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Abstract

Introduction: Individuals undergoing onco-hematologic treatment present higher risk for developing 
oral and/or systemic infections, due to the intense immunosuppression and compromise of the 
mucosal barriers during treatment. The aim of this study was to identify the fungal and viral oral 
infections that most frequently affected patients undergoing onco-hematologic treatment in a 
University Hospital, and relate them to the biopsychosocial data, underlying disease and treatment. 
Methods: This was a crosssectional study in which descriptive analysis of the data was performed, 
and the Exact Fisher test was applied to verify the association between the infections and the 
variables: sex, age group, educational level, underlying disease and treatment, considering a 5% 
probability of error. Results and Discussion: The clinical exam revealed that oral candidiasis was 
present in 8.92% of the individuals, and herpes simplex, in 4.5%. No significant associations were 
found between the variables and infections. The fungal and viral oral infections were little prevalente 
in individuals with hematologic neoplasms in the present study, suggesting that the action of dental 
surgeons in caring for the onco-hematologic patients at the Institution evaluated and the protocols 
use were efficient.

Keywords: hematological diseases, oral candidiasis, herpes simplex.

Received for publication: May 03, 2017
Accepted: June 15, 2017

Original Article Braz J Oral Sci.
October | December 2016 - Volume 15, Number 4 

http://dx.doi.org/10.20396/bjos.v15i4.8650048

Introduction
	
Oral health care must be included in the treatment of individuals with 

oncohematologic neoplasms, since they may present deficient oral hygiene or infectious 
foci that predispose them to higher risk of developing oral and/or systemic infections 
when submitted to chemotherapy and/or bone marrow transplantation (BMT)1-3. 
Furthermore, oral manifestations resulting from the direct action of onco-hematologic 
therapy on the oral tissues, or indirectly due to immunosuppression may increase the 
risk of mortality, time of hospitalization and treatment costs3-5. 

Among the oral manifestations caused by immunosuppression, fungal and viral 
infections are outstanding, especially candidiasis and herpes simplex, respectively. 



chart, clinical chart from the Dental Service). 
All the patients received the necessary care suited to their 

oral requirements, including guidance on diet and oral hygiene, 
elimination of infectious foci and control of oral biofilm. Moreover, 
they continued to receive dental follow-up or treat possible oral 
complications. 

Descriptive analysis of the data was performed, and the mean 
and frequency were calculated. In addition the Exact Fisher test 
was used to verify the association between the infections and the 
variables: sex, age group, educational level, underlying disease 
and treatment, considering a 5% probability of error.

Results

Considering the eligibility criteria, 112 individuals with 
onco-hematologic neoplasms formed part of the sample. In 
relation to educational level, 40 individuals had no records, 
and analysis was performed in the 72 remaining individuals. 

Table 1 shows the sociodemographic characteristics, 
underlying disease, oncological treatment instituted, and those 
of the oral infections of the sample. Of these, 54 (48.2%) were 
of the male sex and 58 (51.8%) were women. Their ages ranged 
from 15 to 85 years, with a mean age of 41.08 (+17.26)years, 
and there was discrete predominance of the age group 43-54 
years. Of the 72 individuals who had records of schooling, those 
who had up to 8 years of schooling (45.8%) predominated, 
followed by those we were from nine to 11 years of schooling 
(41.7%) (Table 1). 
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Candidiasis normally presents in the pseudomembranous6 

form, with formation of whitened, scrapable plaques on the 
oral mucosa, capable of causing the patient discomfort. Topical 
antifungal agents, such as Nystatin, are the first line of treatment 
for candidiasis7,8, however, systemic antifungal medications are 
more effective in immunosuppressed individuals8. 

