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Clinical assessment of oral mucositis and 
candidiasis compare to chemotherapic 
nadir in transplanted patients

Abstract: Oral mucositis is a chief complication in patients undergoing he-
matopoietic stem cell transplantation (HSCT). It is considered a toxic inflam-
matory reaction that interferes with the patient’s recuperation and quality 
of life. Oral candidiasis is a common fungal infection observed in dental 
practice, particularly in immunocompromised patients. The aim of this 
study was to evaluate the presence of oral mucositis and oral candidiasis in 
patients who underwent HSCT and their correlation with the chemothera-
peutic nadir (lowest possible outcome). We evaluated patients with different 
diagnoses who underwent HSCT at the Hospital Erasto Gaertner. No chemo-
therapeutic nadir curves could be associated with mucositis, and patients 
had different presentations of mucositis. No patient developed oral candi-
diasis during hospitalization. Together with cell counts, we collected demo-
graphic data including age, oral hygiene, habits harmful to health, and the 
use of oral prostheses. It was observed that patients who smoked cigarettes 
before hospitalization showed less mucositis, resulting in no feeding prob-
lems or other comorbid conditions due to the effect of mucositis. However, 
the nadir of the chemotherapy curve, in isolation, is not a predictive tool for 
the appearance (or no appearance) of oral mucositis.

Keywords: Candidiasis; Mucositis; Bone Marrow Transplantation; 
Oral Medicine; Hematopoietic Stem Cell Transplantation.

Introduction
Oral mucositis is characterized by a toxic inflammatory reaction that 

can occur on exposure to chemotherapeutic agents and/or ionizing radia-
tion. It is common during oncological therapy, and is the most common 
complication and cause of pain in the oral cavity in patients undergoing 
Hematopoietic Stem Cell Transplantation (HSCT), autologous or alloge-
neic, with a frequency of 75%–99%.1 This condition affects the mucosa of 
the gastrointestinal tract, which includes the oral cavity and oropharynx.

Oral candidosis is an opportunistic fungal infection mostly associated 
with local and systemic conditions such as immunosuppression. Lehner 
(1967) described different manifestations of oral candidiasis, based on 
clinical, bacteriological, histological, and therapeutic criteria as follows: 
pseudomembranous candidiasis, acute atrophic candidiasis, ulcerative stomatitis 
related to denture, angular cheilitis, chronic atrophic candidiasis, candidal leuko-
plakia, candidiasis associated with endocrine disorders, median rhomboid glos-
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sitis, and chronic diffuse candidiasis.2 This is the most 
accepted and most frequently used classification.

”Nadir” means the lowest point. Soon after che-
motherapy infusion, bone marrow cells stop divid-
ing, and the remaining cells are able to ensure blood 
stability for a few days. Between the 10 and 14 days 
after the start of chemotherapy, there is an intense 
decrease in cell count. This period is known as the 
chemotherapeutic nadir and represents the lowest 
point on the curve of blood cell counts. The term 
implies that cells will return to increase with time.3

Studies have shown that the occurrence of clinical 
mucositis occurs inversely to bone marrow function, 
being higher during the nadir of neutropenia and 
healing, culminating with the recovery of granulo-
cytes.3,4 The aim of the present study was to evalu-
ate the occurrence of mucositis and oral candidiasis 
in patients who underwent Hematopoietic Stem Cell 
transplantation in the Hospital Erasto Gaertner (HEG, 
Curitiba, Brazil), and to compare that occurrence 
with the chemotherapeutic nadir of these patients.

Methodology
For this study, we selected patients referred for 

HSCT as part of cancer treatment in 2012. The study was 
approved by the Committee on Ethics and Research at 
the Hospital Erasto Gaertner. All selected patients signed 
an informed consent to participate in the research. Data 
collected from their medical records included reported 
pain or complaints related to the oral cavity, and patient 
leukocyte and platelet levels during hospitalization.

Blood tests were performed according to medical 
criteria almost daily, with the phases of treatment 
taken into consideration.

