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Abstract

Background: Recent times have witnessed a significant increase in the number of patients affected by problems
related to oncological treatment Aims of this study is to evaluate dental affectation among patients awaiting he-
matopoietic progenitor cell transplant (HPCT), and they showed high caries risk, so it should establish a protocol
prior to transplantation.

Material and Methods: The study included 72 patients due for HPCT. Clinical and radiological explorations were
performed and oral photos taken. The amount of caries, missing teeth and fillings were registered for each patient.
CAO, DMFS and Restoration Indices were calculated.

Results: 83% of patients presented caries. 48 patients (67%) had lost at least one tooth. Only 32 patients (44%) had
received some sort of conservative treatment. The average CAO index value obtained was 10.37. The DMFS index
showed an average of 27.06 affected surfaces. Of the 72 patients studied, 40 (56%) showed a restoration index
value of zero.

Conclusions: These patients presented a high number of carious teeth and a low restoration index. The presence of
so many possible septic foci in an individual, who will later become susceptible to infection, highlights the impor-
tance of preventative treatment and bucco-dental restoration within this patient population. These patients with a
high caries risk can be treated with CAMBRA system.

Key words: Hematopoietic progenitor cell transplantation, high caries risk, state of oral health, haematological
disease, CAMBRA system.
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Introduction

Recent times have witnessed a significant increase in the
number of patients affected by problems related to onco-
logical treatment (1,2). This increase has been due to the
major advances in recent years in both the treatment of
different types of cancer and in increased knowledge of
their etiopathogenesis, so that 50% of patients diagnosed
with a neoplastic process are now treated successfully.
Even so, patients perceive the diagnosis of cancer as one
of the most traumatic and perturbing events of their lives.
Among neoplasias, haematologic neoplasias are a group
with high prevalence, leukemias and lymphomas being
the most frequent (3).

Treatment of hematologic neoplasias includes chemo-
therapy (CT), radiotherapy (RT) or a combination of the
two. Many of these patients will also undergo hemato-
poietic progenitor cell transplant (HPCT), not only for
the eradication of the disease but also to palliate the co-
llateral effects of treatment that involves high doses of
cytostatics or radiation (4).

It is also known that one of the principal causes of death
among cancer patients is infection (5,6). The oral cavity
is a common site of infectious processes and other pa-
thologies which can affect cancer patients (7). Often in
cancer treatment, the mouth is relegated in planning the-
rapeutic procedures aimed at correcting the neoplastic
process and if oral complications appear they can inte-
rrupt therapy. Oral complications associated with cancer
treatment can produce localized discomfort, severe pain,
nutritional deficiencies, as well as delaying the patient’s
recovery, with the resulting increase in health care costs
caused by longer hospital stays, and can even endanger
the patient’s life.

Most researchers (5-12) agree that ensuring a number
of conditions of bucco-dental health, prior to oncologi-
cal treatment, will minimize its negative effects. Careful
oral examination must be made before the initiation of
the antineoplastic therapy. This will identify and elimi-
nate potential sources of infection, decrease the inciden-
ce of mucositis and reduce hospital charges.

Cancer prevention, cure, and management is a major un-
dertaking, and in this context the specific needs of chil-
dren and adolescents with cancer are often ignored, pro-
bably due to the fact that children represent less than 2%
of all cancer sufferers. Even so, neoplasias among chil-
dren are very different from those that appear in adults,
both in type, and because of the effects that anticancer
therapies have on children’s or adolescents’ growth. For
this reason, specific strategies for management and as-
sessment should be included in approaches to treating
the different types of childhood cancer, and this includes
the application of high quality, effective, and safe pro-
tocols (13).

On this basis, in order to determine dental affectation
among a population awaiting HPCT, this study exami-
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ned the bucco-dental health and corresponding treatment
needs of these patients, who were candidates for HPCT
as treatment for neoplastic processes.

Initiating an oral care strategy using CAMBRA (Caries
Management by Risk Assessment) (14) system can re-
duce oral problems associated with chemotherapy.
Assessing the risk of caries is the first step towards its
management. The CAMBRA system is based on a se-
ries of formulae, which help determine the risk of caries
in relation to the patient’s age, and evaluate the balan-
ce between signs of disease, risk factors, and protective
factors.

