.2 PUBLICATION 2. QUALITY OF CLINICAL PRACTICE GUIDELINES ON TREATMENTS FOR 
ORAL CAVITY CANCER 
 

5.2.1 SUMMARY OF RESULTS 
 

Characteristics of the included clinical practice guidelines  

All clinical practice guidelines (82-93) were published in English language between 2005 and 2017. Six 

guidelines (84-86, 90, 92, 93) only included recommendations for treatments, whereas six guidelines 

(82, 83, 87-89, 91) also included recommendations related to processes such as diagnosis and follow-

up of oral cancer. Three guidelines (88, 92, 93) were from Canada, while the others were one from 

each of the following: United States (87), United Kingdom (82), Scotland (83), Belgium (89), Germany 

(91), Taiwan (85), Japan (86), Denmark (90) and European society (84).  

 

Quality assessment of clinical practice guidelines  

The overall agreement among appraisers on the clinical practice guidelines assessment with the 

AGREE II instrument was very good (overall ICC: 0.865; 95% CI: 0.835 - 0.889). The mean scores for 

inv

19.8%;  (Figure 6).  
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Figure 6. Mean quality score by each AGREE II domain 

 

 

Overall clinical practice guideline assessment  

Among all guidelines assessed, three guidelines (82, 83, 89) 

appraisers, six guidelines (86-88, 91-93) , and three 

guidelines (84, 85, 90) guidelines 

scored over 60% in all domains. Moreover, there was no improvement in the overall score or by 

domains in the development of CPGs over time (published in 2005-2009 versus 2010-2017; p-value: 

0.571). 
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A B S T R A C T

Background: The applicability of clinical practice guidelines (CPGs) on treatments for oral cancer remains un-
known since there are no systematic assessments of their quality. Thus, the objective of this study is to identify
and assess the quality of them.
Methods: We conducted a systematic search to identify CPGs that provided recommendations on treatments for
oral cancer. The quality of each included CPG was determined using the Appraisal of Guidelines for Research and
Evaluation II (AGREE II) instrument, by four appraisers independently. The inter-appraisers agreement was
assessed.
Results: Twelve CPGs met the eligibility criteria. Overall agreement among appraisers was very good (ICC:
0.865; 95% CI: 0.835–0.889). The mean scores for each AGREE domain were the following: “scope and purpose”
88.4% ± 12.4%; “stakeholder involvement” 60.4% ± 25%; “rigor of development” 60.9% ± 25.3%; “clarity
of presentation” 76.5% ± 19.8%; “applicability” 32.2% ± 30.7%; and “editorial independence”
61.6% ± 35.5%. Three CPGs were rated as “recommended”; six as “recommended with modifications”; and
three as “not recommended”.
Conclusions: Overall, the quality of CPGs on treatments for oral cancer is suboptimal. These findings highlight
the need to improve CPG development processes and their applicability in this field. Thus, increased efforts are
required to enable the development of high-quality evidence-based CPGs for oral cancer.

Introduction

Oral cancer is diagnosed worldwide in approximately 350,000 pa-
tients every year. Its incidence varies widely among different geo-
graphical areas, accounting under 5% of all cancer diagnoses in Europe
and the United States, whereas in developing countries its incidence is
higher, due to smoking and drinking habits associated with poor so-
cioeconomic status [1]. The impact of oral cancer and its treatment on
speech, swallowing function, and self-image can have a devastating
psychological and physical impact on afflicted people, and can be a
considerable economic burden on the public healthcare system [2].

The standard management of oral cavity cancers is mainly based on
anatomic considerations and TNM (tumor, lymph nodes, metastasis)
stage [3]. Early stages are treated with a single modality, surgery or

radiotherapy, depending on tumor location, tumor extent, anticipated
cure rate, and functional and esthetic outcome [3–5]. The aggressive
nature of advanced oral cancer usually indicates a poor prognosis, re-
quiring a multimodal treatment approach of surgery, radiotherapy, and
chemotherapy [6,7]. The sequencing and combination of these thera-
pies are based on stage, tumor location, expertise of the treating phy-
sicians, and patient preferences [8]. Despite the advances in treatment
modalities, long-term survival and cure rates remain low, whereas lo-
coregional recurrence and distant metastasis rates remain high, pri-
marily in advanced cancers [6].

In general, most beneficial treatment modalities are included in
clinical practice guidelines (CPGs), which are useful tools system-
atically developed to assist practitioner’s and patient’s decisions on
appropriate healthcare in specific clinical circumstances [9]. The
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objectives of CPGs are to provide explicit recommendations for
healthcare professionals involved in clinical practice, and to diminish
inappropriate clinical discrepancies in order to improve results, reduce
risks, and support a cost-effective practice [10].

The advantages of using CPGs include the fact that they guide
healthcare professionals in decision-making, reducing inadequate
variability in clinical practice, and that their development involve a
multidisciplinary team using the most relevant up-to-date available
evidence [11,12]. Likewise, it has been reported that the implementa-
tion of an evidence-based CPG may have a positive impact on patients
suffering from oral squamous cancer [13]. Despite these benefits, low-
quality CPGs may also harmfully influence patient care or be of ques-
tionable applicability [14,15]. Previous quality assessments of CPGs
conducted in the dental field have concluded that their reporting and
quality is lacking and inadequate [16–18].

The applicability of any CPG depends on several factors such as
rigorous development, clarity of presentation, editorial independence,
adequate dissemination, and implementation strategy [10]. There are
multiple tools that evaluate these characteristics [19]; however the
most comprehensively validated appraisal tool is the Appraisal of
Guidelines Research and Evaluation (AGREE) instrument, which was
developed to address the variability issue in CPG quality [20]. The
original AGREE instrument was first published in 2003 by the AGREE
Collaboration, a group of international CPG developers and researchers
[21]. This instrument was refined later, resulting in the new AGREE II
published in 2010 [22,23]. The new AGREE II replaced the original one
as the preferred valid reliable international tool to assess the quality of
CPGs, and can be used as part of an overall quality strategy aimed to
improve healthcare [20].

Currently, there are many GPCs on treatments for oral cancer;
however, their quality and applicability remain unknown since there
are no systematic assessments of their quality. Thus, the aim of this
study is to identify and assess the quality of CPGs on treatments for oral
cancer using the AGREE II instrument.

Materials and methods

Study design

We performed a systematic assessment of the quality of CPGs on
treatments for oral cancer with the AGREE II instrument, following a
previously published methodology [24]. All methods were specified a
priori in a protocol.

Eligibility criteria

We included CPGs defined as documents developed by a nationally
recognized committee, a publicly funded institution, a medical society,
or particular authors, providing recommendations for the treatment of
primary oral cancer in adult population. CPGs about other cancers such
as head and neck cancers were considered if they contained at least two
explicit recommendations for oral cancer. We only selected CPGs
published between 2005 and 2017, with an explicit description of their
methodology—either within the CPG or in supporting documents (for
example, definition of search strategy, methods used to create re-
commendations, and evidence quality assessment). When more than
one publication from the same organization or authors group was
identified, we only included the most recent version. Conversely,
documents without recommendations or CPGs only focused on
screening or diagnosis were excluded.

Search strategy

We searched for systematic literature in MEDLINE (via PubMed),
EMBASE (via Ovid), TRIP (Turning Research Into Practice), CPG
clearinghouses, prominent CPG developer groups, and scientific

societies in this field in order to identify eligible CPGs. We used specific
terms for oral cavity cancer such as “mouth neoplasms”, “oral carci-
noma”, “oral cancer”, “oral tumor”, “buccal carcinoma”; with no lan-
guage restrictions. The last search was conducted on October 27, 2017
(Appendix A).

CPGs selection

We managed all retrieved titles and abstracts with the reference
manager software EndNote® (Version X7, Thomson Reuters). After re-
moving duplicates, two reviewers (MM, AM) independently screened
all titles/abstracts to exclude irrelevant documents. Then, full texts
were obtained for a final decision. Disagreements were resolved by
consensus, if needed, a third reviewer (JF) participated in the discus-
sion until an agreement was reached. Detailed reasons for exclusion of
any document considered relevant were clearly stated.

Data extraction and quality assessment

Two reviewers (MM, AM) independently extracted general char-
acteristics of each CPG such as authoring organization, title, year of
publication, period of publication (published in 2005–2009 versus
2010–2017), country or region, and language, using a standardized
pilot-test form.

Four appraisers (MM, AM, JF, CG) independently evaluated the
quality of each CPG. We used the AGREE II instrument to assess the
quality of the included CPGs [20,22]. This tool includes 23 items on a
seven-point Likert scale across six domains. Each domain captures a
unique dimension of the CPG quality: scope and purpose, stakeholder
involvement, rigor of development, clarity and presentation, applic-
ability, and editorial independence (Appendix B). In addition, this in-
strument included two overall quality assessments for each CPG: a final
score of 1–7, and whether the appraiser would recommend using the
CPG, rating it as “recommended”, “recommended with modifications”
or “not recommended”.

Data analysis

We calculated the domain scores by adding up all the scores of the
individual items in a domain, and by scaling the total as a percentage of
the maximum possible score for that domain [20]. Consequently,
standardization was calculated as follows: (obtained score−minimum
possible score)/(maximum possible score−minimum possible score).
The maximum possible score for each domain was the number of items
multiplied by the number of appraisers, and multiplied by seven
(highest possible score; strongly agree). The minimum possible score
was the number of items multiplied by the number of appraisers mul-
tiplied by one (lowest possible score; strongly disagree). The range of
standardized score for each domain was 0–100%. We considered 60%
as a threshold of acceptable quality. Descriptive statistics (mean,
median, standard deviation, range) were calculated for each domain
score for each CPG. Moreover, Student's t-test (p < 0.05) was used to
compare the AGREE II scores of all CPGs by publication period.

In addition, we calculated the intraclass coefficient (ICC) with its
95% confidence interval (95% CI) as an indicator of overall agreement
between appraisers. The degree of agreement between 0.01 and 0.20 is
slight; from 0.21 to 0.40 is fair; from 0.41 to 0.60 is moderate; from
0.61 to 0.80 is substantial; and from 0.81 to 1.00 is very good [25].
Statistical analyses were performed using SPSS® version 20.0 (SPSS Inc,
Chicago, IL).

Results

Selected CPGs

The research yielded 464 records after removing duplicates. After
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title and abstract screening, 78 documents were obtained for final full-
text review; 12 CPGs [26–37] met the eligibility criteria (Fig. 1). The
list of excluded documents along with exclusion rationale is available in
an additional file (Appendix C).

Characteristics of the included CPGs

All CPGs were published in English language between 2005 and
2017. Five CPGs [29,32–35] focused on recommendations for oral
cancer exclusively, and the other seven CPGs [26–28,30,31,36,37] fo-
cused on head and neck cancers. Six CPGs [28–30,34,36,37] only in-
cluded recommendations for treatments, whereas six CPGs
[26,27,31–33,35] also included recommendations related to processes
such as diagnosis and follow-up of oral cancer. Three CPGs [32,36,37]
were from Canada, while the others were one from each of the fol-
lowing: United States [31], United Kingdom [26], Scotland [27], Bel-
gium [33], Germany [35], Taiwan [29], Japan [30], Denmark [34] and
European society [28] (Table 1).

Quality assessment of CPGs

The overall agreement among appraisers on the CPGs assessment
with the AGREE II instrument was very good (overall ICC: 0.865; 95%
CI: 0.835–0.889). The mean quality scores for each domain of the
AGREE II instrument for all the included CPGs are represented in Fig. 2.
Table 2 shows the standardized score of each CPG by domain and the
overall recommendation.

Scope and purpose

This domain includes the main objectives of the CPGs, the health
questions, and the target population [20]. The mean score for this do-
main was 88.4% ± 12.4% (range 65.3–100%), all CPGs [26–37]
(100%) scored over 60%.

Stakeholder involvement

This domain focuses on the extent to which the CPG was developed
by the appropriate stakeholders and represents the views of its intended
users [20]. The mean score for this domain was 60.4% ± 25.0%
(range 30.6–95.8%). Six CPGs [26,27,31,33,35,36] (50%) scored over
60%.

Rigor of development

This domain focuses on the process for synthesizing and gathering
evidence and the methods used to formulate and update the re-
commendations [20]. The mean score for this domain was
60.9% ± 25.3% (range 22.4–98.4%). Seven CPGs [27,31–33,35–37]
(58.3%) scored over 60%.

Clarity of presentation

This domain assesses whether recommendations are specific and
unambiguous, different options for managing the condition or health
issue are clearly presented, and key recommendations are easily iden-
tifiable [20]. The mean score for this domain was 76.5% ± 19.8%
(range 25–98.6%). Ten CPGs [26,27,30–37] (83.3%) scored over 60%.
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Applicability

This domain focuses on processes related to CPG implementation
such as organizational facilitators and barriers, additional materials
provided, cost implications, and monitoring or audit criteria [20]. The
mean score in this domain was 32.2% ± 30.7% (range 0–88.5%). Only
three CPGs [26,27,33] (25%) scored over 60%.

Editorial independence

This domain is about whether the views or interests of the funding
body have influenced the final recommendations, and whether the
competing interests of all the CPG development group have been re-
corded and reported [20]. The mean score in this domain was
61.6% ± 35.5% (range 0–93.8%). Eight CPGs [26–28,31–33,36,37]
(66.7%) scored over 60%.

Overall CPG assessment

Among all CPGs evaluated, three CPGs [26,27,33] (25%) were
“recommended” by the reviewers; six CPGs [30–32,35–37] (50%) were
“recommended with modifications”; and three CPGs [28,29,34] (25%)
were “not recommended”. Those CPGs rated as “recommended” scored

over 60% in all domains.
In addition, there was no improvement in the overall score or by

domains in the development of CPGs over time (published in
2005–2009 versus 2010–2017; p-value: 0.571) (Table 3).

Discussion

CPGs are one of several tools available for healthcare providers to
improve quality of care [38]; therefore, performing quality assessments
on them is essential to improve their trustworthiness and applicability.
This study may be the first one to evaluate the methodological quality
of published CPGs on treatments for oral cancer, since we found no
previous reports.

Our results show that overall quality of CPGs in this field is sub-
optimal with only three out of 12 CPGs being rated as “recommended”
[26,27,33]. The highest quality CPGs were developed by the Belgian
Health Care Knowledge Centre-KCE [33], the British National Institute
for Health and Care Excellence [26], and the Scottish Intercollegiate
Guidelines Network [27], scoring over 60% in all domains. This
threshold of acceptable quality has been suggested to be an appropriate
figure to reflect that a valid and transparent process was adopted in the
development of recommendations [24,39]. In addition, some authors
have suggested classifying CPGs as high quality when at least three of

Table 1
Characteristics of the included CPGs.