Mucositis was evaluated according to the Oral Tox-
icity Scale of the World Health Organization (WHO),5 
which is based on objective (redness or erythema, ulcer 
development) and subjective signs (ability to swallow, 
sensitivity of the mucosa) and classifies mucosa into four 
grades: Grade 0, no change observed in oral cavity dur-
ing treatment; Grade I, presence of pain and erythema 
in mucosa, gums, tongue, or palate; Grade II, presence 
of erythema and ulcers, being able to perform normal 
feeding; Grade III, presence of ulcers, only “pasty” food 
supported; and Grade IV, presence of ulcers, erythema, 
and pain, rendering feeding impossible (Table 1).

Oral candidiasis assessment was based on the 
Lehner scale (Table 2)2 for cohort standardization. 
Oral condition was evaluated daily, with data col-
lected on the occurrence of mucositis and candidiasis.

Low-frequency laser applications were performed 
during hospitalization periods at least two times per 
week. Some patients presented severe mouth pain 
and feeding difficulties, and received extra low-fre-
quency laser applications. All patients were instructed 
to use chlorhexidine 0.12% mouthwash, twice a day, 
to reduce and control oral biofilm and support oral 
hygiene during hospitalization.

Patients were classified into groups in accordance 
with study variables, such as tobacco use, diagnosis, type 
of transplant, oral hygiene, and use of oral prostheses. 
Those who had the same diagnosis underwent the same 
chemotherapy regimen, particularly if they had under-
gone the same type of transplant and were in the same 
variable-based group. In this way, the study was based 
on comparative data generated by the study population, 
with a series of inferences as discussed below.

Results
Thirty-one patients were prospectively selected 

from the Department of Hematopoietic Stem Cell 

Table 1. World Health Organization Oral Mucositis Classification

Mucositis - Oral Toxicity Scale (WHO)
Grade 0 No alterations
Grade I Pain and erythema
Grade II Erythema and ulcers
Grade III Ulcers (liquid diet only)
Grade IV Unable to feed

Table 2. Lehner Oral Candidiasis Classification

Lehner Rating
Acute forms Pseudomembranous candidiasis

Acute atrophic candidiasis
Chronic forms Atrophic 1. ulcerative stomatitis related to denture

2. angular cheilitis
Hyperplasic 1. chronic atrophic candidiasis

2. candida leukoplakia
3. candidiasis associated with 
endocrine disorders
4. median rhomboid glossitis
5. chronic diffuse candidiasis.

2 Braz Oral Res., (São Paulo) 2014;28(1):1-7
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Transplantation (HSCT), Hospital Erasto Gaertner, 
between January and December of 2012. Among the 
selected patients, 15 were male and 16 female, with 
an average age of 43.8 years (range, 19–66 years). 
The most frequent diagnosis was lymphoma (64%), 
followed by multiple myeloma (19%) and leukemia 
(12%). One patient had metastatic embryonic carci-
noma. During hospitalization, one patient died from 
the disease. In total, 28 patients underwent autolo-
gous transplant and three received allogeneic ther-
apy (Table 3).

No patient developed candidiasis during hospi-
talization. Four patients (12%) presented no mucosi-
tis, 15 (48%) presented Grade I, five (16%) presented 
Grade II, five (19%) presented Grade III, and only one 
patient presented Grade IV.

Patients with lymphoma (50%), multiple myeloma 
(19%), and leukemia (13%) presented mucositis Grades 
I, II, and III. Grade IV occurred in a patient with non-
Hodgkin’s lymphoma. From the 20 patients diagnosed 
with lymphoma, 50% had Hodgkin’s and 50% had 
non-Hodgkin’s lymphoma.

The evaluation of the chemotherapeutic nadir 
takes into consideration the levels of leukocytes and 
platelets. Most patients showed a decrease in the num-
ber of leukocytes between days D + 2 and D + 8. The 
platelet nadirs were similar and started mostly on 
day D + 2; most patients left the hospital with platelet 
counts under 150,000 mm³. The platelet nadir curve 
showed instability due to platelet transfusion per-
formed in patients with severe thrombocytopenia.

Oral biofilm assessment evaluated only its pres-
ence or absence. Of the 31 patients evaluated, 16 had 
visible biofilm on daily assessment, and 15 showed 
no visible biofilm. Dentures were not worn by 61% 
of patients, 26% were wearing at least one fixed den-
ture, 10% used at least one removable partial denture, 
and 3% had implant-supported dentures. No associa-
tion was found between the use of different types of 
dental prostheses and the occurrence of mucositis.