The American Academy of Pediatric Dentistry (AAPD)
recognizes that caries assessment and management sys-
tems can help dentists and cancer specialists in decision-
making and treatment planning. These will be based on
the risk of caries, the patient’s situation, and level of
commitment, and constitute essential elements in con-
temporary clinical care of infants, children, and adoles-
cents, but it can also be used in adults. The CAMBRA
system aims to educate dental professionals, as well as
practitioners in other branches of health-care, in caries
risk assessment in dentistry, as well as facilitating clini-
cal decision-making related to caries diagnosis, fluoride
application, dietary advice, and restoration protocols.
Caries risk assessment models involve a combination of
factors including diet, exposure to fluoride, host suscep-
tibility, and oral microflora; these factors also interact
with a range of socio-cultural and behavioral variables.

Material and Methods

The study included 72 patients who were due to recei-
ve hematopoietic progenitor cell transplantation. They
were referred to the Special Patients Teaching Unit at the
University Dental Clinic by the Oncohematology Servi-
ce at Morales Meseguer Hospital.

Oral exploration was performed at least fifteen days be-
fore patients were to be hospitalized at the Transplant
Unit.

Study inclusion criteria were: 1. Patients who had been
diagnosed with either cancers of different types and
at different locations or myelodysplastic syndrome. 2.
Treatment of these pathologies was to include HPCT. 3.
Patients with teeth, so that the state of oral health could be
assessed; completely edentulous patients were excluded.
Having obtained informed consent from each patient,
clinical and radiological explorations were performed
and oral photos were taken.

The materials used for clinical exploration were: patient
clinical history, an exploration kit and other related dis-
posable materials. Patient clinical histories were specially
designed by the Special Patients Units to meet the requi-
rements of the present study. The exploration kit consis-
ted of: two dental mirrors N° 5 (Actual®) with stainless
steel handles (Rocko®), dental tweezers 2885 (Martin®),
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a 17-22 (Hu-Friedy®) exploratory probe and a PCP 11 5B
(Hu-Friedy®) periodontal exploratory probe.
Radiographic exploration consisted of orthopantomo-
grams (OPG). The orthopantomography equipment used
was the PM 2002 CC (Plamenca®). The radiographic
plate was the Kodak® La T-Mat G/RA. In some cases it
was necessary to make intraoral radiographs using Ko-
dak® film, Ultra Speed DF-58.

Radiographic images necessarily included all the details
to be analyzed for the purposes of the study with suffi-
cient image quality for clear visualization of these featu-
res and structures.

The photo camera used was a Yashica Reflex model
FX-3. Intraoral mirrors of various sizes and shapes were
used for taking the photos, as well as lip separators for
children and adults.

Data collection was performed by a single practitioner
and was recorded by a second member of the team who
acted as auxiliary. Both the examiner and the data com-
piler were fully trained and all evaluations were calibra-
ted according to WHO criteria by means of the Kappa
coefficient of determination (coefficient= 0.73)

The patient was received at the dental clinic and perso-
nal details were recorded before taking the patient for
orthopantomography (OPG). An odontogram was filled
out which included gingival data. Oral photos were then
taken. When the session had come to an end the indices
were calculated.

Diagnosis of caries followed World Health Organization
(WHO) criteria (16). Any case in which it was not clear
whether or not these criteria had been met was regarded
as caries-free. As well as registering the extent of caries,
number of missing teeth and number of fillings per pa-
tient, the following indices were calculated: Caries and
Obturations Index (CAO) DMFS (Decayed, Missing,
and Filled Surfaces) and Restoration Indices.

All the data compiled was subjected to statistical analy-
sis using SPSS software. Variables were analyzed both
descriptively and analytically. For the descriptive study,
qualitative variables were calculated with frequency dis-
tribution, whilst for quantitative variables, means were
calculated as a centralization measure; standard error of
the mean and standard deviation were used as measu-
res of dispersion; and maximums and minimums were
used to establish ranges. Relations between qualitative
and quantitative variables were performed using the stu-
dent t-test whenever two averages were involved; when
more than two were involved, the analysis of variance
test (ANOVA) was applied. For relationships between
qualitative variables, contingency tables were used and
Pearson’s chi-squared test was applied; analysis of resi-
dues was also performed when necessary. In all cases, a
difference between groups or a relation between varia-
bles was taken as statistically significant when the signi-
ficance level was less than 0.05 (p<0.05).
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Results

Of the 72 subjects, 42 were men and 30 were women.
The average age of subjects was 42.2 + 1.9 years, the
youngest patient being 12 years old and the oldest 69.
All patients were due to undergo HPCT and had been
diagnosed with different neoplastic processes, although
most of these were blood neoplasias. The patients were
subjected to autologous (42 patients) or allogeneic trans-
plant (30 patients).