Guideline Year Organization or author Country

Cancer of the upper aerodigestive tract: assessment and management in people aged 16 and
over [26]

2016 National Institute for Health and Care Excellence United Kingdom

Diagnosis and management of head and neck cancer [27] 2006 The Scottish Intercollegiate Guidelines Network Scotland
GEC-ESTRO ACROP recommendations for brachytherapy for head and neck squamous cell

carcinomas [28]
2016 European Brachytherapy Group-European Society for

Therapeutic Radiology and Oncology
Europe

Guideline and preliminary clinical practice results for dose specification and target
delineation for postoperative radiotherapy for oral cavity cancer [29]

2015 Liu Taiwan

Japanese Clinical Practice Guideline for Head and Neck Cancer [30] 2017 Japan Society for Head and Neck Cancer Japan
NCCN – head and neck cancers [31] 2017 National Comprehensive Cancer Network United States
Oral cavity cancer [32] 2014 Alberta Provincial Head and Neck Tumor Team Canada
Oral cavity cancer: diagnosis, treatment and follow-up [33] 2014 Belgian Health Care Knowledge Centre-KCE Belgium
The Danish national guidelines for treatment of oral squamous cell carcinoma [34] 2006 The Danish Society for Head and Neck Oncology Denmark
The Diagnosis and Treatment of Oral Cavity Cancer [35] 2012 Klaus-Dietrich Wolff Germany
The Management of Head and Neck Cancer in Ontario [36] 2009 Cancer Care Ontario Canada
The Role of Postoperative Chemoradiotherapy for Advanced Squamous Cell Carcinoma of

the Head and Neck [37]
2013 Cancer Care Ontario Canada
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the domain scores were higher than or equal to this cutoff, including the
domain of “rigor of development” [24,40]. However, this last approach
should be taken with caution since we considered that all domains in-
cluded in the AGREE II are essential to develop a good CPG. Thus, all
domains should score over this threshold; as in the case of the three
CPGs classified as recommended in this study [26,27,33]. Likewise,
recommendations from these CPGs should also be considered with
caution because the AGREE II instrument only evaluates the metho-
dological quality for their development, without judging the validity of
the recommendations themselves. Other instruments can be used to
assess the quality of the evidence underlying each recommendation,
such as the GRADE (Grading of Recommendations Assessment, Devel-
opment and Evaluation) framework [41], which has been endorsed by
over 90 health organizations worldwide.

Most of the included CPGs [30–32,35–37] were rated as “re-
commended with modifications”. These define well specific and focused
clinical questions and target populations, but poorly report other as-
pects, such as strategies of implementation of the GPC, conflict-of-in-
terest statements, etc. This suggests that there is room for a potential
improvement of their quality if their deficiencies are addressed in fu-
ture updates. Consistently, Mubeen [16], who assessed the quality of
dental CPGs, concluded that it is suboptimal, and that there is variation
in the overall quality, reporting of individual items, and domains of the
AGREE II instrument between different dental specialty CPGs. More-
over, the latest studies limited to specific subspecialties such as ortho-
dontic [18], pediatric dentistry [42], dental radiology [43] and
common dental procedures [44] have concluded that the reporting of
CPGs varies considerably. Likewise, others reports have shown that the
methodological quality of CPGs published in diverse clinical areas such
as oncology [45], rheumatology [46], nutrition [24] and neurology
[47] is extremely variable and that there is a considerable opportunity
for improvement. It has been suggested that for a CPG to be effective, it
needs to be disseminated and implemented with additional materials
such as a summary document, a book section, or a quick reference guide
[38].

The domains with the highest scores were “scope and purpose” and
“clarity of presentation”, whereas the domain with the lowest score was
“applicability”. These results are similar to those reported in oncology
by Jiang [38], who evaluated CPGs focused on treatment, screening,
imaging, nursing, complications, and follow-up of carcinoma of the
head and neck. Similarly, Chen [45] assessed CPGs for nasopharyngeal
carcinoma concluding that the “applicability” domain scored con-
sistently low across CPGs, whereas the “scope and purpose” and the
“editorial independence” domains scored the highest. Regarding a
quality assessment of dental GPGs, Mubeen [16] also concluded that
the domain with the lowest score was “applicability”. Likewise, our
findings are consistent with previous CPG evaluations in other medical
areas [24,39,48,49]. Some have reported that certain factors may

influence the domain scores, such as the type of developer; for example,
CPGs developed by professional organizations score significantly higher
than those of individuals groups in four domains (stakeholder in-
volvement, rigor of development, clarity of presentation, and editorial
independence) [38]. Likewise, the scores in these four domains in
evidence-based CPGs are significantly higher than those in the non–e-
vidence-based CPGs [16,38]. This suggests that all CPGs should be
based on the best available evidence and designed by groups experi-
enced in CPG development.

We found that overall quality of CPGs in this field has not improved
over time. This result is consistent compared with some of the previous
CPG assessments [24,49,50]. Conversely, other studies reported im-
provement in quality over time [16,48,49]. This approach is based on
the assumption that after the AGREE II instrument was published in
2010 [17,18], all CPGs developed since then could follow the AGREE II
statements, reaching an acceptable quality of development. However,
these results suggest that no standardized methodology for CPG de-
velopment has been implemented in this field. Hence, developers
should adapt their methodology to include the AGREE II considerations,
which can be used as part of an overall quality strategy aimed at im-
proving healthcare [24]. Moreover, establishing an expert organization
to promote the development and implementation of high-quality evi-
dence-based CPGs in this field would be useful, as well as using the
GRADE system to formulate recommendations.

We wish to highlight that we excluded some documents [51–53]
containing recommendations because they lacked a written metho-
dology section. Thus, this study did not evaluate all available re-
commendations in the field that may influence the beliefs and actions of
the public and health care practitioners. However, some have reported
the fact that a comprehensive understanding of the methods used to
develop a CPG is essential to assess the quality of the development and
of the evidence for recommendations [39].

The main practical applications of this study are related to the im-
provement the development process of future CPGs in this field or their
updates, as well as their methodological quality and applicability.
Clinicians need to have access to recommendations based on the best
available evidence for the adequate treatment of patients with oral
cancer. Thus, greater efforts are needed to provide high-quality CPGs
that serve as a useful and reliable tool for clinical decision-making.
Moreover, in an effort to reduce publication bias and promote trans-
parency, a publicly accessible database is essential; a place where CPG
protocols can be registered before being developed, published, and
disseminated.

This study has several strengths such as the fact that all priori
eligibility criteria, objectives, and planned methods of analysis were
documented in a protocol. Moreover, four appraisers independently
assessed the quality of CPG development with very good agreement, by
using a validated instrument. This ensures that our conclusions are
valid and reliable.

One of the limitations of this study is that we might have not
identified some CPGs since they are often not indexed or easily acces-
sible. However, it is reasonable to assume that the quality of un-indexed
CPGs is probably lower than that of those indexed [24]. Other limita-
tions are related to language barrier. Firstly, all selected CPGs were
published in English, which eliminated CPGs published in any other
language. Secondly, due to the limitation of provided pages, the English
version of the Japanese CPG for Head and Neck Cancer [30] only
presented the six most relevant clinical questions. Thus, this CPG could
potentially score higher in some domains but we were unable to read
the supplementary materials in Japanese. In general, we believe that
these limitations do not substantially change the main results of this
study.

In conclusion, the overall quality of CPGs on treatments for oral
cancer is suboptimal, with only three CPGs rated as recommended for
clinical use. These findings highlight the need to improve CPG devel-
opment processes in this field. Thus, increased efforts are required to

Table 3
Comparison of the AGREE II scores by publication period.

Domains Not recent CPGsa

(n= 3)
Recent CPGsb

(n= 9)
p-value

Mean (%) SD (%) Mean (%) SD (%)

Scope and purpose 86.1 18.1 89.2 11.3 0.363
Stakeholder

involvement
67.1 28.4 58.2 25.2 0.693

Rigor of development 62.0 28.0 60.5 26.2 0.533
Clarity of presentation 65.3 0.0 64.0 16.9 0.548
Applicability 46.2 17.7 27.5 33.5 0.806
Editorial independence 52.8 43.9 34.8 34.8 0.320

Overall mean 63.2 21.8 60.6 20.8 0.571

a CPGs published between 2005 and 2009.
b CPGs published between 2010 and 2017.
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enable the development of high-quality evidence-based CPGs. In this
context, the quality of CPGs on treatments for oral cancer can be im-
proved with an evaluation of the quality of the available evidence using
a unified framework to present recommendations, and using a clear
implementation strategy.
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5.3 PUBLICATION 3. QUALITY OF CLINICAL PRACTICE GUIDELINES ON DIAGNOSIS OF ORAL 
CAVITY CANCER 
 

5.3.1 SUMMARY OF RESULTS 
 

Characteristics of the selected clinical practice guidelines  

All included guidelines (83, 88, 89, 91, 94-97) were published in the English language. Four guidelines 

(83, 88, 89, 91) included recommendations for diagnosis, two guidelines (94, 95) focused on screening 

and two guidelines (96, 97) focused on suspected oral cancer. Moreover, four guidelines (83, 88, 89, 

91) also included recommendations related to processes such as the treatment and management of 

oral cancer. Six guidelines (83, 88, 89, 94, 96, 97) were developed by a government agency, three 

guidelines (94-96) were an update, and  only three guidelines (89, 95, 96) used GRADE (Grading of 

Recommendations Assessment, Development and Evaluation) framework to develop their 

recommendations.  

 

Quality appraisal of clinical practice guidelines  

The overall agreement among reviewers was considered very good (ICC: 0.823; 95% CI: 

0.777 - 0.861). The median scores of the six AGREE II domains were as 

97.9% (IQR: 96.2%- -

develo -  (IQR: 82.6%-94.4%); 

-74.2%); and -93.8%). 
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Overall clinical practice guideline assessment  

Among all guidelines assessed, four guidelines (83, 89, 95, 96) 

reviewers; four guidelines (88, 91, 94, 97)  

guidelines guidelines rated 

60% for all domains. The median of overall rate was 6.0 (Q1-Q3: 4.6  6.4), the highest score was 7.0 

(89) and the lowest one was 4.0 (91).  

 

Characteristics of recommendations included in the clinical practice guidelines    

One clinical practice guideline (94) did not provide recommendation because the authors concluded 

that the current evidence was insufficient to assess the balance of benefits and harms of screening for 

oral cancer in asymptomatic adults, whereas the other seven guidelines (83, 88, 89, 91, 95-97) 

provided a total of 23 recommendations, most of them having a low or very low level of evidence. 

Moreover,  four clinical practice guidelines (83, 91, 95, 97) provided 10 Good Practice Points (Table 

6).  
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Table 6. Good Practice Points included in the guidelines  

Guideline Good Practice Point 
Diagnosis and management of head 
and neck cancer (83) 

All healthcare practitioners including dental and medical practitioners  
should be aware of the presenting features of head and neck cancer, and the 
local referral pathways for suspected cancers  
Dental practitioners should include a full examination of the oral mucosa as part 
of routine dental checkup 
Patients should be seen within two weeks of urgent referral 
Patients should be seen by an experienced clinician with access to the 
necessary diagnostic tools 
General or dental practitioners should be aware of symptoms suggestive of 
head and neck cancer 

Evidence-based clinical practice 
guideline for the evaluation of 
potentially malignant disorders in the 
oral cavity (95) 

Clinicians should obtain an updated medical, social, and dental history and 
perform an intraoral and extraoral conventional visual and tactile examination in 
all adult patients 

The Diagnosis and Treatment of Oral 
Cavity Cancer (91) duration should immediately be referred to a specialist 
Suspected cancer in primary care 
(97) 

A person presenting with unexplained persistent sore or painful throat or mouth, 
(particularly unilateral pain) for more than four weeks, should be referred 
urgently to a specialist  
A person presenting with unilateral unexplained pain in the head and neck area 
for more than four weeks, or with paresthesia or dysesthesia in an area of nerve 
distribution should be referred urgently to a specialist 
A person presenting with hoarseness persisting for more than three weeks 
(particularly if a smoker aged 50 years or older, or a heavy drinker) should be 
referred to an ear, nose and throat specialist, and for a chest x-ray. 
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Abstract
Objectives To assess the quality of clinical practice guidelines (CPGs) on screening and diagnosis of oral cancer and to describe
the characteristics of their recommendations.
Materials and methods We systematically searched EMBASE, MEDLINE, CPG’ websites, and dentistry and oncology scien-
tific societies to identify CPGs that were related to screening and diagnosis of oral cancer. The quality of selected CPGs was
independently assessed by four appraisers using the Appraisal of Guidelines for Research and Evaluation II (AGREE II)
instrument. The inter-appraiser agreement was assessed. We performed a descriptive analysis of the recommendations included
in the selected CPGs.
Results Eight CPGs were selected. The overall agreement among reviewers was considered very good (ICC: 0.823; 95% CI:
0.777–0.861). The median scores of the six AGREE II domains were as follows: Bscope and purpose^ 97.9% (IQR: 96.2–
100.0%); Bstakeholder involvement^ 86.1% (IQR: 69.8–93.1%); Brigor of development^ 75.3% (IQR: 64.2–94.3%); Bclarity of
presentation^ 91.7% (IQR: 82.6–94.4%); Bapplicability^ 53.1% (IQR: 19.3–74.2%); and Beditorial independence^ 83.3% (IQR:
67.2–93.8%). Four CPGs were assessed as Brecommended^, four Brecommended with modifications^, and none Bnot recom-
mended^. Twenty-three recommendations were provided, mostly with a low or very low level of evidence.
Conclusion The methodological quality of CPGs on screening and diagnosis of oral cancer is moderate. The Bapplicability^
domain scored the lowest. Most recommendations were based on a low o very low level of evidence.
Clinical relevance Greater efforts are needed to provide healthcare based on high-quality evidence-based CPGs in this field.

Keywords Oral cancer . Guidelines . Evidence-basedmedicine . Screening . Diagnosis

Introduction

Due to increasing pressure to provide evidence-based medical
care, the use of clinical practice guidelines (CPGs) has been
increasing worldwide over the last decade [1, 2]. CPGs are a
summary of evidence-based recommendations that were

developed using systematic methods of literature review.
These are a very useful tool for the translation of research
evidence into practice [3]. By using CPGs based on the best
available evidence, healthcare professionals can be assisted in
minimizing inappropriate variation in clinical practice, im-
proving decision-making processes on the most suitable
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healthcare for explicit clinical circumstances, and promoting
effective and safe patient outcomes [4]. However, some have
reported that many CPGs are lacking quality and that there is a
wide vast of heterogeneity among their recommendations [5,
6]. Thus, systematically developed CPGs using the best avail-
able evidence to provide transparent recommendations are
required.

The appraisal of Guidelines for Research and Evaluation
(AGREE) instrument is a validated, generic tool to systemat-
ically appraise CPG methodological development and quality
[7]. In 1988, the AGREE initiative was established by an
international group of researchers and CPG developers; the
original AGREE instrument was published in 2003, and its
update—AGREE II—was released in 2010 [7]. This instru-
ment has become the standard tool for CPG evaluation and
development, with the purpose of improving CPG quality and
the likelihood of broad endorsement [8].

Currently, oral cavity cancer is considered a public health
issue worldwide. Around 600,000 new cases are expected per
annum. Oral squamous cell carcinoma (OSCC) is the most
common type of oral cancer [9]. While it represents just over
2% of the global cancer incidence, its 50% fatality rate is a
major cause of concern [10]. The high mortality rate of oral
cancer may be associated with many factors, one the main
ones being the diagnostic delay. Commonly, oral suspicious
lesions are easy to assess and should be diagnosed early for the
therapeutic intervention to be effective [11]. Nonetheless, pa-
tients are often diagnosed in advanced stages of disease; this
might be due to the lack of consultation, or the barriers in
adequate healthcare accessibility [12]. Moreover, the value
of screening healthy adults with no symptoms and using sev-
eral tools for diagnosing oral cancer is uncertain [13]; thus,
these issues need to be addressed clearly using reliable and
high-quality CPGs.