Patients who underwent autologous transplant 
showed various grades of mucositis, and those who 
underwent allogeneic therapy presented Grades I 
and III. No correlation was found between the type 
of transplant and the occurrence of mucositis.

Smokers constituted 29% of patients, but all of 
them quit smoking by the time of hospitalization. 
Patients who reported the highest tobacco consump-
tion developed mucositis Grades 0 and I. Patients who 
reported low tobacco consumption presented muco-
sitis Grade II. in the worst case scenario.

We observed that patients who developed muco-
sitis Grade I rapidly evolved to mucositis Grade II 
and had a worse prognosis for oral mucosal heal-
ing compared with patients who presented Grade 
II mucositis over a longer period of time.

Discussion
According to Suresh et al., 3 leukocyte levels below 

3,000/μL increase the risk of oral mucositis occur-
rence, which is further increased in combination 
with factors such as poor oral hygiene and alcohol 
and tobacco consumption. In the present study, we 
did not observe a pattern of mucositis occurrence 
in patients undergoing HSCT because the degree 
of mucositis severity was not associated with the 
counting of leukocytes.

Some authors claim that young patients are more 
prone to severe mucositis,6 while others have reported 
that elderly patients are at greater risk of a high degree 
of mucositis.7 In this study, it was not possible to dif-
ferentiate the degrees of mucositis among ages, and 
patients under 35 years of age (29%) showed mucositis 
at Grades I, II, and III. One should take into account 
that pediatric treatment is not performed at the HSCT 
Department of the Hospital Erasto Gaertner; thus, the 
cohort of pediatric patients is reduced.

While several authors have suggested that satis-
factory oral hygiene can prevent and treat oral muco-
sitis in oncologic patients,8,9,10 this study did not find 
a relationship between the presence of biofilm and 
the occurrence of mucositis.

Chlorhexidine gluconate 0.12% is an antimicrobial 
agent widely used for oral hygiene. Some studies have 
proposed that the use of chlorhexidine mouthwash could 
decrease the severity of clinical symptoms of mucosi-
tis.11,12 The Multinational Association for Supportive 
Care in Cancer (MASCC) reported that chlorhexidine 
had no preventive effect on mucositis associated with 
irradiated head and neck cancer, while results with other 
types of treatment were not in agreement.11 Nonethe-

3Braz Oral Res., (São Paulo) 2014;28(1):1-7
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less, chlorhexidine mouthwash can be used for biofilm 
control, gingivitis, and other periodontal problems.11 
Our department recommends chlorhexidine mouth-
wash as part of a protocol to improve oral hygiene.

The indirect effect of chemotherapeutic drugs 
occurs when bone marrow function is suppressed 
during the nadir of treatment, with a concomitant 
decrease in platelet and leukocyte levels. In addition, 
immunosuppression induced by treatment leads to 
increased susceptibility to infection and stomatotoxic-
ity.13 Patients with Hodgkin’s lymphoma received med-
ication with high inflammatory potential (etoposide), 
and patients with non-Hodgkin’s lymphoma received 
two drugs with high potential to cause mucositis, i.e., 
etoposide and cytarabine. The other patients did not 
receive medications with a high potential for muco-
sal inflammation. No difference in the incidence of 
mucositis was observed among HSCT protocols, even 
with the use of high mucosal toxicity drugs (Chart). 
Rapid mucositis progression was considered a poor 
prognostic factor during hospitalization. Mucosal 
cells have a 3- to 5-day half-life, resulting in epithelial 
renewal every seven to 14 days.14 The cytotoxic effects 
of chemotherapy interfere with cell proliferation and 
renewal and increase regeneration time, favoring the 
progression of mucositis. Patients who showed no 
mucositis had a different clinical history, with no cor-
relation with nadir curves.

Several treatments for oral mucositis are proposed 
in HSCT centers and are described in the literature, 
but some are controversial and need further studies 
to prove their efficacy.15

Low-frequency laser therapy (LFLT) is a treat-
ment used to decrease the severity of mucositis, 

reduce the size of the affected area, delay the occur-
rence of ulcers, and improve healing.16 Because our 
department started a protocol for the use of LFLT 
in all HSCT patients, we observed an important 
improvement in the patients’ quality of life and a 
decrease in oral sensitivity, which is similar to that 
reported in the literature.8,14,15,16 In contrast to other 
reported results6,15 (15% of patients developed muco-
sitis Grade IV), only three patients in our cohort pre-
sented severe mucositis.