With regard to carious pathology, 83% (60 patients) su-
ffered caries (Fig. 1). Furthermore, 14 % had more than
ten caries lesions (Fig. 1). In patients with caries, men
predominated (35 men, 25 women). The overall avera-
ge caries, regardless of gender, was 4.69, with standard
error of the mean of 0.49 (Table 1). When the number
of caries was related to age ranges, the age interval with
the highest average number of caries was the 45-54 age
group (Table 2).

Twenty-four patients had all their teeth (33%), while 48
had lost at least one tooth (67%) (Fig. 2). Of the 48 with
missing teeth, 14.5% (7 patients) had more than ten ab-
sent teeth (Fig. 2). When distribution by gender was stu-
died, men predominated. The average number of teeth
lost per patient was 3.78, with standard error of the mean
0f 0.67 (Table 1). Analyzing the numbers of absent teeth
in relation to age groups, as age increased, so did the
number of missing teeth (Table 2).

Regarding the number of fillings among the study po-
pulation, there were 40 patients who had not received
any type of conservative treatment (56%), while 32 had
received at least one filling (44%) (Fig. 3). Of the 40 pa-
tients who had not undergone any restorative treatment,
36 (90%) had caries. When the distribution of fillings was
studied by gender, men predominated among the patient
group who had not received any restorative treatment.
The average number of fillings per patient, regardless of
age or sex, was 1.83, with a standard error of the mean
of 0.35 (Table 1). Distribution by age showed that youn-
ger patients had received higher numbers of restorations
(Table 2).

Only three patients obtained a 0 value in the CAO index,
with 69 obtaining values greater than 0 which represents
95.8% of the sample. The average CAO index value was
10.37, with standard error of the mean 0.77 (Table 1).
Analyzing CAO index values in relation to age intervals,
the highest values fall within the 55-64 year interval (Ta-
ble 2).

The DMEFS index, like the CAO index, obtained only
three patients with the 0 value, in other words, who had
no surfaces affected by caries. The majority of patients
were within an interval of between four and fourteen
affected surfaces. The average was 27.06 affected surfa-
ces, with standard error of the mean of 3.06 (Table 1).
The restoration index reflects the level of motivation and
importance that bucco-dental health has for the indivi-
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Table 1: Distribution and dispersion of caries, missing teeth, fillings, CAO and DMFS Indices and Restoration

Index.
VARIABLE | MALE | FEMALE ALL VARIABLE | MALE | FEMALE ALL
Mean 5.05 42 4.69 Mean 10.52 10.17 10.38
S. Error 0.49 S. Error 0.77
@ S. Deviation | 4.31 3.89 4.13 o S. Deviation | 6.64 6.45 6.52
=~ <
< O
© Maximum 17 14 17 Maximum 28 25 28
Minimum 0 0 0 Minimum 0 0 0
Mean 39 3.6 3.78 Mean 26.81 27.43 27.06
E S. Error 0.67 S. Error 3.06
= o
; S. Deviation 5.73 5.66 5.66 = S. Deviation | 25.24 27.42 25.98
Z =
7 - a) -
2] Maximum 28 21 28 Maximum 128 105 128
=
Minimum 0 0 0 Minimum 0 0 0
Mean 1.57 2.2 1.83 Mean 14.72 21.35 17.49
S. Error 0.35 5 S. Error 3.18
s}
%) <
) '
é S. Deviation | 2.86 3.13 2.97 g S. Deviation | 24.61 30.02 26.99
=] 5]
2 Maximum | 11 10 no| g Maximum | 100 100 100
o~
Minimum 0 0 0 Minimum 0 0 0

dual patient. The ideal would be 100%, but COA index
values are determined by the sample’s obturation com-

ponent.