There are many CPGs on screening and diagnosis of oral
cancer; nevertheless, little is known about the quality, appli-
cability, and potential impact of those CPGs, since their qual-
ity has not been systematically evaluated. This study belongs
to a project that aims to assess the quality of CPGs on oral
cancer; the quality of CPGs on therapeutic interventions for
oral cancer has been previously reported [14]. This report
focuses on quality methodological assessment of CPGs on
screening and diagnosis of oral cancer and describes the char-
acteristics of their recommendations.

Materials and methods

We conducted a systematic critical appraisal of the quality and
recommendations of CPGs on screening and diagnosis of oral
cancer using the AGREE II instrument. The methods used
were previously published [14].

Data sources and strategy search

Using search strategies developed by an expert, we systemat-
ically searched EMBASE (via Ovid), MEDLINE (via
PubMed), CPG’ websites, and dentistry and oncology scien-
tific societies to identify CPGs published between 2006 and
2018. We used key words and terms related to oral cavity
tumor and CPGs such as Boral cancer^, Boral tumor^, Boral
carcinoma^, Bmouth neoplasms^, Bbuccal carcinoma^,
Bguideline^, Bpractice guideline^, Bguidance^, and Brecom-
mendation^. The last search was conducted on 22 May 2018
(Additional file 1).

CPG identification

Our eligibility criteria were: (i) CPGs providing recommenda-
tions for screening, suspicion, or diagnosis of primary oral
cavity cancer (all histopathological types of malignancies) in
adults; (ii) CPGs about other cancers were selected if they
provided at least two clear recommendations for oral cancer;
(iii) inclusion of an explicit methods section; and (iv) the most
recent version from a CPG developer.

Two authors independently reviewed titles/abstracts and
full texts to identify eligible CPGs. Any discrepancies were
resolved by consensus, if needed, a third author was included
in the discussion until a consensus was obtained.

Quality appraisal of CPG

The quality of CPGs was independently assessed by four ap-
praisers using the AGREE II instrument [8, 15], which in-
cludes a 23-item checklist rated on a seven-point Likert scale
and categorized into the following six domains:

Domain 1: Scope and purpose; including the main objec-
tives of the CPGs, the health questions, and the target
population.
Domain 2: Stakeholder involvement; this focuses on the
extent to which the CPG was developed by the appropri-
ate stakeholders and represents the views of its intended
users.
Domain 3: Rigor of development; describing the process
used to synthesize and gather evidence, and themethodol-
ogy used to formulate and update the recommendations.
Domain 4: Clarity and presentation; assessing whether
recommendations are explicit and unambiguous, differ-
ent options for managing the condition or health issue are
clearly presented, and key recommendations are easily
identifiable.
Domain 5: Applicability; dealing with implementation
issues, such as the assessment of organizational facilita-
tors and barriers, the development of educational sources,
economic implications, and monitoring or audit criteria.
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Domain 6: Editorial independence; assessing whether the
views or interests of the funding sources have influenced
the recommendations, and if the conflicts of interest state-
ment reports all information about the CPG developer
team.

The AGREE II instrument also includes two overall quality
appraisals for each CPG: an overall score of 1 to 7, and wheth-
er the reviewer would recommend using the CPG, assessing it
as Brecommended^, Brecommended with modifications^, or
Bnot recommended^.

CPG data extraction

Two authors independently extracted data from each CPG
such as: title, country, year of publication, authoring organi-
zation, language, level of development, funding source,
whether or not it is an update, recommendations, methods
used to determine the recommendations, level of evidence,
grading of the recommendations, and histological type of oral
cancer.

Statistical analysis

Inter-appraiser agreement was assessed using the intraclass
correlation coefficient (ICC) with a 95% confidence interval
(95% CI) [16]. We calculated the domain scores by adding up
all the scores of the individual items within a domain and
calculated the percentage of the maximum possible score for
that domain [15]. Standardized scores (range, 0 to 100%) for
each domain were calculated as follows: [(obtained score −
minimum possible score) / (maximum possible score −mini-
mum possible score)] × 100%.We used 60% as a cut-off point
for adequate quality. Median and the interquartile range (IQR:
Q1-Q3) were calculated for each domain score for each CPG.
Moreover, we performed a descriptive analysis of recommen-
dation included in the selected CPGs. Statistical analyses were
performed with SPSS® version 20.0 software (SPSS Inc.,
Chicago, IL).

Results

Selection of CPGs

The selection process is presented in Fig. 1. We initially iden-
tified 496 records and excluded 433 references after screening
titles and abstracts. We reviewed 63 full-text documents and
excluded 55 of them (Additional file 2). Finally, we selected
eight CPGs [17–24].

Characteristics of the selected CPGs

All included CPGs [17–24] were published in English lan-
guage. Five CPGs [18–22] included recommendations for oral
cancer exclusively, whereas the other three CPGs [17, 23, 24]
also included recommendations for other cancers. Four CPGs
[17, 19, 20, 22] included recommendations for diagnosis, two
CPGs [18, 21] focused on screening and two CPGs [23, 24]
focused on suspected oral cancer. Moreover, four CPGs [17,
19, 20, 22] also included recommendations related to process-
es such as the treatment and management of oral cancer. Five
CPGs [17, 19–22] included recommendations for OSCC, one
[17] of them also included recommendations for other histo-
logical types of mouth neoplasms, whereas three CPGs [18,
23, 24] did not specify that information. Two CPGs [18, 21]
were from USA, two CPGs [17, 23] were from United
Kingdom, while the others were one from each of the follow-
ing: Canada [19], Belgium [20], Germany [22], and New
Zealand [24]. Six CPGs [17–20, 23, 24] were developed by
a government agency, three CPGs [18, 21, 23] were an update,
only three CPGs [20, 21, 23] used GRADE (Grading of
Recommendations Assessment, Development and
Evaluation) framework to develop their recommendations,
and one CPG [19] did not report the level of evidence nor
grading of its recommendations (Table 1).

Quality appraisal of CPGs

The overall agreement among reviewers was considered very
good (ICC: 0.823; 95% CI: 0.777–0.861). Table 2 represents
standardized scores across CPGs by domain, and the overall
recommendation for clinical use of the included CPGs.

Scope and purpose

The median score for this domain was 97.4% (IQR: 96.2–
100.0%), demonstrating that most CPGs were considered to
have an adequate report of this domain. All CPGs [17–24]
(100.0%) scored over 60%.

Stakeholder involvement

The median score for this domain was 86.1% (IQR: 69.8–
93.1%). Seven CPGs [17, 18, 20–24] (87.5%) scored over
60%. The main limitation across some CPGs was that, al-
though patients were included in the CPG process, the way
the panel included their values and preferences remained
unclear.

Rigor of development

The median score for this domain was 75.3% (IQR: 64.2–
94.3%). Although all CPGs [17–24] (100.0%) scored over
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60%, three of them [18, 19, 22] (37.5%) scored just above this
threshold. Limitations included that it was unclear how some
CPGs had assessed the potential harms of the screening and
diagnostic recommendations. Moreover, one CPG [19]
showed no direct link between the recommendation and the
evidence, and there was no formal assessment of the strengths
and limitations of the supporting evidence.

Clarity of presentation

The median score for this domain was 91.7% (IQR: 82.6–
94.4%), indicating that recommendations were clearly pre-
sented. All CPGs [17–24] (100.0%) scored over 60%.

Applicability

The median score in this domain was 53.1% (IQR: 19.3–
88.5%). Only four CPGs [17, 20, 23, 24] (50.0%) scored over
60%. The main limitations were that most CPGs lacked a
discussion on their facilitators, and application barriers, and
that they failed to assess the implications of use of resources or
the auditing criteria.

Editorial independence

The median score in this domain was 83.3% (IQR: 67.2–
93.8%). Seven CPGs [17–21, 23, 24] (87.5%) scored over

60%. Some CPGs did not fully describe a declaration about
their funding sources and their possible influence on CPG
development process or failed to clearly report the potential
conflicts of interest of authors or CPG developer.

Overall CPG assessment

Among all CPGs evaluated, four CPGs [17, 20, 21, 23] (50%)
were Brecommended^ by the reviewers; four CPGs [18, 19,
22, 24] (50%) were Brecommended with modifications^; and
no CPG (0%) was Bnot recommended^. Almost all CPGs
assessed as Brecommended^ scored over 60% for all domains.
The median of overall rate was 6.0 (IQR: 4.6–6.4), the highest
score was 7.0 [20], and the lowest one was 4.0 [22].

Recommendation characteristics

Among the selected CPGs [17–24], one CPG [18] did not
provide recommendation because the authors concluded that
the current evidence was insufficient to assess the balance of
benefits and harms of screening for oral cancer in asymptom-
atic adults, whereas the other seven CPGs [17, 19–24] provid-
ed a total of 23 recommendations, most of them having a low
or very low level of evidence. Regarding grade of recommen-
dation, three recommendations were reported as strong [20],
16 recommendations were reported as weak [17, 21, 22, 24]
(conditional, B, C, D), and four recommendations did not
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report level of evidence or the grade of recommendation [19,
23] (Table 3). In addition, four CPGs [17, 21, 22, 24] provided
10 good practice points (Table 4).

Discussion

CPGs can be used to optimize clinical practice; however, their
assimilation and use will depend on how they are developed.
Hence, this study sought to assess the quality of CPGs involv-
ing screening and diagnosis oral cancer recommendations, to
assist clinicians when selecting appropriate CPGs.

Overall, quality of CPGs on screening and diagnosis of oral
cancer is moderate with only 50% of CPGs being assessed as
Brecommended^. The highest quality CPGs were developed
by the Belgian Health Care Knowledge Centre (KCE) [20],
the Scottish Intercollegiate Guidelines Network (SIGN) [17],
The American Dental Association (ADA) [21], and the
National Institute for Health and Care Excellence (NICE)
[23], scoring over 60% in most domains. However, despite
that some of these CPGs were rated as Brecommended^, there
are aspects that should be considered. For example, although
the NICE CPG [23] was developed through a rigorous pro-
cess, its recommendations neither report the level of evidence

nor the strength of recommendations; the ADA CPG [21]
scored below the threshold in the applicability domain, be-
cause it discussed the implications but there was no assess-
ment of the use of resources nor auditing criteria. Likewise,
the SIGN CPG [17] was published 12 years ago; thus, its
recommendations are likely to be based on outdated evidence.
It has been suggested that CPGs should be updated at 3-year
intervals, because new evidence may result in substantial
changes to the recommendations [25]. Moreover, we wish to
highlight that the recommendations included in these CPGs
should be considered with caution, since the AGREE II in-
strument only assesses the reporting ofmethodological quality
aspects for their development, not judging the rationality of
their recommendations.

Half of the included CPGs [18, 19, 22, 24] were assessed as
Brecommended with modifications^, indicating that there is
room for improving their quality if their deficiencies are ad-
dressed. Some of the aspects that need to be addressed are: the
lack of patient involvement in the CPG development process,
the insufficient inclusion of patients’ values and preferences,
the lack of direct link between the recommendation and the
evidence, and the inadequate assessment of the strengths and
limitations of the supporting evidence. Consistently, the meth-
odological quality of CPGs in diverse clinical areas has been

Table 2 Standardized scores across guidelines by domain (AGREE II)

Domains Scope and
purpose

Stakeholder
involvement

Rigor of
development

Clarity of
presentation

Applicability Editorial
independence

Overall
rate

Overall
recommendation

Guideline % % % % % %

Diagnosis and management
of head and neck
cancer [17]

95.8 87.5 78.1 93.1 64.6 64.6 6.0 Recommended

Screening for Oral Cancer:
U.S. Preventive Services
Task Force
Recommendation
Statement [18]

97.2 75.0 63.5 88.9 6.3 95.8 4.5 Recommended with
modifications

Oral cavity cancer [19] 100.0 47.2 66.1 80.6 27.1 75.0 5.0 Recommended with
modifications

Oral cavity cancer: diagnosis,
treatment and follow-up [20]

100.0 95.8 98.4 90.3 79.2 93.8 7.0 Recommended

Evidence-based clinical
practice guideline for the
evaluation of
potentially malignant
disorders in the oral
cavity [21]

97.2 88.9 92.7 94.4 41.7 91.7 6.0 Recommended

The Diagnosis and Treatment
of Oral Cavity Cancer [22]

94.4 68.1 60.9 72.2 16.7 54.2 4.0 Recommended with
modifications

Suspected cancer [23] 100.0 94.4 94.8 94.4 77.1 93.8 6.5 Recommended

Suspected cancer in primary
care [24]

98.6 84.7 72.4 95.8 65.6 75.0 6.0 Recommended with
modifications

Median 97.9 86.1 75.3 91.7 53.1 83.3 6.0

Interquartile range
(IQR: Q1-Q3)

96.2–100.0 69.8–93.1 64.2–94.3 82.6–94.4 19.3–74.2 67.2–93.8 4.6–6.4

2220 Clin Oral Invest (2019) 23:2215–2226



Table 3 Recommendations included in the guidelines

Guideline Recommendation LE/gradeR

Diagnosis and management of head and
neck cancer [17]

Rapid access or Bone stop^ clinics should be available for patients who
fulfill appropriate referral criteria

D

Fine needle aspiration cytology should be used in the investigation of head
and neck masses

D

Oral cavity cancer [19] The following investigations are recommended at diagnosis for all
patients with suspected or confirmed oral cavity cancer: complete head
and neck examination, biopsy, chest imaging, nutrition, speech and
swallowing evaluation, computed tomography (CT) with contrast
and/or magnetic resonance imaging (MRI) with contrast of primary site
and neck, as indicated, positron emission tomography-computed
tomography, as indicated, chest CTscan, if not included with other imaging,
examination under anesthesia with endoscopy, as indicated, preanesthetic
studies, and dental/prosthodontic evaluation, including jaw imaging, as in-
dicated

Not provided

Oral cavity cancer: diagnosis, treatment and
follow-up [20]

A biopsy should be taken from the most suspect part of the tumor. The
pathologist should be provided with any clinically relevant information. If
the result is inconclusive, or negative but the tumor is suspect, the biopsy
should be repeated

Very low/strong

When a patient with a diagnosis of OSCC is referred to another centre for
work-up completion and treatment, and if no additional biopsies need to be
performed in the reference centre, pathology specimens (slices and/or
blocks) should be sent for revision to the reference laboratory for diagnosis
confirmation upon request from the reference centre. Every uncommon
tumor diagnosis beside classical SCC should be reviewed by an expert from
a reference laboratory

Very low/strong

The biopsy report should include: tumor localization, tumor histology, tumor
grade, depth of invasion (if assessable), lymphatic, vascular and perineural
invasion. Some other prognostic factors, such as growing pattern (infiltrative
vs. pushing border), can be considered

Very low/strong

Evidence-based clinical practice guideline for the
evaluation of potentially malignant disorders in
the oral cavity [21]

Adult patients with a clinically evident oral mucosal lesion with an unknown
clinical diagnosis considered to be seemingly innocuous or nonsuspicious of
malignancy, or other symptoms, clinicians should follow up periodically
with the patient to determine the need for further evaluation. If the lesion has
not resolved and the clinical diagnosis of a potentially malignant disorder
cannot be ruled out, then clinicians should perform a biopsy of the lesion or
refer the patient to a specialist

Low/conditional

Adult patients with a clinically evident oral mucosal lesion considered to be
suspicious of a potentially malignant or malignant disorder, or other
symptoms, clinicians should perform a biopsy of the lesion or provide
immediate referral to a specialist

Low/conditional

The panel does not recommend cytologic adjuncts for the evaluation of
potentially malignant disorders among adult patients with clinically evident,
seemingly innocuous, or suspicious lesions. Should a patient decline the
clinician’s recommendation for performing a biopsy of the lesion or referral
to a specialist, the clinician can use a cytologic adjunct to provide additional
lesion assessment. A positive or atypical cytologic test result reinforces the
need for a biopsy or referral. A negative cytologic test result indicates the
need for periodic follow-up of the patient. If the clinician detects persistence
or progression of the lesion, immediately performing a biopsy of the lesion
or referral to a specialist is indicated

Low/conditional

The panel does not recommend autofluorescence, tissue reflectance, or vital
staining adjuncts for the evaluation of potentially malignant disorders
among adult patients with clinically evident, seemingly innocuous, or
suspicious lesions

Low to very
low/conditional

Adult patients with no clinically evident lesions or symptoms, no further action
is necessary at that time

Low/conditional

The panel does not recommend commercially available salivary adjuncts for
the evaluation of potentially malignant disorders among adult patients with
or without clinically evident, seemingly innocuous, or suspicious lesions,
and their use should be considered only in the context of research

Low/conditional

The Diagnosis and Treatment of Oral Cavity
Cancer [22]

Computed tomography (CT) or magnetic resonance imaging (MRI) should be
performed

3/B
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reported to be extremely variable, showing a substantial op-
portunity for improvement [6, 26].