In relation to viral infections, immunosuppression may 
reactivate latent viral infections, generally with more serious 
atypical signs than those manifesting in immunocompetent 
patients9,10. In the oral mucosa, herpes simplex is the most 
common viral infection, characterized by the formation of 
vesicles that rupture and form painful ulcers in the oral cavity 
and oropharynx11. The use of systemic antiviral agents such 
as Aciclovir and Valaciclovir, is indicated for prophylaxis 
and treatment of these lesions12, in addition to complementary 
therapies, used for pain relief and reduction in the period of 
clinical manifestation, such as laser photobiomodulation13. 

The authors therefore suggest the inclusion of the Dental 
Surgeon (DS) in the multiprofessional team that cares for 
individuals with onco-hematologic neoplasms to prevent, 
diagnose and treat these manifestations, with a view to 
minimizing suffering and improve the quality of life during 
oncological treatment. Nevertheless, there is a scarcity of studies 
that show the frequency of these infections in centers with the 
presence of the dental surgeon. 

Therefore, the aim of this study was to evaluate the 
frequency of fungal and viral oral infections in individuals 
submitted to onco-hematologic treatment, in a University 
Hospital, and associated them with the age, sex, educational 
level, underlying disease and oncological treatments performed. 
The hypothesis tested was that the frequency of these infections 
would be low, irrespective of the sociodemographic factors, 
disease and oncological treatment instituted, due to the regular 
dental care offered to this group of patients.

Methods

This was an observational, cross-sectional, descriptive and 
quantitative study approved by CEP/HUPES (CAEE 1.158.496). 
Included in the study were individuals undergoing onco-
hematologic treatment in a public university hospital, followed-
up by the dental service of the same hospital, in the period from 
November, 2013, to February, 2016, who accepted to participate in 
this research by signing the Term of Free and Informed Consent. 
The patients who did not wish to participate, and those who were 
in a physical condition to undergo the dental exam were excluded 
from the sample.

Identification data were collected and registered (age, 
gender and educational level), in addition to information about 
the underlying disease (diagnosis and treatment instituted) and 
subsequently the intraoral exam was performed with a dental 
mirror and oral retractors, under lighting suitable for identifying 
lesions of fungal or viral origin. 

The data of patients who had been discharged from hospital, 
or who were already being followed-up by the dental service prior 
to the research were collected from secondary sources (record 
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Table 1 - Sociodemographic characteristics of the base disease 
of the oncological treatment instituted, and the oral infections in 
onco-hematologic individuals at HUPES/UFBA, Salvador, Brazil, 
2013-2016.
Categorical Variables N %
Age
15-24 years 28 25.0
25-42 years 27 24.1
43-54 years 30 26.8
> 54 years 27 24.1
Sex
Male 54 48.2
Female 58 51.8
Educational levela
Up to 08 years 33 45.8
9-11 years 30 41.7
> 11 years 09 12.5
Underlying Disease:
Acute Leukemias
Chronic Leukemias 10 8.9
Lymphomas 27 24.1
Multiple Myeloma 32 28.6
MDS 02 1.8
Oncological Treatment
QTx alone 62 55.4
QTx + other treatments 40 35.7
BMT alone 10 8.9
Oral Infections
Without infections 97 86.6
Candidiasis 10 8.9
Herpes simplex 05 4.5

aThe absolute and relative frequencies of this variable were calculated for 72 
individuals. The 40 remaining subjects had no record of schooling.
MDS=myelodysplastic syndrome; QTx=Chemotherapy; BMT=Bone 
Marrow transplant.
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In relation to the underlying disease, acute leukemias 
(36.6%) and multiple myeloma (28.6%) were the most frequent 
onco-hematologic neoplasms, respectively. As regards the 
oncological treatment instituted, the majority of the individuals 
were submitted to chemotherapy alone (55.4%). In relation to 
the fungal and viral oral infections, candidiasis was present in 
8.92% of the individuals, and herpes simplex in 5,35% (Table 1). 
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Table 2 shows the association between oral candidiasis, 
age, sex, educational level, underlying disease and oncological 
treatment instituted. There were a higher number of cases in the 
age group from 15-24 years (50%), in the female sex (60%)and 
in individuals who had between nine and 11 years of schooling 
(57.1%), however, without statistically significant difference for 
the three variables (p>0.05).