Of the total of 72 patients, 40 (56%) showed a restora-
tion index value of 0. This indicates that these 40 indivi-
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duals had undergone no restorations. Only three patients
(4%) showed a 100% restoration index, in other words,
all teeth had been restored and these patients showed no
incidence of caries and had all their teeth. The mean res-
toration index was 17.49, with a standard error of the
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Table 2: Distribution of caries, missing teeth, fillings, CAO Index and Restoration Index by age intervals.

45

35
30
25
20
15
10

w

4-14 15-24 25-34 35-44 45-54 55-64 65-74
years years years years years years years
Caries 0 4,7 5 4,5 7.4 4,25 2,5
Missing teeth 0 1 0,75 2,66 3,88 9,15 2,22
Fillings 0 3,33 1,75 3,36 0,77 1,1 1
CAO Index 0 8,1 7,5 10,83 12,11 14,7 3,12
Restoration Index 0 26,76 28,76 29,29 4,93 7,47 5,25
60
50
40
30
20
10
0 |
1-3 4-7 8-10 missing teeth No missing teeth

MISSING TEETH
Fig. 2: Distribution of the number of missing teeth by degrees of severity.

8-10

>10 fillings without fillings

N2 FILLING
Fig. 3: Distribution of number of fillings by degrees of severity.

mean of 3.18. Distribution by gender reflected a higher
restoration index among women than men (Table 1).
Analyzing the restoration index by age, it was higher
among younger patients (Table 2).

Discussion

Cancer is one of the major health problems in the world.
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According to the World Health Organization (WHO)
(1), about eleven million people all over the world are
diagnosed with malignant tumor and 6.7 million die
from cancer every year. Of these 6.7 million, 56% are
men and 44% women. There are currently 22 million
individuals in receipt of medical attention as a result of
neoplasia.
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In Spain, one in three men and one in five women will
develop some type of cancer before the age of 74, which
indicates the high frequency of the pathology (17).
Clearly, it is important to research and analyze all pos-
sible problem that these patients can present, in all the
aspects of their lives: this is the first step towards resol-
ving them.

The patient sample studied is representative both in
gender distribution, age and tumoral pathology of other
samples described in the literature. Regarding gender, in
the present population, 58% were men and 42% women.
This is in accord with patient groups in other research
(3,18), with a slight male predominance, but without
statistically significant difference between the sexes.
The average age was 42.4 years, which corresponds to
the fact that most of these malign processes appear in
adulthood; most authors give mean ages slightly abo-
ve the present sample (19,20). However, the most nu-
merous age group was between 55 and 64, representing
27.78% of the total number of patients. This is in closer
agreement with contemporary research. Furthermore, it
should be remembered that patients aged over the 55-
65 interval are typically unsuited to HPCT (20-23). This
may explain why the mean age in this patient population
is younger, despite the fact thathematologic neoplasias
notmally appear at an older age. The fact that some pa-
tients were diagnosed with lymphoid leukemia could
also be a factor that would bring down the mean patient
age. Like gender and age, tumoral pathology is also con-
current with data reviewed in the literature (3).

In Spain, there has not been much research that assesses
the dental state of patients awaiting cancer treatment and
even less involving HPCT, and so the results of the pre-
sent study have been compared to bucco-dental health
surveys of the general population in Spain (24).

When the number of caries was analyzed, 83% of pa-
tients presented active caries, regardless of age or gen-
der. Comparing this finding with data published in the
most recent (2010) Bucco-Dental Health Survey carried
out among the general public in Spain (24), the percen-
tage of patients with caries in the present study (83.3%
in the patient group aged between 35 and 44 years) is
higher than the percentage of caries in any age group in
the survey (which found 56.5% (IC% 48,3-59,9) for the
same age group).

With regard to the number of missing teeth among the
present patient sample, this variable was clearly influen-
ced by age, with a statistically significant association
(ANOVA p<0.0001), so that as age increased the grea-
ter were the numbers of missing teeth. This corresponds
to the general population according to the bucco-dental
health survey consulted (24).

The average numbers of restored teeth in the Spanish po-
pulation was greater (4.39) than the mean treated among
the present patient sample (3.66), perhaps because these
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patients prioritize their disease treatment, leaving oral
health relegated to the background.

The CAO is an index that has to be analyzed in relation
to age. In the present study values for this variable rose
with each age interval (ANOVA p<0.001) in the same
way as the 2010 bucco-dental health survey. The DMFS
Index was also seen to be influenced by patient age
(ANOVA p<0.0001).