The domain with the highest scores was Bscope and pur-
pose^, and the domain with the lowest scores was Bapplicabil-
ity .̂ These results are in accordance with our previous report
[14] that assessed the quality of CPGs on therapeutic interven-
tions for oral cancer. However, we would like to highlight that
both studies evaluated the same four CPGs [17, 19, 20, 22],
which included recommendations for both screening/
diagnosis and treatment for oral cavity cancer. Likewise, these
findings are similar to some reports in oncology area, specif-
ically in carcinoma of the head and neck [2, 27], as well as
dentistry area [28, 29]. These findings are also similar to CPG
quality appraisals in other clinical fields [6, 30–32]. The fact
that most CPGs do not consider economic analysis for the
implementation of their recommendations or that the cost

implications are usually not fully described have been report-
ed as some of the reasons for lower scores in the applicability
domain [28, 33]. These results suggest that nowadays, most
CPGs report their main objectives, the health questions, and
the target population, but they have a lack guidance on their
applicability; therefore, a major effort is required to address
this issue, which reflects on factors such as implementation,
organizational facilitators and barriers, additional materials
provided, and economical implications. Similarly, it is impor-
tant to disseminate the quality of available CPGs. This could
improve clinicians’ adherence to CPGs, since it has been re-
ported that healthcare professionals’ lack of adherence may be
a result of distrust in CPG development processes and recom-
mendations [34].

Regarding quality of CPGs and their recommendations, the
following main recommendations were included in CPGs

Table 3 (continued)

Guideline Recommendation LE/gradeR

Suspected cancer [23] Consider a suspected cancer pathway referral (for an appointment within
2 weeks) for oral cancer in people with either: unexplained ulceration in the
oral cavity lasting for more than 3 weeks or a persistent and unexplained
lump in the neck

Not provided

Consider an urgent referral (for an appointment within 2 weeks) for
assessment for possible oral cancer by a dentist in people who have either: a
lump on the lip or in the oral cavity or a red or red and white patch in the oral
cavity consistent with erythroplakia or erythroleukoplakia

Not provided

Consider a suspected cancer pathway referral by the dentist (for an
appointment within 2 weeks) for oral cancer in people when assessed by a
dentist as having either: a lump on the lip or in the oral cavity consistent with
oral cancer or a red or red and white patch in the oral cavity consistent with
erythroplakia or erythroleukoplakia

Not provided

Suspected cancer in primary care [24] A person with persistent symptoms and signs related to the oral cavity where a
definitive diagnosis of a benign lesion cannot be made should be referred to
a dentist or specialist or followed-up until the symptoms and signs disap-
pear. An urgent referral to a specialist should be made if the symptoms and
signs have not disappeared after 6 weeks

C

A person presenting with unexplained ulceration of the oral mucosa or a mass
persisting for more than 3 weeks should be referred urgently to a dentist or
specialist

C

A person presenting with unexplained tooth mobility persisting for more than
3 weeks should be referred urgently to a dentist

C

A person should be referred urgently to a specialist if they have unexplained
red andwhite patches of the oral mucosa (including suspected lichen planus)
with one or more of the following features: painful, swollen and bleeding. A
non-urgent referral to a specialist should be made in the absence of these
features. If oral lichen planus is confirmed, the person should be monitored
for oral cancer as part of routine dental examination

C

A person presenting with an unexplained, painless new lump in the neck, or a
pre-existing lump that has recently changed over a period of 3 to 6 weeks,
should be referred urgently to a specialist

C

A person with an unexplained persistent swelling in the parotid or
submandibular gland should be referred urgently to a specialist

C

A person presenting with symptoms and/or signs suggestive of head and neck
cancer (with the exception of persistent hoarseness where a chest x-ray is
indicated), no investigations in primary care are recommended as they can
delay referral

C

LE level of evidence, GradeR grade of recommendation
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rated as Brecommended^ and including grading of evidence;
thus, these may be key recommendations for clinical practice:
(i) rapid access to clinics should be available for patients who
have a suspicious lesion of oral cancer [17]; (ii) if the lesion
has not resolved, clinicians should perform a biopsy of the
lesion and/or refer the patient to a specialist [21]; (iii) a biopsy
should be taken from the most suspicious part of the tumor
and its report should be clearly described [20]; (iv) fine needle
aspiration cytology should be used in the investigation of head
and neck masses [17]; (v) every uncommon tumor diagnosis
besides classical OSCC should be reviewed by an expert from
a reference laboratory [20]; (vi) the autofluorescence, tissue
reflectance, or vital staining adjuncts for the evaluation of
potentially malignant disorders are not recommended [21];
(vii) cytologic adjuncts are not recommended for the evalua-
tion of potentially malignant disorders, it should be an alter-
native if the patient declines a biopsy [21]; (viii) the use of
commercially available salivary adjuncts for the evaluation of
potentially malignant disorders should only be considered in
the context of research [21]; (ix) for adult patients with no
clinically evident lesions or symptoms, no further action is
necessary at that time [21]. This approach is based on the fact

that high-quality CPGs are likely to provide helpful recom-
mendations [33]. However, we wish to highlight that all these
recommendations should be considered with caution because
we only performed a descriptive analysis with no assessment
of the quality of the evidence underlying each recommenda-
tion. For this purpose, it is necessary to use other tools such as
the GRADE framework [35]. Moreover, most of these recom-
mendations were based on low or very low level of evidence.
Likewise, some CPGs did not take in account key risk factors
to define their target population for oral cancer screening. It
has been reported that oral cancer screening in general popu-
lation is considered unnecessary, whereas that screening has a
value in reducing the oral cancer mortality in high-risk group
of population [36]. Therefore, any recommendations and prac-
tice points should be considered in the context of clinical
judgment for each patient, his/her values and preferences,
the available alternatives and their risk/benefit ratio, the avail-
able resources, and other contextual aspects [37].

Some CPGs developed by important healthcare organiza-
tions, such as the British Dental Association [38], the College
of Dental Surgeons of British Columbia [39], Royal
Australian College of General Practitioners [40], Australian

Table 4 Good practice points
included in the guidelines Guideline Good practice point

Diagnosis and management of head and neck
cancer [17]

All healthcare practitioners—including dental and medical
practitioners—should be aware of the presenting
features of head and neck cancer, and the local referral
pathways for suspected cancers

Dental practitioners should include a full examination of
the oral mucosa as part of routine dental checkup

Patients should be seen within 2 weeks of urgent referral

Patients should be seen by an experienced clinician with
access to the necessary diagnostic tools

General or dental practitioners should be aware of
symptoms suggestive of head and neck cancer

Evidence-based clinical practice guideline for the
evaluation of potentially malignant disorders
in the oral cavity [21]

Clinicians should obtain an updated medical, social, and
dental history and perform an intraoral and extraoral
conventional visual and tactile examination in all adult
patients

The Diagnosis and Treatment of Oral Cavity
Cancer [22]

All patients with mucosal lesions of unknown origin and
more than 2-week duration should immediately be re-
ferred to a specialist

Suspected cancer in primary care [24] A person presenting with unexplained persistent sore or
painful throat or mouth, (particularly unilateral pain) for
more than 4 weeks, should be referred urgently to a
specialist

A person presenting with unilateral unexplained pain in the
head and neck area for more than 4 weeks, or with
paresthesia or dysesthesia in an area of nerve
distribution should be referred urgently to a specialist

A person presenting with hoarseness persisting for more
than 3 weeks (particularly if a smoker aged 50 years or
older, or a heavy drinker) should be referred to an ear,
nose and throat specialist, and for a chest x-ray
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Head and Neck Cancer Working Group [41], and individual
authors as Kerawala [42], were excluded since they did not
provide a written methods section. Therefore, we did not as-
sess all existing recommendations on screening and diagnosis
of oral cancer that may impact the clinical practice of
healthcare professionals. However, a thorough review of the
methodology used to develop a CPG is mandatory to evaluate
its quality and the reliability of its recommendations [32].

We wish to highlight that the AGREE II instrument lacked
clear instructions regarding the weight of the different domain
scores when determining the optimal CPG [31, 43]. It did not
set minimum domain scores or score patterns across different
domains that would allow establishing a difference between
high- and low-quality CPGs [8, 44]. These decisions are left to
the user’s discretion [45]. Therefore, to improve the selection
of optimal CPGs for clinical use, instead of assigning different
weights across domains, we based on inter-appraiser
agreement.

Among the main implications of our study is evidencing
the need to improve CPG-development processes in this area,
considering methodological aspects and applicability. The
variability across the included CPGs shows the importance
of identifying high-quality CPGs before implementing recom-
mendations. For instance, the use of recommendations from
low-quality CPGs may not meet effective health outcomes or
might not contemplate the risk of their use in specific scenar-
ios [28]. To standardize high-quality care, CPGs must be de-
veloped to minimize the use of unnecessary—and sometimes
even harmful—medical interventions [44]. Therefore, it is es-
sential to make available high-quality CPGs on screening and
diagnosis of oral cancer that could serve as a useful and reli-
able tool for clinical decision-making. Authors have reported
that CPGs must be based on the best available evidence and
need to use validated recommendation-rating systems, to pro-
vide an explicit connection with the evidence [28].

This study has several strengths, such as the use of a pro-
tocol describing aims, selection criteria, planned methodolo-
gy, and data analysis. The access to the included CPGs had no
barrier, since they were available in full-text with no charges.
Moreover, all information regarding the methodological qual-
ity of CPGswas obtained through a systematic search and was
assessed independently by four appraisers using a standard-
ized instrument. Currently, the AGREE II instrument is the
only reliable and validated tool that allows a quantitative com-
parison of CPGs, providing also a methodological strategy for
the development of CPGs, and the type of information that
should be reported [7].

A limitation of this study might be our inability to retrieve
CPGs that are not indexed or easily accessible. Nevertheless,
some authors have reported that the methodology quality of
non-indexed CPGs is likely lower than that of those indexed
[6]. Likewise, the AGREE II tool was only used to evaluate
the methods used to formulate and present recommendations,

and not to appraise their validity; consequently, we only per-
formed a description of recommendations. Another limitation is
the restriction of CPGs in English, thus limiting the external
validity of these findings to non-English CPGs. Likewise, al-
though the English version of the German CPG [22] for the
Diagnosis and Treatment of Oral Cavity Cancer was fully de-
scribed, we were unable to read the full version in German.
Hence, this CPG could possibly score higher in some domains.

Conclusion

The overall methodological quality of CPGs providing recom-
mendations on screening and diagnosis of oral cancer is mod-
erate, with only half of the included CPGs being assessed as
recommended for clinical practice. The lowest domain scored
was Bapplicability .̂ Most recommendations were based on a
low or very low level of evidence. One of the most common
recommendations across all CPGs is that clinicians should
perform a biopsy of the lesion and/or refer the patient to a
specialist for the evaluation of potentially malignant disorders.
Thus, it is essential that all CPGs provide a clear implemen-
tation strategy. This could facilitate clinicians’ adherence to
CPGs, contributing to evidence-based health care.
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6. DISCUSSION  
 

The joint discussion of this doctoral thesis is structured around the quality assessment of scientific 

evidence about oral cancer. About this topic, we have evaluated two key aspects related to oral cavity 

cancer such as diagnosis and treatment. To describe and appraisal the evidence about therapeutic 

interventions for oral cancer, two studies have been conducted, one of them was an evidence mapping 

and another study was a systematic assessment of clinical practice guidelines. Regarding oral cancer 

diagnosis, one study has been conducted, which corresponds to a critical appraisal of clinical practice 

guidelines and describing their recommendations. 

 

6.1 QUALITY OF EVIDENCE ON THERAPEUTIC INTERVENTIONS FOR ORAL CANCER 
There is a rising pressure to provide evidence-based medical care, so the use the scientific evidence 

to support the dental practice has been increasing globally over recent decades. By using the best 

available evidence, practitioners can be assisted in minimizing inappropriate variation in clinical 

practice, improving decision-making processes, and promote effective and safe patient outcomes (98). 

Moreover, given there is a huge of published scientific literature advising a range of therapeutic 

interventions for oral cancer, knowing the effectiveness of those treatments and their indications may 

be difficult.  

 

Therefore, the conducting of an evidence mapping and a systematic assessment of clinical practice 

guidelines on therapeutic interventions for oral cavity cancer into this doctoral thesis allow to us provide  

relevant information about the scientific evidence on treatments for oral cancer along with its quality. 
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The main findings of these two studies (99, 100) suggest that there is limited evidence about treatments 

for oral cancer and its quality is suboptimal. These results can be considered relevant since their 

implications on the future improvement of quality and reporting of research in this field.   

 

Regarding the first study (99), scientific evidence on treatments for oral cancer is limited since only 15 

systematic reviews met the eligibility criteria. This number could be considered small since it is widely 

known the increase of systematic reviews being published worldwide. To illustrate, Ioannidis (101) 

concluded that more than 265000 records were identified as systematic reviews in PubMed between 

1986 and 2015 after applying the corresponding filter. Moreover, it has been reported that more than 

20 systematic reviews of biomedical research are published daily (102). Likewise, it has been 

suggested that in dentistry, the same tendency exists (103), publishing around 1200 systematic reviews 

between 1991 and 2012, which had diverse characteristics across dental specialties (104). Similarly, 

Bassani (103) concluded that many systematic reviews in dentistry were published in 2017. The limited 

evidence on treatments for oral cancer also was confirmed for our second study (100), where only 12 

clinical practice guidelines on this topic were included. One possible explanation of the limited evidence 

available in systematic reviews on treatments for cancer may be that oral oncology could be among 

dental specialties with a smaller number of systematic reviews being conducted. In this sense, it has 

been reported that implantology, periodontology, oral and maxillofacial surgery, and stomatology stand 

among dental specialties that more frequent are covered by systematic reviews (103). Moreover, it is 

useful to clarify that the risen volume of evidence being published in dentistry, may not necessarily 

indicate an improvement in its quality. Thus, some actions are needed in order to increase the quality 
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of evidence focused on oral diseases, which will allow dental care professionals to provide better dental 

care based on high-quality evidence.  