Table 2 - Association between oral candidiasis and age, sex, educational level, underlying disease and oncological treatment instituted 
in onco-hematologic individuals of HUPES/UFBA, Salvador, Brazil, 2013-2016.

Oral Candidiasis
paIndependent Variables Yes (n=10) No (n=102)

N % n %
Age
15-24 years 5 50.0 23 22.5

0.35
25-42 years 2 20.0 25 24.5
43-54 years 2 20.0 28 27.5
> 54 years 1 10.0 26 25.5
Sex
Male 4 40.0 50 49.0

0.41
Female 6 60.0 52 51.0
Educational levelb

Up to 08 years 3 42.9 30 46.2
0.649-11 years 4 57.1 26 40.0

> 11 years 0 0.0 09 13.8
Underlying Disease:
Acute Leukemias 2 20.0 39 38.2

0.10
Chronic Leukemias 2 20.0 08 7.8
Lymphomas 5 50.0 22 21.6
Multiple Myeloma 1 10.0 31 30.4
MDS 0 0.0 02 2.0
Oncological Treatment
QTx alone 7 70.0 55 53.9

0.68QTx + other treatments 3 30.0 37 36.3
BMT 0 0.0 10 9.8

MDS=myelodysplastic syndrome; QTx=Chemotherapy; BMT=Bone Marrow transplant.
aExact Fisher Test Level of significance  p <  0.05.
bThe absolute and relative frequencies of this variable were calculated for 72 individuals. The 40 remaining subjects had no record of schooling.

In relation to the underlying disease, oral candidiasis was 
most frequent in those with diagnosis of lymphoma (5), although 
without statistically significant difference (p>0.05). As regards 
the oncological treatment instituted, the majority of individuals 
who developed candidiasis received only chemotherapy, however, 
without statistically significant difference (p>0.05) (Table 2). 

Table 3 shows the association between herpes simplex, 
age, sex, educational level, underlying disease and oncological 
treatment instituted. This infection was more frequent in the 
female sex although there was no statistically significant 
difference (p>0.05). There was no predilection for age group 
and educational level (p> 0.05), but the individuals from 15-24 

years (40.0%) and 25-42 years (40.0%) and those who had up to 
eight years of schooling (50%) and between nine and 11 years 
of schooling (50%) were those most affected. 

In relation to the underlying disease, herpes simplex was 
most frequent in those with diagnosis of multiple myeloma 
(40%), and acute leukemias (40%) although without statistically 
significant difference (p>0.05). As regards the oncological 
treatment instituted, the majority of individuals who had herpes 
simplex received chemotherapy associated with other therapies 
(60%), followed by those who were submitted to chemotherapy 
alone (40%), however, not presenting any statistically significant 
difference (p> 0.05) (Table 3).
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In the study of Gomez et al.17 (2001) the incidence of 
HSV in patients who were submitted to BMT was 26.9%. In 
the present study infection by the HSV affected only 4.5% of 
the individuals. This frequency was low, compared with those 
of other studies10,17, suggesting that the prophylactic regimes 
for viral infections15, adopted at the institution evaluated were 
effective. These prophylactic regimes may vary according to the 
underlying disease, chemotherapy regime and patient’s clinical 
condition. However, in general, the antiviral prophylaxis used 
by the Service consists of the administration of Aciclovir, 
beginning concomitantly with chemotherapy treatment. These 
findings corroborated controlled clinical trial studies with 
the use of Aciclovir in patients with hematologic diseases, in 
whom a reduction of 80-90% in risk of infection by HSV was 
observed12,18. 

In relation to fungal infections it is known that in 
individuals with leukopenia due to myelosuppression, the main 
fungal infection were caused by Candida albicans, resulting not 
only from neutropenia, but also from the use of broad spectrum 
antibiotics and inadequate oral hygiene19. This susceptibility 
increased when medications with high aggressive potential 
against the defense cells and oral mucosa cells are administered, 
such as chemotherapy drugs that induce epithelial changes and 
will favor the adhesion and proliferation of the microorganism20. 