The fact that both the CAO and DMFS indices and num-
bers of missing teeth are influenced by age, while the
number of caries and fillings are not, makes it clear that
the increased indices are due to the numbers of teeth
lost. This also occurred among older age groups in the
Spanish national bucco-dental health survey.

The mean determined for the restoration index in the
present patient sample was 17.49%, being higher for wo-
men than for men, and for younger patients. This value
is much lower than values registered by Llodra Calvo JC
et al. (authors of the 2010 national bucco-dental health
survey) (24) for all ages (54%), with the exception of the
65-74 age interval.

The restoration index was seen to be influenced by age
in an inverse relation, so that the older the patient, the
lower the restoration index. This also concurs with the
Bucco-Dental Health Survey (24), when the highest and
lowest values are compared.

In conclusion, when all data are analyzed, they give a
general impression that patients due for HPCT present
a higher number of carious teeth, higher than would be
expected among the general population and a low res-
toration index. Furthermore, their state of oral health
was seen to worsen with age. It might be believed that
the high incidence of caries and missing teeth is a con-
sequence of earlier chemo- and radiotherapy. However,
the time passed between the CT and RT applications and
HPCT is usually short and not enough time to justify
attributing the patients’ state of oral health to the cancer
treatment received. This is likely to be the result of poor
oral hygiene in the long-term.

The presence of so many potential septic foci in a patient
who will be susceptible to infection as a result of the
treatment he/she is about to undergo, means that there is
a need for these patients to receive bucco-dental exami-
nation and treatment prior to HPCT. This concept should
be made known among health professionals in the field
of hematology-oncology in particular and health care
workers in general.

Oral complications associated with cancer treatment can
produce local discomfort, intense pain, deficient nutri-
tion, slow the patient’s recovery, with increased health-
care costs due to longer hospital stays. They can even
endanger the patient’s life. Initiating an oral care stra-
tegy using CAMBRA system can reduce oral problems
associated with chemotherapy.

Although this protocol is used mainly in children and
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adolescents, its use can be beneficial in adult patients
with a tendency to have a high risk of tooth decay due to
their illness. Preventive measures, treatment guidelines
and the establishment of a comprehensive monitoring
protocol proposed by the CAMBRA system are totally
appropriate for patients with hematologic malignancies.
Tracking a standardized protocols for adult patients in
general and cancer patients in particular ensures the
success of treatment and their long-term stability. This
is because of all individuals normalizes alike, studying
their risk factors. Besides all the preventive and thera-
peutic actions they are well studied and have been pro-
ven effective. Likewise, the timing of revisions allows
the prevention of relapse.

Introducing CAMBRA system use as a standard prac-
tice could also reduce the legal risks involved in dental
treatment of these patients. Further initiatives are needed
to properly establish these approaches to treatment.

References

1. Stewart BW, Wild CP (eds).World Cancer Report. Lyon: IARC.
2014.

2. Alwan A, Amstrong T, Bettcher D, Branca F, Chisholm D, Ezzati
M, et al. Global Status Report on Noncommunicable diseases 2010.
Geneva: OMS, 2011.

3. GLOBOCAN 2012 .Estimated Cancer Incidence. Mortality and Pre-
valence Worldwide in 2012. WHO. International Agency of research
of cancer. Avaiable at: http://globocan.iarc.fr/Pages/summary_table
site_sel.aspx (Accesed Enero 2016).

4. National Cancer Intitute. Types of Treatment. Avaiable at http://
www.cancer.gov/about-cancer/treatment/types.  Accesed:  October
2016.

S. Ariza-Heredia EJ, Chemaly RE. Infection Control Practices in Pa-
tients with Hematological Malignancies and Multidrug-resistant Orga-
nims: Special Considerations and Challenges. Clin Lymphoma Mye-
loma Leuk. 2014;14 suppl:S104-10.

6. Saillard C, Sannini A, Chow-Chine L, Blanche JL, Brun JP, Mokart
D. Febrile Neutropenia in Onco-hematology Patients Hospitalized in
Intensive Care Unit. Bull Cancer. 2015;102:349-59.

7. Elad S, Raber-Durlacher JE, Brennan MT, Saunders DP, Mank AP,
Zadik Y, et al. Basic oral care for hematology-oncology patients and
hematopoietic stem cell transplantation recipients: a position paper
from the joint task force of the Multinational Association of Supporti-
ve Care in Cancer/International Society of Oral Oncology (MASCC/
ISOO0) and the European Society for Blood and Marrow Transplanta-
tion (EBMT). Support Care Cancer. 2015;23:223-36.