 

Concerning the quality of evidence about treatments for oral cancer, both studies (99, 100) concluded 

that it is critically low. In the evidence mapping (99), most systematic reviews were rated as critically 

using the AMSTAR-2 instrument. Among the main aspects to improve were: i) reporting the 

existing of a protocol before to conduct of the systematic review and indicate any significant deviations 

from the protocol; ii) the explanation of the selection of the study designs for inclusion in the systematic 

review; iii) the provision of the list of excluded studies along with their reasons; and  iv) the inclusion of 

a conflict-of-interest statement, demonstrating the source of financial support for each primary study 

included in the systematic review. Likewise, the study (100) of quality assessment of clinical practice 

guidelines on treatments for oral cancer, showed that their quality is suboptimal since that only three 

(82, 83, 89) out of 12 guidelines were rated as recommended for clinical use. The domains with the 

 Overall, the clinical practice guidelines defined well specific and 

focused clinical questions and target populations, whereas lacked on reporting other aspects such as 

explicit plans of implementation and conflict-of-interest statements. These results suggest that there is 

room for potential improvement in the quality of scientific evidence in this field. 

 

Given we could not identify previous reports assessing the quality of systematic reviews and clinical 

practice guidelines on treatments for oral cancer, we do not have similar reports to compare our results 
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with. However, some reports in dentistry have suggested that there is a mandatory need to improve 

the quality of reporting and conduct of systematic reviews in this field (103). In this sense,  El-Rabbany 

(105) conducted a study aimed to assess the quality of therapeutic meta-analyses of RCTs on dental-

related topics and to analyze how quality has changed over time, concluding that there is a room for 

improvement in the all aspect of systematic reviews reporting and their methodology. Similarly, 

Nagendrababu (106) concluded that systematic reviews in endodontics had high variability in both 

methodologic and reporting quality.  Regarding the quality of clinical practice guidelines in dentistry, 

Mubeen (107) concluded that it is suboptimal and that there is variation in the overall quality, reporting 

of individual items, and AGREE II instrument domains across different dental specialties guidelines. 

Moreover, others reports assessing the quality of clinical practice guidelines on specific dental 

specialties such as orthodontic (108), pediatric dentistry (109), dental radiology (110), and common 

dental procedures (111) have concluded that their reporting changes considerably. Therefore, 

clinicians must take caution when reading available evidence in systematic reviews and/or clinical 

practice guidelines, ensuring that the principals of a critical appraisal are applied when interpreting 

them.  

 

Regarding the treatments for oral cancer, our evidence mapping (99) showed that among the main 

therapeutic interventions reported by the authors as beneficial for patients with resectable oral cancer 

are surgery alone or in combination with radiotherapy or chemotherapy, depending on the extent of the 

tumor. These results were based on systematic reviews (33, 68, 70, 71, 78, 80, 81) ranging from 

c h using the AMSTAR-2 tool. However, these reports 

should be taken with caution since some systematic reviews (68, 80, 81) only included observational 
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studies. Moreover, desp

RCTs (112-119) the majority of those comparisons included just one RCT (112, 115, 116), some of 

which had a small sample size.  

 

Overall, there were fewer comparisons for patients with unresectable oral cancer than for those with 

resectable oral cancer. Only two interventions were reported by the authors as beneficial; these found 

altered fractionated radiotherapy to be superior to other forms of radiotherapy (69) and the use of 

bleomycin as a chemotherapy drug (33). Although all comparisons for this population were based on 

systematic reviews (33, 69, 71, 73, 75, 77) including only RCTs and controlled clinical trials, these 

results should be placed in context. To illustrate, the use of bleomycin was based on only one single 

RCT (120) published a long time ago. Therefore, nowadays it is likely that there are other options for 

chemotherapy such as Cisplatin, 5-Fluorouracil Carboplatin, Paclitaxel, and Docetaxel; which may be 

used alone or combined with other drugs (121, 122). 

 

In order to verify whether the therapeutic interventions reported as beneficial in the evidence mapping 

(99) are listed into the recommendations of the clinical practice guidelines assessed in our second 

study (100), we have revised the recommendations of  the highest quality clinical practice guidelines. 

These were developed by the Belgian Health Care Knowledge Centre-KCE (89), the British National 

Institute for Health and Care Excellence (82), and the Scottish Intercollegiate Guidelines Network (83), 

scoring over 60% in all AGREE II domains. We can now confirm that only some treatments for oral 

cancer identified as beneficial in our evidence mapping are included in the recommendations for clinical 
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practice. Likewise, we highlight that recommendations from these clinical practice guidelines should 

also be considered with caution because the AGREE II instrument only evaluates the methodological 

quality for their development, without judging the validity of the recommendations themselves.  

 

Overall, the evidence about treatments for oral cancer is limited and its methodology quality is low. 

However, it useful to highlight that this issue is not exclusive of oral oncology, instead of it is a common 

problem across dental specialties. Hence, some measures are required to solve this issue and to 

improve the evidence-based dental practice. In this sense, it has been suggested that among those 

actions is undoubtedly the validation and implementation of  novel didactic and practical methods to 

teach evidence-based dentistry both research and practice to the future researchers and clinicians 

in the dentistry field and to optimize the integration of evidence-based dentistry in the dental curriculum. 

Likewise, it is crucial to open and expand new research opportunities in subdomains critical to 

successful evidence-based dental practice, such as stakeholder engagement, patient-centered care, 

teledentistry, individual patient data analysis, and health literacy of the patients and caregivers (123, 

124). This approach assumes that whether all health care professionals are taught and trained in 

evidence-based medicine, they will be able to conduct better research, critical appraisal it, and to 

include it into practice, so there will be improvement of p  

 

6.2 QUALITY OF EVIDENCE ABOUT DIAGNOSIS OF ORAL CAVITY CANCER  
It is widely known that one of the major concerns about oral cavity cancer is its high mortality rate, 

which in most cases is associated with delayed diagnosis, and has a huge burden disease in the 

healthcare public system. Consequently, providing evidence-based dental care may help to decrease 
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the lethality of this oral disease and its burden. In this doctoral thesis, we have conducted a study (125) 

that aimed to assess the quality of clinical practice guidelines on the diagnosis of oral cancer and 

describe their recommendations, concluding that greater efforts are needed to provide healthcare 

based on high-quality evidence-based in this field. 

 

Since only eight (83, 88, 89, 91, 94-97) clinical practice guidelines met the eligibility criteria, we may 

assume that available scientific evidence on the diagnosis of oral cancer that supports the dental clinic 

practice is very limited. Moreover, it is likely that some clinical practice guidelines including 

recommendations on diagnosis of oral cancer and impacting the clinical practice of some dentists are 

not evidence-based. To illustrate,  we excluded some clinical practice guidelines developed by 

prominent healthcare associations because they did not provide a written methods section, such as 

the British Dental Association (126), the College of Dental Surgeons of British Columbia (127), Royal 

Australian College of General Practitioners (128), and Australian Head and Neck Cancer Working 

Group (129). It is useful to highlight that in order to assess the quality of a clinical practice guideline 

and the reliability of its recommendations, a comprehensive assessment of its methodology is essential 

(130). These findings suggest that it is indispensable to incorporate the available scientific evidence 

into the development process of clinical practice guidelines to assist clinicians in the decision-making 

process.  

 

Overall, quality of clinical practice guidelines on the diagnosis of oral cancer can be considered as 

moderate because half (4 out of 8) of the assessed guidelines were rated , the other 

t recomm . 
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The highest quality clinical practice guidelines were developed by the Belgian Health Care Knowledge 

Centre  (89), the Scottish Intercollegiate Guidelines Network (83), the National Institute for Health and 

Care Excellence (96), and The American Dental Association (95); apart from the latter one, others 

scored over 60% in all AGREE II domains. However, some factors could be improved such as the 

reporting of the level of evidence of recommendations (96), applicability statement (95), and the use 

the outdated evidence (83). Moreover, we wish to highlight that since only a  small number of clinical 

practice guidelines were rated as  in our study, it may suggest that evidence being 

used to support the dental practice in this field  is limited and there is a room for improvement.  

 

As in our second study (100) of guidelines on treatments for oral cancer, in this study (125), the 

 domain had the highest scores, whereas the  domain had the lowest scores. 

Similarly, these findings are in concordance with  some previous reports in dentistry (107, 131), 

oncology (46, 132, 133), and other medical specialties (52, 130, 134-137). These results suggest that 

although most clinical practice guidelines are developed considering a clear aim, specific health 

questions, and the target population, they are lacking a statement on their applicability. Among the 

reasons that have been stated to explain the poorly report of the 

practice guidelines are the absence of the economic analysis for the implementation of 

recommendations and that the cost implications are commonly not fully explained (131, 138). Hence, 

a major effort is required to address this issue, which reflects on factors such as implementation, 

organizational facilitators and barriers, and economical implications.  

 

Regarding the recommendations included in the selected clinical practice guidelines, we considered 

that those recommendations included in the guidelines (83, 89, 95, 96) with the highest scores in 
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 could be useful for diagnosis of oral cancer in the 

clinical practice. This approach is based on the fact  that high-quality clinical practice guidelines are 

likely to provide helpful recommendations (138). However, we wish to highlight that most 

recommendations on the diagnosis of oral cancer were based on low or very low level of evidence. 

Thus, improving the quality of research on this field is mandatory to achieve a good level of evidence-

based dentistry.   

 

Among the recommendations included in the recommended clinical practice guidelines, we can 

mention that: i) for patients with a suspicious lesion of oral cancer,  rapid access to clinics should be 

available (83); ii) a biopsy of suspicious lesion should be performed and/or refer the patient to a 

specialist whether the lesion has not resolved (95); iii) the biopsy should be taken from the most 

suspicious part of the tumor and its report should be clearly described (89); iv) fine needle aspiration 

cytology should be used in the investigation of head and neck masses (83); and  v) no further action is 

necessary at that time,  for adult patients with no symptoms or clinically evident lesions (47). However, 

we wish to highlight that all these recommendations should be considered with caution because we 

only performed a descriptive analysis with not an assessment of the quality of the evidence underlying 

each recommendation. Moreover, the AGREE II instrument only assesses the reporting of 

methodological quality aspects for their development, not judging the rationality of their 

recommendations. For this purpose,  it is necessary to  use other tools such as the GRADE framework 

(139). Overall,  any recommendations and practice points should be considered in the context of clinical 

judgment for each patient, their values and preferences, the available alternatives and their risk/benefit 

ratio, the available resources, and other contextual aspects (140).        
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Finally, it is useful to clarify that just a study is not enough to evaluate the evidence on diagnosis for 

oral cavity cancer. Consequently, we have conducted other studies (141-143) into this promising line 

of research, which are available in the Appendix 2. These are focused on the evaluation on the scientific 

evidence on salivary biomarkers for early diagnosis of oral cancer and potential malignant disorders. 

Overall, greater efforts are required to improve the opportune diagnosis of oral cavity cancer, which is 

fundamental to provide adequate treatment and increase the survival rate of this oral disease. Likewise, 

other factors could have a positive impact if delayed diagnosis of oral cancer is avoided, such as 

prognosis, quality of life, prompt recovery, and less after-effects. 

 

6.3 POTENTIAL LIMITATIONS AND STRENGTHS  
 

Potential limitations  

The main limitations of this doctoral thesis are those related to the methodology designs of each study 

that comprise it. Some limitations are common across all studies such as the language barrier, due to 

all evidence found was published in English, which eliminated the inclusion of available evidence 

published in any other language. However, it is useful to highlight that no restrictions about languages 

were performed; moreover, since most evidence is published in English, it more likely that evidence 

meeting the eligibility criteria is published in this language.  

 

Likewise, due to language barriers, we were not able to read the supplementary materials in Japanese 

nor the full version in German of two (86, 91) clinical practice guidelines included in our studies; thus, 

it likely that these clinical practice guidelines could potentially score higher in some domains.  
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In the evidence mapping, some limitations should be considered. To illustrate, limited systematic 

reviews are comparing therapeutic interventions for oral cancer and some of them only included 

observational studies. Therefore, some bias due to confounding factors may exist in these studies.  

 

Similarly, given some systematic reviews had methodological limitations, their conclusions can be 

subject to bias; therefore, their conclusions regarding the effectiveness of the different interventions 

could be invalid. However, this is thoroughly reported in our results, so each conclusion can be 

assessed by the reader including its limitation.  

 

Finally, regarding the two studies assessing the quality of clinical practice guidelines, one of the 

limitations is that we might have not identified some guidelines because they are often not indexed or 

easily accessible. However, it is reasonable to assume that the quality of the un-indexed guideline is 

probably lower than that of those indexed (52). Likewise, the AGREE II tool was only used to evaluate 

the methods used to formulate and present recommendations, and not to appraise their validity; 

consequently, we only performed description of recommendations in the third study. 

 

Overall, we believe that these limitations do not substantially change the main results of this doctoral 

thesis.  
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Strengths  

The findings of this doctoral thesis are novel and relevant for the diagnosis and treatments for oral 

cancer, which allow improving the reporting of the evidence about this topic, helping to provide a better 

evidence-based dental care. Thus, it will contribute to the health status of patients suffer from this oral 

disease. Moreover, we did not find any previous report using an evidence mapping methodology to 

assess the evidence on therapeutic interventions for oral cancer nor quality assessments of clinical 

practice guidelines including recommendations about diagnosis and treatments for oral cancer.   

 

This doctoral thesis has several strengths such as the fact that a comprehensive analysis of available 

scientific evidence on diagnosis and treatments for oral cancer was conducted using different validated 

tools of synthesis of evidence, critical appraisal, and presentation of evidence. Moreover, it is consistent 

with the lines of investigation that are carried out in our research group, in which some doctoral theses 

have been developed to contribute with evidence-based clinical practice through the evaluation, 

implementation and dissemination of evidence. Thus, the results of those research have been 

published in different clinical areas, such as oncology (66, 144, 145), nutrition (146), cardiovascular 

(147, 148), traumatology (149, 150), and others (151).  

 

Similarly, among the strengths of this doctoral thesis is that all three studies (99, 100, 125) were 

conducted in concordance with protocols designed in advance, where all eligibility criteria, objectives, 

and planned methods of analysis were documented. Moreover, we highlight that a sensitive search 

strategy was performed in each study, so it is unlikely that any relevant evidence was missed. 
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In the evidence mapping (99), two reviewers independently conducted the whole processes of 

selection, methodological quality assessment and data extraction from the included systematic 

reviews. Similarly, in the two studies (100, 125) of systematic appraisal of clinical practice guidelines, 

four evaluators independently assessed the quality of clinical practice guidelines development with very 

good agreement by using a validated instrument. Currently, the AGREE II instrument is the only reliable 

and validated tool that allows a quantitative comparison of clinical practice guidelines, providing also a 

methodological strategy for the development of guidelines, and the type of information that should be 

reported (59). All these processes provide reasonable confidence in our findings. 