Twelve patients used rehabilitative dental pros-
theses, and no differences in the degree of muco-
sitis were observed in comparison with those who 
did not use prostheses. Removable dentures with 
good and satisfactory hygiene have been discussed 
in the literature as a preventive factor for oral muco-
sitis; however, sometimes the use of such prosthe-
ses is discontinued.2,14 In this study, the decision to 
use oral prostheses during hospitalization was left 
to the patient; however, most of them reported diffi-
culties and discomfort in the use of such prostheses.

Smokers were less likely to develop mucositis com-
pared with nonsmokers. It was observed that high 
tobacco consumption was related to mild mucositis 
lesions, probably because of tobacco smoke-induced 
hyperkeratinization, which may have a protective 
effect on the mucosa14,17,18 (Table 4).

In addition, fungal infections are frequent in HSCT 
patients.19 As part of hospital protocol, all patients 
were prescribed antifungal prophylaxis during treat-
ment; therefore, no clinical signs of oral candidiasis 
were observed, and comparison with chemotherapeu-
tic nadir curves was not possible. Viral prophylaxis 
was performed for all patients during all treatments.

Chart. Chemotherapeutics with high potential to cause stomatitis18

Antimetabolites Drugs that Interact with DNA Drugs that Interact with Tubulin Drugs used in the BMT EGH
Cytarabine
5-Fluorouracil
Floxuridine
Hydroxyurea
6-Mercaptopurine
Methotrexate
6-Thioguanine

Actinomycin D
Amsacrine

Procarbazine Hydrochloride
Daunomycin
Doxorubicin
Etoposide
Idarubicin

Mitomycin C
Mitoxantrone
Mithramycin

Bleomycin sulfate

Docetaxel
Paclitaxel

Vinblastine sulfate
Vincristine sulfate

Busulfan
Carmustine
Carboplatin

Cyclophosphamide
Cytarabine
Etoposide
Filgrastim

Fludarabine
Melphalan

Mesna

5Braz Oral Res., (São Paulo) 2014;28(1):1-7
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Some authors have suggested that there is a slight 
increase in the incidence and severity of oral mucosi-
tis in patients undergoing allogeneic compared with 
autologous transplants.20 This may be due to medica-
tions that can induce mucositis. Our cohort had only 
three patients who underwent allogeneic transplant; 
therefore, we could not assess the difference between 
the two groups. However, several variables must be 
considered relative to HSCT for the occurrence of 
mucositis, and the type of transplant is only one of 
them. The present study had a fairly heterogeneous 
sample of patients with different ages, different diag-
noses, risk factors, and other complex systemic condi-
tions that directly affect the oral cavity.

Conclusion
Oral mucositis is an important complication in 

cancer treatment involving HSCT. The prognosis for 
and treatment of this condition are uncertain and 
unpredictable. Methods of prevention must be eluci-
dated. Our study found no relationship between the 
chemotherapeutic nadir curve and the occurrence of 
mucositis and the appearance of candidiasis. Thus, 
hematologic alterations that occur during chemo-
therapy do not appear to predispose oral mucositis 
or oral candidiasis. Furthermore, the use of LFLT can 
be an important technique in combatting mucositis, 
thereby decreasing the severity of this complication 
during the treatment process.
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Table 4. Former smokers and the presence of oral mucositis

Sex/Age Mucositis Disease Cigarette Use Tobacco Intake
M / 53 years Grade 0 NH lymphoma 20 years, 20 cig/day High
M / 57 years Grade I Multiple Myeloma 22 years, 25 cig/day High
F / 36 years Grade I H lymphoma 20 years, 20 cig/day High
F / 52 years Grade I Leukemia 15 years, 15 cig/day High
M / 54 years Grade I Multiple Myeloma 20 years, 60 cig/day High
M / 53 years Grade I NH lymphoma 24 years, 20 cig/day High
M / 46 years Grade I Leukemia 20 years, 20 cig/day High
F / 23 years Grade II H lymphoma 3 years, 3 cig/week Low
M / 26 years Grade II Embryonic Carcinoma 1 year, 20 cig/day Low
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