8. Haverman TM, Raber-Durlacher JE, Rademacher WMH, Vokurka
S, Epstein JB, Huisman C, et al. Oral Complications in Hematopoietic
Stem Cell Recipients: The Role of Inflammation. Mediators of Infla-
mm. 2014;2014:378281.

9. Sonis ST, Fey EG. Oral complications of cancer therapy. Oncology
(Williston Park). 2002;16:680-6.

10. Tinoco-Aranjo JE, Orti-Raduan ES, Santos D, Colturato VA, Souta
MP, Mauad MA. Oral health-related quality of life before hematopoie-
tic stem cell transplantation. Clin Oral Investig. 2015;19:2345-9.

11. Fernades LL, Torres SR, Garnica M, De Souza Gongalves L, Ju-
nior AS, de Vasconcellos AC, et al. Oral status of patients submitted
to autologous hematopoietic stem cell transplantation. Support Care
Cancer. 2014;22:15-21.

12. Lopez-Galindo MP, Bagan JV, Jiménez-Soriano Y, Alpiste F,
Camps C. Valoracion del estado dental y periodontal en un grupo de
pacientes oncologicos, previo inicio de la quimioterapia. Med Oral Pa-
tol Oral Cir Bucal. 2006;11:E17-21.

€660

Cambra system in cancer patients

13. Pritchard JK, Sullivan R. Children with cancer: driving the global
agenda. Lancet Oncol. 2013;14:189-91.

14. American Academy of Pediatric Dentistry. Guideline on Caries-
risk Assessment and Management for Infants, Children and Adoles-
cents. Clinical Guidelines. 2014;37:132-9.

15. Featherstone JD, Domejean-Orliaguet S, Jenson L, Wolff M, Young
DA. Caries Risk Assessment in Practice for Age 6 through Adult. J Ca-
lif Dent Assoc. 2007;35:703-10.

16. OMS (Organizacion Mundial de la Salud). Encuestas de salud bu-
codental. Métodos basicos. 4* ed. Ginebra: OMS; 1997.

17. Fundacion Cientifica AECC. Informe Annual 2015. Available at:
(https://www.aecc.es/Investigacion/Documents/MemoriaFC _2015.
pdf). Accesed: October 2016.

18. Forman D, Bray F, Brewster DH, Gombe Mbalawa C, Kohler B,
Pifieros M, et al. Cancer incidence in five continets. Vol X . Lyon:
TARC Scientific Publications No. 164, 2014.

19. Roman E, Smith A, Appleton S, Crouch S, Kelly R, Kinsey R, et al.
Myeloid malignancies in the real-wordl: Occurrence, progression and
survival in the UK’s population-based Haematological Malignancy
Research Network 2004-15. Cancer Epidemiol. 2016;42:186-98.

20. Deschler B, Lubbert M. Acute myeloid leukemia: epidemiology
and etiology. Cancer. 2006;107:2099-107.

21. Aoki J, Kanamori H, Tanaka M, Yamasaki S, Ogawa H, Iwato K
et al. Impact of age on outcomes of allogeneic hematopoietic stem cell
transpalntation with reduced intensity conditioning in elderly patients
with acute myeloid leukemia. Am J Hematol. 2016;91:302-7.

22. Ljungman P, Urbano-Ispizua A, Cavazzana-Calvo M, Demirer T,
Dini G, Einsele H, et al. European Group of Blood and Marrow Trans-
plantation. Allogenic and autologous transplantation for haematologi-
cal diseases, solid tumors and inmune disorders: definitions and cu-
rrent practice in Europe. Bone Marrow Transplant. 2006;37:439-49.
23. Estey E, Dohner H. Acute myeloid leukemia. Lancet.
2006;368:1894-907.

24. Llodra Calvo JC. Encuesta de salud oral en Espafa 2010. RCOE
(Revista del Ilustre Consejo General de Colegios de Odontologos y
Estomatologos de Espafia). 2012;17:13-41.

Conflict of Interest

To ensure balance, independence, objectivity and scientific rigor each
authors disclose any conflict of interest that may have a direct bearing
on the subject matter of the paper.