 

6.4 IMPLICATIONS TO DENTAL CLINICAL PRACTICE   
According to our three studies, we can conclude that available scientific evidence on diagnosis and 

treatments for oral cancer is limited and that there is room for improving its quality and reporting. Given 

knowing the available evidence is so important to provide evidence-based healthcare, the findings of 

this doctoral thesis can be useful to improve the diagnosis and management of oral cavity cancer. 

 

Regarding the evidence mapping results, the therapeutic interventions identified and reported as 

beneficial or probably beneficial could be considered into dental clinical practice to provide evidence-

based dentistry, especially during the decision-making process. Similarly, those treatments that have 

have no differential effect or any advantage on the standard treatment, should not be considered as 

options to treat mouth cancers. However, we wish to emphasize that this doctoral thesis does not 

pretend to replace any clinical practice guideline or protocol. Its main goal is to describe the available 
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evidence on diagnosis and treatments for oral cancers; thus, any practice point or clinical decision must 

be based on the context of clinical judgment for each patient, considering all available alternatives 

along with their risks and benefit preferences and other factors.  

 

Likewise, other implications to the dental clinical practice of this doctoral thesis are related to identifying 

and disseminating of the quality of clinical practice guidelines on diagnosis and treatments for oral 

cancer. This implication is based on several reasons. Firstly, due to variability across the clinical 

practice guidelines assessed in this doctoral thesis, the identifying of those with high-quality is 

mandatory before implementing recommendations. Secondly, since 

adherence to clinical practice guidelines because they may be distrust in their development processes 

and recommendations (152), knowing the quality of clinical practice guidelines in this field, could 

 high-quality guidelines. Finally,  given that  the use of 

recommendations from low-quality guidelines may not meet effective health outcomes or might not 

contemplate the risk of their use in specific scenarios (131), the identifying of high-quality clinical 

practice guidelines is essential to provide high-quality health care. In this sense, those guidelines 

identified as recommended in this doctoral thesis could be useful for clinical practice, whereas that 

those identified as not recommended or recommended with modifications should not be considered or 

at least considered with caution.  

 

Similarly, another implication of this doctoral thesis is associated with the improvement of the 

development process of clinical practice guidelines in this field, taking account of both methodological 
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and applicability features. In this sense, given that many clinical practice guidelines were rated as not 

recommended or recommended with modifications, the improvement of them is needed, so in order to  

standardize high-quality care, and make available high-quality clinical practice guidelines on diagnosis 

and treatments for oral cancer that could serve as a useful and reliable tool for clinical decision-making, 

some aspects should be considered such as the inclusion of the best available evidence into clinical 

practice guidelines, and the use of validated recommendation-rating systems to provide an explicit 

connection with the evidence.  

 

6.5 IMPLICATIONS TO RESEARCH ON THIS FIELD  
The results of this doctoral thesis are a key piece to planning, design and conducting future research 

on the dentistry area, especially in oral oncology. We were able to identify some knowledge gaps in 

our evidence mapping, so it can be used to address future research projects focused on them. 

Likewise, it could be useful to conduct RCTs and/or systematic reviews on those treatments with limited 

evidence. Moreover, given the latest advances in technology proposing innovative therapeutic 

interventions in oncology, it is likely that new therapeutic options for oral cancer are being introduced 

constantly into clinical practice, so the assessment of the quality of evidence on those new therapies 

is a need and should be ongoing.  

 

Likewise, since that we only assessed the quality methodology of clinical practice guidelines including 

recommendations on diagnosis and treatments for oral cancer using the AGREE II instrument, more 

research is needed to evaluate the reliability of recommendation included in the clinical practice 

guidelines being used into the dental clinical practice.  
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Finally, the methodology used in each study comprising this doctoral thesis could be useful to describe 

and evaluate the evidence on diagnosis and treatments for other diseases, especially for oral 

conditions. This could help to increase and improve the health care provided in the dentistry area, 

which must be based on high-quality evidence.  
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CONCLUSIONS  
 

 Although there is a vast scientific literature focused on mouth cancers; in general, the scientific 

evidence about diagnosis and treatments for oral cancer is limited and their quality is mainly 

low.  

 The methodological quality of clinical practice guidelines including recommendations on 

diagnosis and treatments for oral cancer was rated from suboptimal to moderate. Moreover, 

most recommendations on the diagnosis of oral cancer are based on a low level of evidence. 

Therefore, there is room for improvement in this area.  

 Increased efforts are required to enable the development of high-quality evidence-based 

clinical practice guidelines on diagnosis and treatments for oral cancer. 

 Our findings highlight the need to address future research focused on new therapeutic 

interventions and knowledge gaps in this field. Likewise, the reliability of recommendations 

included in the selected clinical practice guidelines should be evaluated.   

 Overall, the scientific evidence about diagnosis and treatments for oral cancer is limited and 

their quality is critically low. Consequently, in order to improve the clinical dental practice 

provided and to increase the use of scientific evidence in the dentistry area, some actions 

should be taken such as improving the reporting of research focused on oral diseases, design 

and development of high-quality clinical practice guidelines along with their dissemination plan, 

considering the main barriers and costs related to the implementation process. Likewise, dental 

care professionals should be able to critical appraisal of the available scientific evidence and 

use it for decision-making, which could increase survival rates, prognosis and improve the 

quality of life of people suffer from mouth diseases such as oral cancer.  
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APPENDICES 
Appendix 1. The Appraisal of Guidelines for Research and Evaluation (AGREE II) Instrument. Item, 
by Domain  

Scope and purpose 
1. The overall objective(s) of the guideline is (are) specifically described. 
2. The health question(s) covered by the guideline is (are) specifically described. 
3. The population (patients, public, etc.) to whom the guideline is meant to apply is specifically 
described. 
 
Stakeholder involvement 
4. The guideline development group includes individuals from all the relevant professional groups. 
5. The views and preferences of the target population (patients, public, etc.) have been sought. 
6. The target users of the guideline are clearly defined. 
 
Rigor of development 
7. Systematic methods were used to search for evidence. 
8. The criteria for selecting the evidence are clearly described. 
9. The strengths and limitations of the body of evidence are clearly described. 
10. The methods for formulating the recommendations are clearly described. 
11. The health benefits, side effects and risks have been considered in formulating the 
recommendations. 
12. There is an explicit link between the recommendations and the supporting evidence. 
13. The guideline has been externally reviewed by experts prior to its publication. 
14. A procedure for updating the guideline is provided. 
 
Clarity of presentation 
15. The recommendations are specific and unambiguous. 
16. The different options for management of the condition or health issue are clearly presented. 
17. Key recommendations are easily identifiable. 
 
Applicability 
18. The guideline describes facilitators and barriers to its application. 
19. The guideline provides advice and/or tools on how the recommendations can be put into practice. 
20. The potential resource implications of applying the recommendations have been considered. 
21. The guideline presents monitoring and/ or auditing criteria. 
 
Editorial independence 
22. The views of the funding body have not influenced the content of the guideline. 
23. Competing interests of guideline development group members have been recorded and addressed. 
 
Overall guideline assessment 
1. Rate the overall quality of this guideline. 
2. I would recommend this guideline for use. 
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Resumen  

Introducción 

El cáncer oral tiene una tasa de supervivencia a los cinco años de 50%, de-
bido a que frecuentemente su diagnóstico es realizado en estadios avanza-
dos. Por lo tanto, son necesarias nuevas ayudas diagnósticas. Actualmente, 
existe un número significativo de publicaciones científicas sugiriendo el uso 
de biomarcadores salivales para el diagnóstico de cáncer oral. Sin embargo, 
son desconocidas las propiedades diagnósticas de estos biomarcadores. El 
objetivo de esta revisión sistemática es evaluar la evidencia sobre la precisión 
diagnóstica de biomarcadores salivales usados en la identificación de cáncer 
oral y desórdenes potencialmente malignos.   

Métodos 

Este protocolo es reportado en concordancia con el Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses Protocols (PRISMA-P). 
Se incluirán estudios evaluando la precisión diagnóstica de biomarcadores 
salivales para cáncer oral y desórdenes potencialmente malignos. Estos de-
berán reportar sensibilidad y especificidad, y utilizar como estándar de refe-
rencia un diagnóstico histopatológico. Se realizará una búsqueda en 
MEDLINE, EMBASE, Cochrane Library y literatura gris. Dos autores in-
dependientemente seleccionarán los estudios y extraerán los datos. La cali-
dad metodológica de los estudios será determinada usando The Quality As-
sessment of Diagnostic Accuracy Studies (QUADAS-2). 

Resultados esperados y conclusión 

Los hallazgos de esta revisión sistemática proporcionarán información acerca de la precisión diagnóstica de los biomarcadores 
salivales para diagnóstico de cáncer oral y desórdenes potencialmente malignos. 
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Abstract 

Introduction 

Oral cancer has a 5-year survival rate of 50% because diagnosis is commonly performed at an advanced stage of the disease, so new 
diagnostic tools are needed. Nowadays, there is a vast number of publications suggesting the use of salivary biomarkers for oral 
cancer and potentially malignant disorders diagnosis, but their diagnostic accuracy is unclear. Thus, the goal of this systematic review 
is to evaluate the diagnostic accuracy of salivary biomarkers for oral cancer and potentially malignant disorders. 

Methods 

This protocol is reported according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses Protocols 
(PRISMA-P). We will include primary studies assessing the diagnostic accuracy of salivary biomarkers for oral cancer and potentially 
malignant disorders. Studies must report data about sensitivity and specificity; gold standard must be the histopathology diagnosis. 
We will search MEDLINE, EMBASE, the Cochrane Library, and gray literature. Two authors will independently select the studies 
and extract the data. The methodology quality of studies will be determined using the Quality Assessment of Diagnostic Accuracy 
Studies (QUADAS-2). 

Expected results and conclusion 

Our findings will provide information about the diagnostic accuracy of salivary biomarkers for oral cancer and potentially malignant 
disorders. 

 

Introducción 

Los tumores de la cavidad oral son considerados el sexto cáncer más 
frecuente en todo el mundo. Su incidencia ha aumentado en las últi-
mas décadas, registrándose aproximadamente 350 000 nuevos casos 
anualmente en países como Estados Unidos1. El cáncer se desarrolla 
por múltiples factores: genéticos, ambientales, inmunológicos y esti-
los de vida. En la células se origina como consecuencia de trastornos 
genómicos, derivados de aberraciones cromosómicas, activación de 
oncogenes e inactivación de genes supresores tumorales2. El cáncer 
oral más común es el carcinoma de células escamosas, representando 
cerca del 95% de todos los casos que afectan el sistema estomatog-
nático3,4.  

Existe evidencia que el uso de tabaco y consumo de alcohol son los 
principales factores de riesgos involucrados en la etiología del cáncer 
oral4,5. Asimismo, un nivel socioeconómico bajo está asociado con 
alta incidencia y poca supervivencia. Del mismo modo, la mayoría 
de los casos ocurren en hombres mayores de 50 años6,7. Entre las 
principales opciones terapéuticas para el cáncer oral se encuentra la 
cirugía sola o en combinación con radioterapia o quimioterapia, de-
pendiendo de la extensión del tumor8. 

Se ha establecido que la vida media de supervivencia de individuos 
con cáncer oral es de cinco años, luego del diagnóstico generalmente 
realizado en lesiones de fase avanzada4,6,9. Por lo tanto, es necesario 
contar con pruebas diagnósticas que establezcan de manera precoz 

el riesgo de padecer esta enfermedad, a través de la identificación de 
las lesiones potencialmente malignas. El diagnóstico de estas lesiones 
inicia con el examen clínico visual y es confirmado con el estudio 
histopatológico4. Sin embargo, en este último solo se observa la pre-
sencia y grado de la displasia, lo cual no permite determinar el grado 
de invasión y el potencial metastásico2. Por esta razón, se deben em-
plear de forma selectiva otros exámenes más específicos que permi-
tan valorar las alteraciones celulares y establecer un diagnóstico pre-
coz de cáncer oral.  

En los últimos años se ha evidenciado un creciente esfuerzo en la 
investigación del cáncer oral, centrándose en la identificación de bio-
marcadores salivales para el diagnóstico y determinación del pronós-
tico10-13. La utilización de la saliva se considera una alternativa no 
invasiva con relación a las muestras de plasma14. Además, se ha su-
gerido que en la saliva se podrían encontrar biomarcadores celulares 
y tisulares que desde una perspectiva molecular, proporcionan infor-
mación adicional a la obtenida en el estudio histopatológico2. En este 
sentido, un biomarcador ha sido definido como un indicador objeti-
vamente medible, que puede estar asociado a procesos biológicos o 
patológicos2. 

De acuerdo al proceso tumoral, los biomarcadores pueden ser clasi-
ficados en las siguientes categorías:  

i) Crecimiento tumoral.  
ii)  Supresión tumoral.  

Ideas clave  
• El cáncer oral tiene una baja tasa de supervivencia a los 5 años, debido a diagnósticos tardíos. 

• El uso de biomarcadores salivales podría ser una alternativa para lograr un diagnóstico oportuno. 

• Este protocolo anticipa los métodos para la revisión sistemática sobre la precisión diagnóstica de biomarcadores salivales de cáncer 

oral y desórdenes potencialmente malignos. 
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iii) Angiogénesis.  
iv) Invasión tumoral.  
v) Celulares de superficie.  
vi) Intracelulares.  
vii) Enzimáticos y derivados del ácido araquidónico2. 

Para el diagnóstico de cáncer oral se han propuesto un número con-
siderable de biomarcadores con funciones diversas tales como inter-
leuquinas, metaloproteinasas de matriz, proteína p53, telomerasa, 
carbonilos, endotelinas, fosfato sérico, lactato deshidrogenasa y 
transferrinas15-18. Sin embargo, la precisión diagnóstica de estos bio-
marcadores no es completamente clara. Por lo tanto, se requiere una 
evaluación de la evidencia sobre las propiedades diagnósticas de los 
biomarcadores salivales para el diagnóstico de cáncer oral.   

Objetivo 

Evaluar la evidencia sobre la precisión diagnóstica de biomarcadores 
salivales usados en la identificación de cáncer oral y desórdenes po-
tencialmente malignos.  

Objetivos secundarios  

Describir las características de los estudios incluidos. 

Identificar los biomarcadores salivales más frecuentes evaluados en 
el diagnóstico de cáncer oral y desórdenes potencialmente malignos.  

Comparar la precisión diagnóstica de los diferentes biomarcadores 
salivales identificados. 

Métodos 

El presente protocolo describe detalladamente los objetivos y méto-
dos que se utilizarán para la realización de una revisión sistemática. 
La anticipación de los métodos proporciona transparencia y res-
tringe la probabilidad de interpretación sesgada de revisores. 
 
Protocolo y registro 

Este protocolo ha sido registrado en PROSPERO 
(CRD42018104558) y está estructurado según las recomendaciones 
establecidas por el Preferred Reporting Items for Systematic Re-
views and Meta-Analyses Protocols (PRISMA-P) 19. 

Criterios para considerar estudios a incluir en la revisión siste-
mática 

Tipo de estudios. Se incluirán estudios que evalúen la precisión 
diagnóstica de biomarcadores salivales para cáncer oral. Se tendrán 
en cuenta estudios de pruebas diagnósticas, ensayos clínicos aleato-
rizados y no aleatorizados, estudios de cohorte, y casos y controles.  