In the study of Xu et al.21 (2013) oral candidiasis affected 
52% of the 850 patients studied, while in the present study 
candidiasis was present in only 8.9% of the patients. This 
difference may be explained by the fact that in the cited study, 

Discussion

 Individuals undergoing onco-hematologic therapy are 
more susceptible to viral, bacterial and fungal infections, due 
to the intense immunosuppression and compromise of mucosal 
barriers1-3, in addition to quantitative and qualitative changes 
in the oral microbioma, capable of occurring in over 70% of 
immunosuppressed patients14. 

In the present study, only 15 individuals (13.4%) presented 
fungal or viral infections. This low rate may be explained by 
the infectious prophylaxis protocols instituted by the Onco-
hematologic Service and by the dental care that patients receive 
during antineoplastic treatment. At this treatment center, in 
addition to receiving adequate oral hygiene guidance, patients 
are submitted to dental procedures suited to the oral medium, 
such as removal of root remainders, root scaling and planing, 
endodontic treatment, carious tissue removal and dental cavity 
sealing. These actions effectively tend to reduce the pathogenic 
oral microbioma and possibly influenced the results here 
observed. 

Among the viral infections in the oral mucosa, infection 
by the herpes simplex virus (HSV) has been pointed out as 
the most common in immunocompromised patients. The 
reactivation of HSV  affected up to 80% of the patients with 
hematological diseases before the use of antiviral prophylaxis15. 
The labial region most frequently being affected, followed by the 
keratinized mucosas, such as the palate, dorsum of the tongue 
and gingiva16. 
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Table 3 - Association between herpes simplex and age, sex, educational level, underlying disease and oncological treatment instituted 
in onco-hematologic individuals of HUPES/UFBA, Salvador, Brazil, 2013-2016. 

Oral Candidiasis
paIndependent Variables Yes (n=10) No (n=102)

N % n %
Age
15-24 years 2 40.0 26 24.3

0.5625-42 years 2 40.0 25 23.4
43-54 years 1 20.0 29 27.1
> 54 years 0 0.0 27 25.2
Sex
Male 1 20.0 53 49.5 0.36Female 4 80.0 54 50.5
Educational levelb
Up to 08 years 2 50.0 31 45.6

1.009-11 years 2 50.0 28 41.2
> 11 years 0 0.0 09 13.2
Underlying Disease:
Acute Leukemias 2 40.0 39 36.4

1.00
Chronic Leukemias 0 0.0 10 9.3
Lymphomas 1 20.0 26 24.3
Multiple Myeloma 2 40.0 30 93.8
MDS 0 0.0 02 1.9
Oncological Treatment
QTx alone 2 40.0 60 56.1

0.61QTx + other treatments 3 60.0 37 34.6
BMT 0 0.0 10 9.3
MDS=myelodysplastic syndrome; QTx=Chemotherapy; BMT=Bone Marrow transplant.
aExact Fisher Test Level of significance  p <  0.05.
bThe absolute and relative frequencies of this variable were calculated for 72 individuals. The 40 remaining subjects had no record of schooling.
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the author affirmed that the patients were in an advanced stage 
of the disease, with inadequate nutritional and oral hygiene 
status, whereas in the present study, the patients were on 
nutritional support therapy, antifungal prophylaxis with a 
systemic antifungal agent22, received oral hygiene instructions 
and underwent dental follow-up during antineoplastic therapy, 
therefore presenting adequate oral hygiene. 

In view of the findings, the authors perceived that the 
presence of the dental surgeon in the care of individuals with 
onco-hematologic neoplasms was related to a low frequency of 
fungal and viral infections, irrespective of the sociodemographic 
factors, disease and oncological treatment instituted. This 
guaranteed prevention, diagnosis and early treatment of 
infections and other complications secondary to the neoplasm 
and oncological treatment.
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