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Abstract
Background: Candidiasis is a common opportunistic infection that may interfere with oncologic patients’
prognosis, especially those with hematologic diseases. This study is the �rst to analyse the prevalence of
oral candidiasis in onco-hematological patients by physical and oral cytopathological exams.

Methods: This is a cross-sectional and observational study with a retrospective sample composed of
participants hospitalized in the hematology clinic, diagnosed with hematologic diseases. All patients
were submitted to an oral mucosal exam and scraps from oral mucosa were obtained.

Results: Of the 62 participants, 56.5% were male, 82.3% were white, with mean age of 57 years.
Lymphoma was the most common hematologic disease (24.2%). In total, 48.3% of the sample was
diagnosed with oral candidiasis. Of these participants with oral candidiasis, 13 (21.0%) had clinical
diagnosis, where erythematous subtype was present in all cases and pseudomembranous subtype in 12
individuals. Cytopathological analysis revealed more 17 (27.4%) cases, without oral lesion indicative of
candidiasis.

Conclusions: Oral candidiasis is common among patients with hematologic disease, and the
cytopathological exam proved to be a useful tool, con�rming clinical diagnosis of candidiasis and
identifying subclinical cases. These data are of great relevance considering the possible complications
that these patients may develop such as longer hospitalizations, worsening of the general condition due
to candidemia and even death.

Background
Hematologic diseases and their treatment may directly or indirectly compromise the oral tissues.1 Several
systemic diseases have oral manifestations, requiring a thorough clinical and laboratory exams for
establishing a de�nitive diagnosis.2 According to the literature, 40% of oncologic patients receiving
chemotherapy present oral complications arising from its toxicity, such as mucositis, infections, salivary
gland dysfunction, taste dysfunction, and pain.3,4

Candidiasis is an opportunistic yeast infection, and studies suggest that about 40–60% of the overall
population carry oral Candida species,5 among which Candida albicans is the most prevalent.6 This yeast
may cause mild, acute, or chronic alterations, super�cial or deep, and of variable clinical presentations.7

Candidiasis accounts for 80% of fungal infections in hospitalized patients.5,8 Although fungus may
comprise part of the human microbiota, certain local and systemic factors may promote their growth and
lead to diseases.9 These factors include the use of denture, inhaled or systemic corticosteroids,
xerostomia, endocrine diseases, human immunode�ciency virus (HIV), leukemia, malnutrition,
immunosuppression, radiotherapy, chemotherapy, and long-term use of antibiotics.9
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Oral candidiasis has a variety of clinical presentations and the diagnosis is often based only in the
clinical aspects.7 Although pseudomembranous oral candidiasis is readily recognized, the same does not
happen for other clinical forms, and it is necessary to perform additional methods to con�rm the
diagnosis.10 Oral cytopathology is a non-invasive, safe, inexpensive, easy to perform, and effective
method employed for diagnosing candidiasis.8,11−13 Nowadays, cytopathological technique is one of the
methods of choice for early diagnosis of candidiasis.11,12

Considering that oral candidiasis can be more prevalent in patients with hematologic diseases
aggravating their situation, early diagnosis is very important as well as improving its e�cacy by the
association between physical and cytological exams. The purpose of this study is to verify the prevalence
of oral candidiasis in patients with hematologic diseases through clinical and cytopathological exams.

Methods
This is a cross-sectional and observational study, approved by the Research Ethics Committee of Hospital
Universitário Antônio Pedro of the Universidade Federal Fluminense, Niterói-RJ, Brazil
(503177158.000.5243), and each subject signed an informed consent form.

The sample consisted of 62 participants hospitalized in the hematology clinic, diagnosed with
hematologic diseases (lymphoma, multiple myeloma, leukemia, myelodysplastic syndrome,
myeloproliferative syndrome, lymphoproliferative syndrome, hemolytic anemia or anemia, and idiopathic
thrombocytopenic purpura), and able to afford the oral mucosa examination. Research participants of
both sexes and over 18 years of age were recruited between 2014 and 2016.

Excluding criteria were: individuals with intellectual disability, pregnant and nursing women, and
individuals who did not agree with the oral exam or presented insu�cient data for analysis.