Tipo de población. Se incluirán estudios conducidos en adultos 
bajo sospecha de cáncer oral primario. Es decir, individuos con sig-
nos clínicos o síntomas relacionados con lesiones malignas o aque-
llos con un reciente diagnóstico de esta enfermedad. Se tendrá en 
cuenta la definición de cáncer oral sugerida por la International Clas-
sification of Diseases for Oncology (ICD-O) con códigos C01-
C06[20]. Del mismo modo, los desórdenes potencialmente malig-
nos, se refieren a lesiones orales incluyendo leucoplasia, eritroplasia, 
liquen plano, lupus eritematoso, fibrosis submucosa y queratosis ac-
tínica. Serán excluidos estudios que incluyan participantes con enfer-
medades sistémicas o que hayan recibido cualquier tipo tratamiento 
para cáncer oral. 

Tipo de intervención/exposición. Se incluirán estudios repor-
tando el valor diagnóstico de biomarcadores salivales, incluyendo 
proteínas, ácidos ribonucleicos (ARN), ácidos desoxirribonucleicos 
(ADN) y cualquier tipo de metabolito. Todos los umbrales de estos 
biomarcadores serán aceptados y analizados. Del mismo modo, los 
biomarcadores salivales pueden ser usados solos o en combinación. 

Tipo de comparador. Los estudios tendrán que haber usado con 
estándar de referencia un reporte histopatológico para el diagnóstico 
de cáncer oral y desórdenes potencialmente malignos. 

Tipo de desenlaces. Se incluirán estudios que reporten sensibilidad 
y especificidad de los biomarcadores salivales. 

Método de búsqueda para identificar estudios 

Búsquedas electrónicas. La identificación de estudios primarios se 
realizará en las bases de datos MEDLINE (vía PubMed), EMBASE 
(vía Ovid) y registro de Cochrane (vía The Cochrane Library). Con 
el fin de hacer una búsqueda exhaustiva, no se realizará ningún tipo 
de restricción de acuerdo con el idioma, año y tipo de publicación. 
Este procedimiento se realizará por un especialista en la búsqueda 
de bases de datos (IS). En el Anexo 1 se encuentran detalladas las 
estrategias de búsqueda. 

Otras fuentes. Adicional a las búsquedas electrónicas, se realizará 
una búsqueda de literatura gris, incluyendo la revisión de la biblio-
grafía de estudios seleccionados. El objetivo de este proceso es iden-
tificar potenciales estudios que cumplan con los criterios de inclu-
sión. Además, en caso de ser necesario, se contactarán a expertos en 
el área para evaluar la posibilidad de incluir estudios que no hayan 
sido publicados. 

Selección de estudios  

Los resultados de la búsqueda de la literatura serán manejados a tra-
vés del software EndNote® (Version X9, Thomson Reuters). Des-
pués de remover los duplicados, dos autores (MM, JVAF) revisarán 
independientemente los títulos y resúmenes con la finalidad de ex-
cluir documentos irrelevantes para la revisión sistemática, este pro-
cedimiento será realizado a través de la plataforma Rayyan[21]. In-
mediatamente, los textos completos serán obtenidos y revisados para 
una decisión final. Los desacuerdos serán resueltos por consenso, y 
cuando sea necesario un tercer autor participará hasta conseguir un 
acuerdo. Además, las razones de exclusión de cualquier documento 
considerado relevante serán registradas. El proceso detallado de se-
lección de estudios será presentado a través de un diagrama de flujo 
PRISMA-P. 

 
Extracción y manejo de datos  

Utilizando formatos previamente estandarizados, dos revisores 
(MM, JVAF) independientemente extraerán los datos de los estudios 
incluidos, tales como característica del estudio (autor, año de publi-
cación, tipo de estudio y país), característica de los participantes 
(edad, sexo, estrato socioeconómico, factores de riesgo , número de 
participantes con lesiones, sitio de la lesión y clasificación TNM, del 
inglés Tumor, Node, Metastases), característica del biomarcador 
(nombre, tipo, técnica usada para la recolección de saliva, nivel de 
expresión y metodología para su análisis), información sobre la pre-
cisión (estándar de referencia, definición de casos, entrenamiento y 
calibración del personal) y resultados del estudio (sensibilidad, espe-
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cificidad, verdaderos positivos, verdaderos negativos, falsos positi-
vos, falsos negativos, cualquier resultado equívoco o retractado). 
Para asegurar la consistencia en este proceso, se realizarán ejercicios 
de calibración antes de iniciar la extracción de datos. Asimismo, los 
desacuerdos se resolverán por consensos y con la participación de 
un tercer revisor (IAR), en caso de ser necesario. 

Evaluación del riesgo de sesgo de los estudios incluidos 

Dos revisores (MM, JVAF) independientemente evaluarán el riesgo 
de sesgo de los estudios incluidos usando The Quality Assessment 
of Diagnostic Accuracy Studies (QUADAS-2) 22. Este instrumento 
incluye 14 ítems evaluando el riesgo de sesgo y la fuente de variación. 
Además, tiene cuatro dominios:  

i. Muestreo de participantes. 
ii. Prueba diagnóstica.  
iii. Estándar de referencia.  
iv. Flujo y tiempo.  

Cada dominio consiste en dos a cuatro preguntas que deben ser con-
testadas con “sí”, “no” o “no claro”. Los desacuerdos serán resueltos 
por consenso y con la participación de un tercer autor, en caso de 
ser necesario. Se graficarán los riesgos de sesgo de cada dimensión 
en cada estudio utilizando el software RevMan 5.1.  

Análisis de datos  

Con fines descriptivos, todos los valores de las propiedades diagnós-
ticas para cada biomarcador o combinación serán incorporados den-
tro del software Review Manager. Para cada biomarcador, las esti-
maciones de precisión diagnóstica serán expresadas usando los valo-
res de sensibilidad y especificidad, con sus respectivos intervalos de 
confianza al 95%. Esta información se presentará usando gráficos de 
forest plots y trazando curvas ROC (del inglés Receiver Operating 
Characteristic). 

Manejo de datos faltantes 

Siempre que sea posible, se intentará contactar a los autores del es-
tudio para obtener los datos faltantes. Si no pudiéramos obtener di-
chos datos, el estudio podría ser incluido en la revisión, pero no en 
la síntesis cuantitativa. 

Evaluación de la heterogeneidad 

Se evaluará cualitativamente el grado de heterogeneidad entre los es-
tudios incluidos, considerando las características de los participantes, 
propiedades del biomarcador y los resultados. Cuando sea relevante, 
se analizará estadísticamente la heterogeneidad utilizando el estadís-
tico I2, y se utilizará con guía para interpretación lo establecido en el 
manual de Cochrane. Además, se evaluarán las posibles fuentes de 
heterogeneidad mediante análisis de subgrupos, en caso de contar 
con un número suficiente de estudios. 

 

Síntesis de los datos 

Solo se realizarán metanálisis, si existen estudios lo suficientemente 
homogéneos para cada biomarcador salival, considerando las carac-
terísticas de los participantes, técnicas para analizar el biomarcador y 
desenlaces reportados. Para esto se utilizará un adecuado abordaje 
que permita estimar un resumen de sensibilidad y especificidad. Los 
análisis se efectuarán utilizando los softwares STATA 16 y SAS 9.4 

En caso de que no sea posible realizar el metanálisis, se presentará 
una síntesis estructurada de los resultados.  

Análisis de subgrupos e investigación de la heterogeneidad 

Se utilizarán análisis de meta-regresión para explorar las posibles 
fuentes de heterogeneidad. Las covariables en estos análisis serán: 
características de la muestra de estudio tales como clasificación 
TNM, sexo, edad y factores de riesgos reportados.  

Análisis de sensibilidad 

Utilizaremos análisis de sensibilidad para evaluar el impacto de la in-
clusión de estudios con alto riesgo de sesgo. 

Presentación de los resultados  

Los resultados serán presentados utilizando tablas descriptivas, 
donde se informe sobre las características de los estudios incluidos. 
Además, se utilizarán tablas para presentar la evidencia sobre la pre-
cisión diagnóstica de biomarcadores salivales. Por cada biomarcador 
o conjunto de ellos, se informará sobre las técnicas utilizadas para su 
identificación, propiedades de precisión diagnóstica y el riesgo de 
sesgo según QUADAS-2. 
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Resumen
El cáncer bucal posee una alta incidencia y mortalidad a nivel global. A 
pesar de los avances en el diagnóstico y el pronóstico de esta enfermedad, 
aún se mantiene una baja tasa de supervivencia de 5 años, lo cual hace ne-
cesario el estudio de métodos diagnósticos que sean capaces de detectar 
la enfermedad en estadios tempranos. Es por esto que avances en proteó-
mica e inmunohistoquímica, han permitido identificar diversos biomarca-
dores, entre ellos la proteína translocadora (TSPO) mitocondrial de 18kDa, 
la cual está involucrada en diversos procesos celulares, como el trans-
porte de colesterol, la proliferación celular y la apoptosis. Se ha reportado 
la presencia de valores alterados de la TSPO en diversos tipos de cáncer, 
así como la presencia de la TSPO en saliva y tejido de sujetos con cáncer 
bucal, lo cual representa una oportunidad para entender el proceso de la 
carcinogénesis bucal e identificar nuevas alternativas para el diagnóstico 
de esta enfermedad. La presente revisión de tema tiene como objetivo pre-
sentar aspectos teóricos en relación con la TSPO como un biomarcador a 
estudiar en sujetos con cáncer bucal, considerando su implicación en los 
procesos de apoptosis celular y participación en el estrés oxidativo. 

Palabras clave: Cáncer bucal, proteínas salivales, carcinogénesis, estrés 
oxidativo (DeCs-bvs).

Abstract
Oral cancer has a high incidence and mortality rate globally. Despite the 
advances in the diagnosis and prognosis of this disease, a 5 years survival 
rate still remains, which makes it necessary to study diagnostic methods 
capable to detect the disease in early stages. That is why advances in pro-
teomics and immunohistochemistry had allowed the identification of va-
rious biomarkers, including the 18 kDa mitochondrial translocator protein 
(TSPO), which is involved in some cellular processes, such as cholesterol 
transport, cellular proliferation and apoptosis. It has been reported the al-
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tered TSPO values in various types of cancer, as well as the presence of TSPO in 
saliva of subjects with oral cancer, which represents an opportunity to understand 
the oral carcinogenic process and identify new alternatives for the diagnosis of this 
disease. The objective of this review is to present theoretical aspects related to TSPO 
as a biomarker to study in subjects with oral cancer, considering its implication in 
the apoptosis mechanism and participation in oxidative stress. 

Keywords: Mouth neoplasms, TSPO Protein, biomarkers, oxidative stress. 
(MeSH-NCBI).

Resumo
O câncer bucal apresenta alta incidência e mortalidade ao nível mundial. Apesar dos 
avanços no diagnóstico e prognóstico da doença, uma baixa taxa de sobrevivência de 
5 anos ainda é mantida, o que requer o estudo de métodos de diagnóstico capazes 
de detectar a doença nos estágios iniciais. É por isso que os avanços na proteômica 
e imuno-histoquímica identificaram diversos biomarcadores, incluindo a proteína 
translocadora (TSPO) 18 kDa mitocondriais, que está envolvida em diversos proces-
sos celulares, tais como o transporte de colesterol, a proliferação celular e a apopto-
se. Tem sido relatada a presença de valores alterados da TSPO em diferentes tipos 
de câncer, assim como a presença da TSPO em saliva e tecidos de pacientes com 
câncer bucal, o que representa uma oportunidade para entender o processo da car-
cinogênese bucal e identificar novas alternativas para o diagnóstico desta doença. A 
presente revisão de literatura tem como objetivo apresentar aspectos teóricos em 
relação ao uso da TSPO como um biomarcador a ser estudado em pacientes com 
câncer bucal, considerando seu envolvimento nos processos de apoptose celular e 
participação no estresse oxidativo.

Palavras chaves: Neoplasias Bucais, Proteínas Salivares, Carcinogênese, Estresse 
Oxidativo. (DeCs-bvs).

Introducción
El cáncer bucal es el tipo de cáncer más frecuente en cabeza y cuello, y en su ma-
yoría aparece como el carcinoma oral de células escamosas (1). La célula que da 
origen a este tipo de carcinoma es el queratinocito de la mucosa bucal. Este es 
causado, así como muchos cánceres, por la mutación del ácido desoxirribonuclei-
co (ADN), fenómeno que a menudo ocurre de manera espontánea, pero su riesgo 
aumenta con la exposición de algunos tipos de mutágenos, los cuales pueden ser 
químicos, físicos o microbiológicos (2). Los diferentes cambios en el ADN pueden 
favorecer el progreso de un queratinocito normal a uno potencialmente maligno, el 
cual se caracteriza por su habilidad de proliferación descontrolada (2). En el cáncer, 
las células se vuelven autónomas y los resultados de éste se caracterizan por la in-
vasión a través de la membrana basal epitelial y finalmente la metástasis hacia los 
nodos linfáticos, hueso, cerebro, hígado u otros sitios (3).

Este tipo de carcinoma puede aparecer en cualquier lugar de la cavidad bucal, aunque 
hay algunas áreas en las cuales se puede encontrar con mayor frecuencia (4). La len-
gua y el piso de la boca, son las áreas más comunes donde se puede localizar y ocurre 
en un 50 % de los casos (4). Otros lugares de aparición son el área retromolar, encía, 
paladar blando, y con menos frecuencia, el paladar duro (5).
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Este posee cuatro presentaciones clínicas que incluyen una mancha roja, blanca o una 
lesión endofítica ulcerativa, y menos común, puede aparecer como una masa exofítica 
con márgenes alterados, ulceración en el centro de la lesión y tejido friable (6).

Teniendo en cuenta la alta incidencia de ésta patología y el impacto que produce su 
baja tasa de supervivencia a nivel de la salud pública, los esfuerzos en el desarro-
llo de herramientas diagnósticas eficaces continúan siendo necesarios. El objetivo 
de esta revisión de tema es presentar aspectos teóricos en relación con la proteí-
na translocadora mitocondrial (TSPO) de 18kDa como un biomarcador asociado al 
cáncer bucal, considerando su implicación en los procesos de apoptosis celular y 
participación en el estrés oxidativo. 

Epidemiología y etiología del cáncer bucal

A pesar de los avances significativos en términos de prevención y tratamiento de la 
enfermedad, aún se mantiene una baja tasa de supervivencia de 5 años luego del 
diagnóstico (7), debido a las lesiones no controladas o recurrentes y a la falta de 
marcadores adecuados para una detección temprana (8).

El cáncer bucal representa un problema relevante debido a su creciente presencia 
en muchas partes del mundo. Más de la mitad de los casos a nivel global, y cerca 
del 66,3 % de las muertes se observa en Asia, seguido de Europa (18,4 %), África 
(6,1 %), Latinoamérica y el Caribe (5,1%) y Norteamérica (3,1 %)(9).  Las tasas más 
altas se encuentran en regiones del mundo como Melanesia, Maldivas, Sri Lanka, 
Bangladesh, Francia y Hungría (9).

En la mayoría de los países, el cáncer bucal es más común en hombres que en mu-
jeres (10). Esta diferencia es atribuida a una mayor exposición de factores de riesgo 
como el alcohol y el tabaco en los hombres y una mayor exposición a la luz solar, 
relacionada con el tipo de labores que ejercen (11). Además de los factores antes 
mencionados, el riesgo de desarrollar el cáncer bucal también aumenta con la edad 
y la mayoría de los casos ocurren en personas mayores de 50 años (12).

Los principales factores de riesgo son fumar y el consumo de alcohol, sin embargo, 
el desarrollo de la carcinogénesis bucal muestra una etiología multifactorial, donde 
se involucran factores endógenos (genéticos) y exógenos (ambientales y compor-
tamentales) (13). Entre estos factores se destacan diferentes variables sociodemo-
gráficas y económicas, incluyendo a la falta de higiene bucal y la exposición laboral 
(11). Así mismo existen casos en los que la etiología es desconocida o es causado 
también por el Virus del Papiloma Humano (14).

Diagnóstico del cáncer bucal

Para la detección temprana del cáncer bucal existen pruebas que evalúan la presencia 
de la enfermedad en individuos asintomáticos, quienes aparentemente no la padecen; 
así como pruebas para la detección de casos, en la que se realiza la aplicación de 
un procedimiento específico en pacientes con una lesión identificada (15). El examen 
clínico intraoral convencional (examen visual y palpación) es considerada la prueba 
de referencia para el diagnóstico presuntivo de una lesión potencialmente maligna o 
cáncer bucal, mientras que el estudio relevante para la detección definitiva de casos 
es la biopsia y el diagnóstico histopatológico (16).
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Asimismo, existen diferentes técnicas complementarias que pueden contribuir al 
diagnóstico del cáncer bucal como la tinción con azul de toluidina, la citología por 
cepillado, los sistemas de imágenes ópticas, el uso de la sangre o el análisis de la 
saliva, entre otros (17). 

El análisis de muestras salivales es considerada una alternativa no invasiva compa-
rada con la prueba de suero (18). El uso de la saliva como medio para el diagnóstico 
se basa en que la saliva lubrica toda la cavidad bucal y por lo tanto, es más probable 
que represente toda la superficie expuesta y las alteraciones presentes, lo cual no 
ocurre utilizando el examen por medio de una biopsia invasiva del tejido local, pero 
ésta a su vez se enfrenta a otras dificultades como la sensibilidad en relación a la 
contaminación por bacterias y células del sistema inmune (19). La saliva contiene un 
amplio espectro de péptidos y proteínas, ácidos nucleicos, electrolitos y hormonas 
que se originan de múltiples fuentes tanto locales como sistémicas; estos podrían 
considerarse potenciales biomarcadores salivales, los cuales han mostrado corre-
lación con la patogénesis del cáncer bucal (20).

Biomarcadores para el cáncer bucal

Existen más de 100 biomarcadores potenciales para el carcinoma bucal de células 
escamosas, los cuales han sido reportados en la literatura, basados principalmente en 
la comparación de los niveles o concentración en sujetos con cáncer bucal y sujetos 
controles (21), Estos se pueden agrupar en: 1) compuestos no orgánicos, 2) péptidos 
y proteínas, 3) ADN, ARN mensajero y micro ARN, 4) biomarcadores metabólicos y 5) 
biomarcadores químicos y de actividad enzimática (20).

Avances en proteómica han permitido la detección de moléculas de poca abundancia 
en la saliva, como es el caso de algunas proteínas, las cuales son sintetizadas y pos-
teriormente secretadas en la cavidad bucal por las células acinares de las glándulas 
salivales (22). Estas proteínas al ser producto de las glándulas salivales, pueden 
estar sujetas a factores internos y externos, pudiendo servir de biomarcadores tanto 
para patologías locales como sistémicas (21); en la actualidad se  han identificado 
diversas citoquinas, el factor de crecimiento fibroblástico, las metalo-proteinasas de 
matriz, la glutatión transferasa, la superóxido dismutasa, entre otros (23). 

Proteína Translocadora Mitocondrial (TSPO) 18 kDa

Entre los biomarcadores estudiados se encuentra la TSPO, conocida anteriormente 
como el receptor periférico de benzodiacepinas (PBR) al ser identificada en 1977 
como un sitio de unión al diazepam a nivel cerebral (24). Esta se localiza a nivel de 
las membranas mitocondriales de distintos tipos celulares (25). El nombre de TSPO 
fue adoptado en el 2006 debido a nuevos hallazgos relacionados con su estructura 
y función molecular (24). Su secuencia primaria se encuentra altamente conservada 
(figura 1) y predice una proteína hidrofóbica transmembranal con cinco dominios 
codificada por ADN nuclear (24) (figura 2), la cual consiste en 169 aminoácidos y 
es rica en triptófano (26). Los dominios transmembranales en alfa hélices extendi-
das tienen suficiente longitud para abarcar una bicapa lipídica completamente, esto 
permite formar complejos que reflejan su función como proteína transportadora de 
membrana (27). El gen de la TSPO se encuentra localizado en la región q13,3 del 
brazo largo del cromosoma 22 (26). 

La TSPO ha sido detectada en varias densidades de diversos tejidos y se ha en-
contrado altamente expresada a nivel mitocondrial de células inflamatorias fa-
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Figura 2. Poro de transición de permeabilidad mitocondrial compuesto por la TSPO 18 kDa 
(proteína translocadora mitocondrial), VDAC (canal aniónico dependiente de voltaje) y ANT 
(translocador de nucleótidos de adenina). MME: membrana mitocondrial externa. MMI: mem-
brana mitocondrial interna. Adaptada de: Papadopoulos V, Baraldi M, Guilarte TR, Knudsen 
TB, Lacapère JJ, Lindemann P. Translocator protein (18kDa): new nomenclature for the peri-
pheral-type benzodiazepine receptor based on its structure and molecular function. Trends 

Pharmacol Sci. 2006;27(8):402-9.

Figura 1. Secuencia primaria de la TSPO 18kDa de humano

gocitarias (24). También es encontrada en concentraciones pequeñas dentro de 
compartimentos subcelulares, en la superficie celular como parte de la membrana 
celular, y en una pequeña cantidad se encuentra en la fracción nuclear de las cé-
lulas (28). Esta se encuentra muy asociada con el poro de transición de permeabi-
lidad mitocondrial (PTPM)(29), el cual está formado por la asociación de la TSPO 
a un canal aniónico dependiente de voltaje (VDAC abrev. Idioma inglés) de 32kDa, 
también conocido como porina mitocondrial y se constituye como un complejo jun-
to al translocador de nucleótidos de adenina (ANT abrev. Idioma inglés) de 30kDa, 
el cual es encontrado frecuentemente en los sitios de contacto de la membrana 
mitocondrial externa e interna (30) (figura 2). Sin embargo, la existencia de este 
complejo ha sido controversial en algunos estudios, donde afirman que puede que 
exista la asociación entre estas moléculas, pero no tomando un papel estructural 
a nivel de la mitocondria, debido a que análisis genéticos realizados en animales 
han demostrado que el PTPM se mantiene presente en la mitocondria incluso eli-
minando cada proteína que lo componen (31). 

La TSPO fue caracterizada por su habilidad para unir fármacos de pequeñas mo-
léculas, colesterol, y porinas con diversas afinidades (32). En mamíferos, la signifi-
cancia biológica de la TSPO ha sido estudiada por décadas y ha sido relacionada con 
múltiples funciones celulares, siendo la regulación del transporte de colesterol a 
través de las membranas mitocondriales, la función mejor caracterizada (33).

Entre las diferentes funciones de la TSPO se encuentran: la síntesis de hormonas 
esteroideas, la respiración mitocondrial, la apertura del PTPM, la apoptosis y la pro-
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liferación celular (34). Aunque algunas funciones celulares de la TSPO se han con-
servado, como el transporte de colesterol, su significancia biológica parece estar 
adaptada para funciones específicas críticas en algunos tejidos (35).

La presencia de la TSPO en el PTPM involucra a la proteína en la regulación de la 
apoptosis y la muerte celular, con ligandos capaces de abrir el PTPM, resultando en 
la inducción de la apoptosis (36). Esta hipótesis involucra a la TSPO con procesos de 
liberación de factores pro-apoptóticos, dónde una vez activada la proteína conduce 
a una generación de especies reactivas de oxígeno y con esto, produce a su vez un 
doble efecto con la oxidación de cardiolipinas, la liberación del citocromo C y la acti-
vación de los canales aniónicos dependientes de voltaje (36). Esto se debe a que en 
presencia de agentes inductores de la apoptosis, se produce la apertura del poro de 
transición de permeabilidad mitocondrial colapsando el potencial de membrana, lo 
que incrementa la permeabilidad de la membrana mitocondrial externa y favorece 
la liberación de los factores apoptóticos al citosol (37)(figura 3). 

Figura 3. La TSPO y el VDAC conllevan a la iniciación de la vía de la apoptosis. A. Cuando la 
TSPO y el VDAC no están activados, no se produce la liberación del citocromo C. B. La ac-
tivación de la TSPO por medio de ligandos, conlleva a la generación de especies reactivas 
de oxigeno (ROS) resultando en la liberación del citocromo C. por cardiolipinas a nivel de la 
membrana mitocondrial interna y la formación de un poro a través de VDAC, lo cual permite 
al citocromo C entrar al citosol. Adaptada de: Veenman L, Shandalov Y, Gavish M. VDAC activation 
by the 18 kDa translocator protein (TSPO), implications for apoptosis. Journal of bioenergetics and bio-

membranes. 2008 Jun 1;40(3):199-205.

Una vez en el citosol, el citocromo C, el cual es una proteína intermembranal, pro-
voca que los factores inductores de la apoptosis lleguen al núcleo celular, lo cual 
causa fragmentación del ADN y otros procesos que inducen a la muerte celular pro-
gramada. El citocromo C y la activación de la cascada de las caspasas, resultan en la 
destrucción del núcleo celular, el citoesqueleto y la membrana celular (28).

Es por esto que se sugiere una relación de la TSPO y el cáncer, debido a que en 
combinación con diversos agentes anti-cancerígenos, la TSPO parece mejorar si-
nérgicamente la muerte de las células cancerosas (37). Varios estudios reportan la 
correlación de la expresión de la TSPO con el progreso del cáncer y una baja tasa de 
supervivencia (36). 

Los niveles de expresión de la TSPO han sido correlacionados con diferentes esta-
dos patológicos (38). Está altamente expresada en células esteroidogénicas como las 
testiculares, adrenocorticales y células gliales tumorales a nivel cerebral. Así mismo, 
los niveles de la TSPO están elevados en tejidos cancerosos de mama, ovario, colon y 
próstata, comparados con tejidos humanos normales (39), sugiriendo un papel impor-
tante de la TSPO en la carcinogénesis. Ambas características de localización nuclear 
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de la TSPO y el transporte de colesterol se han visto aumentadas en la metástasis de 
cáncer de mama (40) y próstata, indicando un patrón de expresión alterado de la TSPO 
como resultado de cambios regulatorios con células cancerígenas (41). 

La TSPO 18kDa y el estrés oxidativo 
El estrés oxidativo se define como un desbalance entre la cantidad de reactivos oxi-
dantes, como las especies reactivas de oxígeno (ERO), y la habilidad de un sistema 
biológico para la detoxificación de los mismos, o para reparar el daño resultante. Las 
ERO son moléculas activas que contienen oxígeno, incluyendo los radicales libres (42), 
los cuales son moléculas o fragmentos moleculares que contienen un electrón desa-
pareado en la capa de valencia y este es capaz de permanecer independiente (43). ERO 
como los aniones superóxido, radicales hidroxilos, y el peróxido de hidrógeno pueden 
cambiar el mecanismo de homeostasis oxido-reducción en los tejidos. Estas ERO a 
menudo inician una disfunción mitocondrial,(39) y juegan un papel tanto en la señali-
zación, el crecimiento y la diferenciación, la regulación de genes, la protección contra 
patógenos, la regulación de la apoptosis y la supervivencia celular (44).

Diversos estudios han implicado a la TSPO en el papel de las ERO con el cáncer (45). Se 
han estudiado ligandos específicos como el ErPc3, capaz de producir ERO por ejemplo 
a través de la oxidación de cardiolipinas (figura 3) (37,46). Esta generación de ERO de-
bido a la TSPO representaría una señal para la inducción de la muerte celular (37). La 
evidencia ha demostrado que la TSPO está directamente relacionada a los cambios en 
la generación de ERO: la quinasa sensible a ERO conduce el gen de la TSPO y en tejidos 
específicos la TSPO tiene un efecto antioxidante (47). 

El estrés oxidativo puede estar involucrado en la conversión de tejidos sanos al carcinoma. 
A su vez, la inflamación crónica presente en las lesiones potencialmente malignas, está 
asociada con un incremento en la producción de ERO, las cuales causan un daño a nivel 
de las macromoléculas, incluyendo el ADN. Esta alta tasa de mutaciones localizadas en 
los tejidos inflamados crónicamente puede aumentar el riesgo de la carcinogénesis (48).

La TSPO 18kDa y el cáncer bucal
Estudios han analizado la expresión y los niveles de la proteína TSPO en tumores del 
cáncer bucal (en lengua) utilizando inmunohistoquímica, así mismo se ha examinado 
la afinidad de la TSPO en células tumorales del cáncer bucal y en la fracción celular 
de la saliva (49) Los ensayos han mostrado que la expresión de la TSPO podría estar 
aumentada en los tumores del cáncer bucal, incluso se ha observado en algunos es-
tudios, una relación estadísticamente significativa con la tasa de supervivencia a los 
5 años, sobre todo en sujetos con valores negativos de TSPO a nivel tumoral (50). Así 
mismo, ha sido demostrada una disminución de la TSPO con sitios de unión de alta 
afinidad, al tener exposición al humo de cigarrillo, lo cual podría ayudar a entender 
un poco más los mecanismos de la carcinogénesis bucal, en los cuales el humo de 
cigarrillo ha sido ampliamente reconocido como el principal inductor del cáncer bu-
cal y este representa, como ha sido mencionado anteriormente, un factor de riesgo 
importante para su aparición(51,52). (Ver tabla 1).

Los mecanismos que involucran a la TSPO en líneas celulares del cáncer, tienen que 
ver sobre todo con la acción de la TSPO en la activación de la cascada que conduce 
a la apoptosis y sobre todo está implicada en la iniciación de éste proceso mediante 
su relación con las especies reactivas de oxígeno (46). Ha sido propuesto que estos 
mecanismos que relacionan a la TSPO pueden estar defectuosos y previenen que 
la proteína cumpla su función pro-apoptótica. Siendo así, tomando la hipótesis de 
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El análisis de la TSPO en los sujetos con cáncer bucal ha demostrado que la altera-
ción de la TSPO puede contribuir a la carcinogénesis bucal, manifestando su rela-
ción directa con la mortalidad y el pronóstico de los sujetos que la padecen, pero a 
su vez se debe reconocer la falta de estudios que establezcan una relación causal 
entre los factores implicados, identificándose una necesidad potencial para evaluar 
en estudios experimentales este tipo de biomarcadores que permitan afianzar la 
evidencia disponible y tener suficiente soporte teórico para su uso en la clínica (53).

Conclusión
La participación de la TSPO de 18kDa en los procesos de muerte celular programada 
y proliferación celular, hacen que ésta se encuentre posiblemente involucrada en 
los procesos de la carcinogénesis. Su alteración o cambio en las concentraciones y 
afinidad en muestras de sujetos con cáncer bucal, demuestran una posible relación, 
la cual podría representar un importante avance para el desarrollo de un método 
diagnóstico que utilice esta proteína como un biomarcador para el cáncer bucal.
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