Information regarding demographic characteristics, habits, medical history, and relevant information
about the disease was collected. All patients were submitted to an oral mucosal exam and an oral
photographic documentation was obtained by using a Nikon D60 digital camera with a 70-300 mm F/4-
5.6 macro sigma lens and Fc100 circular macro �ash. Scraps from oral mucosa were obtained with a
sterile cytobrush (Kolplast®, Brazil).

The following collected protocol was used: In the absence of oral lesions, smears were collected from the
entire oral mucosa for the Papanicolaou staining and periodic acid-Schiff (PAS); In the presence of oral
lesion suggestive of candidiasis, a smear was collected from the lesion area for PAS and another smear
from the entire oral mucosa (except from the lesion area) for Papanicolaou staining and PAS. The
Papanicolaou staining and PAS technique was carried out and cytopathological analysis was performed
at the Pathology Service of the Antônio Pedro University Hospital (Universidade Federal Fluminense) by a
cytopathologist expert. The diagnosis of oral candidiasis was based on the presence of keratinized
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clustered cells, often overlapped, re�ecting marked parakeratosis, pseudo-hyphae and hyphae of Candida
sp14

Statistical Package for the Social Sciences software (SPSS - version 23.0) was used for statistical
analysis. The statistical description of the studied variables was performed by means of proportions
(when variables were categorical) and of means, standard deviations, median and minimum-maximum
values (when variables were numerical). Pearson's chi-square test and the intraclass correlation of Phi
were employed for statistical analysis for two independent samples with equal-variance or unequal-
variance. For correlation analysis, besides analysing each form of candidiasis (pseudomembranous,
erythematous, and angular cheilitis), we also grouped all forms and considered it as clinic candidiasis.
The level of statistical signi�cance used for all analyses was 5% (p <0.05).

Results
Of the 62 participants, men (56.5%) and white skin color (82.3%) were the most prevalent. The age ranged
from 20 to 85 years with a mean of 57 years (SD = 15 years). Lymphoma was the most frequent
hematologic disease accounting 24.2% of the cases (Table 1).
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Table 1
Demographic and clinical characteristics of 62 participants

with hematologic diseases
Data Participants

Gender

Women (%)

Men (%)

-

27 (43.5%)

35 (56.5%)

Skin color

White (%)

Non-white (%)

-

51 (82.3%)

11 (17.3%)

Age (mean ± SD, years) 57 ± 15

Hematologic Disease

Lymphoma (%)

Leukemia (%)

Multiple Myeloma (%)

Myelodysplastic Syndrome (%)

Myeloproliferative Syndrome (%)

Idiopathic Thrombocytopenic Purpura (%)

Hemolytic Anemia (%)

No conclusive diagnsostic (%)

-

15 (24.2%)

10 (16.1%)

10 (16.1%)

10 (16.1%)

4 (6.5%)

4 (6.5%)

4 (6.5%)

5 (8.1%)

Among these individuals, 30 (48.4%) had diagnosis of oral candidiasis. Of these participants, 13 (21.0%)
had clinical diagnosis, where erythematous subtype was present in all cases and pseudomembranous
subtype in 12 (92.3%) individuals. All of them were con�rmed by cytopathological analysis as
candidiasis (Figure 1).

Cytopathological analysis revealed more 17 (27.4%) cases, without oral lesion indicative of candidiasis
(Table 2 and Figure 2).
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Table 2
Prevalence distribution of candidiasis in 62 participants with hematologic
diseases, according to the clinical and/or cytopathological diagnosis of

candidiasis.
Oral Candidiasis N (%) Cytopathological Candidiasis

Clinical Candidiasis 13 (21.0%) 13 (43.3%)

Absence of clinical Candidiasis 49 (79.0%) 17 (56.7%)

Total 62 (100%) 30 (100%)

By analysing the correlation between cytopathologic diagnosis and oral alterations, we found candidiasis
cytopathologic diagnosis to be correlated with: erythematous candidiasis, pseudomembranous
candidiasis, clinical candidiasis (when pseudomembranous, erythematous, and angular cheilitis were
grouped), hyperplastic lesion, and coated tongue. Angular cheilitis and mucositis could not be analysed
because data were not su�cient (Table 3).
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Table 3
Results of the correlation analysis between candidiasis cytopathologic diagnosis and oral

alterations
Oral Alterations N % P 95% IC

Upper Limit Lower Limit

Lip dryness 34 54.8 .068 .101 .113

Lip ulceration 9 14.5 .329 .468 .487

Labial crust 4 6.5 .943 1.000 1.000

Angular cheilitis 6 9.7 ID ID ID

Fissured tongue 18 29.0 .457 .563 .583

Coated tongue ** 17 27.4 .012 .015 .020

Atrophic tongue 14 22.6 .090 .117 .130

Hyperpigmentation 13 21.0 .644 .740 .757

Clinical candidiasis ¥ ** 12 19.4 .000 0.000 .000

Pseudomembranous candidiasis** 9 14.5 .000 0.000 .000

Erythematous candidiasis** 8 12.9 .002 .001 .003

Denture stomatitis 5 8.0 .511 .701 .719

Varicosities 3 4.8 .283 .349 .367

Fordyce granules 1 1.61 .960 1.000 1.000

Mucositis 4 6.5 ID ID ID

Traumatic ulcer 4 6.5 .943 1.000 1.000

Hyperplastic lesion** 3 4.8 .032 .043 .051

Hematoma 1 1.61 .513 .599 .618

Morsicatio buccarum 13 21.0 .296 .477 .497

Petechiae or ecchymosis 2 3.2 .949 1.000 1.000

Mouth bleeding 13 21.0 .960 1.000 1.000

Thick saliva 26 41.9 .671 .722 .740

Oral dryness 27 43.5 .120 .170 .185

Periodontal disease 2 3.2 .168 .180 .195

(**) p<0,05; (¥) could not be analysed because data were not su�cient.
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Oral Alterations N % P 95% IC

Upper Limit Lower Limit

Herpes simplex 1 1.61 .960 1.000 1.000

Mandibular tori 1 1.61 .296 .477 .497

Exostosis 1 1.61 .296 .477 .497

(**) p<0,05; (¥) could not be analysed because data were not su�cient.

Discussion
Malignant neoplasms are one of the main causes of death and morbidity, representing a challenge for the
health system in the treatment of patients.15 According to data from the National Institute of Cancer
(INCA),16 about 680 thousand new cases of cancer were diagnosed in 2020. Hematologic malignancies
are among the ten most common types of neoplasms in Brazil, deserving attention due to its high
mortality rate (2-3%). In our study, most patients presented leukemia and lymphoma, corroborating results
reported in the literature, which state that leukemia and lymphoma are the most common onco-
hematological diseases.17

Smith et al.18 conducted a study with hematologic patients and found 68% of them to be men with mean
age of 70 years. However, Sabater Recolons et al.19 found a mild predominance in women (51%) with
mean age of 48 years. Schelenz et al.20 veri�ed a slight predominance among females (53%) with mean
age of 61 years (18 to 90 years). The literature shows a higher incidence in older individuals and a
predilection for men regarding to multiple myeloma, lymphomas, and leukemias.4 We found most of the
hematologic diseases to be lymphomas, leukemias, and multiple myeloma, which may explain the slight
predominance among males (56.5%) with mean age of 57 years.

According to the literature, most of oncologic patients receiving chemotherapy present oral complications
arising from its toxicity, such as opportunistic infection.21,22 Candidiasis is an opportunistic infection
caused by fungi of the genus Candida (Candida spp.) with several clinical manifestations. It is the most
common mycosis in the oral cavity, found as a commensal organism in over a half of the world
population.23,24 Yeasts of the genus Candida are the main cause of nosocomial infection, and represent a
challenge for the survival of patients with severe diseases.25Candida spp. is responsible for candidemia
– the fourth most common cause of nosocomial infections, – signi�cantly increasing morbidity and
mortality rates, and incurring high costs to health institutions.26–28

Patients with onco-hematologic diseases and bone marrow transplant have a worse prognosis when they
have candidiasis.18,20,29 Studies approaching oral candidiasis and hematologic patients, on whom
intervention is more di�cult, have some limitations. The different investigation methods employed for
candidiasis diagnosis make di�cult the results comparison. Ponces and Torres et al.30 studied leukemic
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children receiving chemotherapy and found 6% of them with oral candidiasis by clinical diagnosis.
Alberth et al.31 used culture for candidiasis diagnosis in children with hematologic diseases and found
84% of them to be positive for the disease.

The present study was the �rst to analyse the presence of oral candidiasis in onco-hematological
patients by cytopathology, and our �ndings show a high prevalence of oral candidiasis. Previously the
prevalence of Candida species had been shown using cultures from the oral cavity without evaluating the
presence of oral lesions. Positive culture in the absence of other signs and symptoms does not
necessarily imply the presence of the disease. Both physical exam and culture have limitations in the
diagnosis of candidiasis.23,25 Physical exam may not identify areas with small alterations suggestive of
candidiasis, or even misinterpret some erythematous alterations as candidiasis, such as in denture
stomatitis unrelated to candidiasis, and mucosa atrophy, which may be associated to anemia or
erythroplasia and consequently to oral squamous cell carcinoma. Oral cytopathology is a non-invasive,
fast and easy to perform technique that may be used to both con�rm the clinical diagnosis of candidiasis
and identify lesions that are not detected during inspection or do not have clinical manifestations.14 In
this study, oral candidiasis was detected in 30 (48.4%) patients, where cytopathology demonstrated
43.3% of positive clinical diagnosis of candidiasis. This result may be explained by the fact that the oral
manifestations of erythematous and pseudomembranous candidiasis in patients with onco-hematologic
diseases are more expressive features, which increase the accuracy of clinical diagnosis. Cytopathology
analysis also demonstrated false negative clinical diagnosis. In 56.7% (17 cases) candidiasis was only
identi�ed by cytopathology. It is important to mention that in all these cases the cytopathological aspects
correspond to the classical aspects, including the presence of hyphae of Candida associated with
in�ammatory changes, which differs from colonization of the mucosa.14 We considered these cases as
subclinical candidiasis – early candidiasis that may represent a risk for patients’ prognosis despite the
lack of clinical expression, considering the severity of the systemic disease. Thus, cytopathologic exam
was an e�cient diagnostic tool and well accepted by the participants. Besides con�rming the suspected
cases of candidiasis, this method also identi�ed the disease in cases which no signs of candidiasis were
identi�ed. Although health professionals may encounter some di�culties in exam methods for
hospitalized patients with systemic diseases, cytopathologic exam seems to be a reliable method, and we
recommend it as part of the protocol for those patients.

We found an association between the cytopathologic diagnosis of candidiasis and different patterns of
clinical candidiasis, which was already expected due to the diagnostic criteria. The clinical diagnosis of
coated tongue and the cytopathologic diagnosis of candidiasis were also correlated. Some authors
consider that coated tongue may be associated with candidiasis,32 which was veri�ed in our study. We
observed a correlation between hyperplastic lesions and cytopathologic diagnosis, which were
considered part of subclinical candidiasis without etiological association between Candida and
hyperplastic lesions. Reports on denture stomatitis are quite controversial: some authors consider it as a
form of candidiasis while others consider that lesions may be infected by Candida spp.14,32 In our study,
denture stomatitis was not correlated with the cytopathologic diagnosis of candidiasis. We believe



Page 10/14

denture stomatitis to be an in�ammatory response associated with poor hygiene, long-term prosthesis
use, and a hypersensitivity response to the polymer. Candidiasis may or not be present in those cases,
and the poor hygiene and prostheses roughness may contribute to microorganisms’ proliferation and
disease progression.

Conclusion
Oral candidiasis is common among onco-hematologic patients. Cytopathologic exam identi�ed more
cases of candidiasis than physical exam, and demonstrated to be a useful diagnostic tool, easy to
perform, painless, low-cost, and well accepted by patients. We found cytopathology to be important in the
diagnosis of candidiasis, con�rming clinical diagnosis and identifying subclinical cases.
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Figures

Figure 1
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Participant with clinical candidiasis and photomicrography of oral smear: A. Clinical pseudomembranous
candidiasis as white lesions on the tongue and buccal mucosa. B. Photomicrography of smears from the
lesion, showing the presence of hyphae (arrows), diagnosed as candidiasis (PAS - 40X).

Figure 2

Participant with normal oral mucosa and photomicrography of oral smear: A. Clinical alteration
suggestive of hyperpigmentation due to brown colour. B. Photomicrography of the smear from the oral
mucosa showing the presence of hyphae (arrow), diagnosed as candidiasis (PAPA/PAS - 40X).


