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Abstract

Purpose Oral alterations are frequently observed in patients undergoing palliative care and are linked to the direct or indirect
effects of the primary medical condition, comorbidities and medical management, leading to oral pain, impacting oral intake,
and affecting quality of life. This systematic review aims to assess the prevalence of oral disease in palliative care patients.
Methods The protocol was registered at the PROSPERO database, and a systematic review of the literature was performed
based on the PRISMA statement. A thorough evaluation of studies from five databases and gray literature was conducted.
The risk of bias in each study was assessed using the Joanna Briggs Institute checklist for cross-sectional and case-control
studies. A quantitative analysis was conducted on five studies using meta-analysis, and the degree of certainty in the evidence
was determined using the GRADE tool.

Results The sample consisted of 2,502 patients, with a slight male predominance (50.43%). The average age was 66.92 years.
The prevalence of oral diseases among palliative care patients was as follows: caries 32% (95% CI, 0.11-0.56; I>=93%), and
oral candidiasis 17% (95% CIL,0.11-0.25; I?=74%). Gingivitis and stomatitis were also reported, but with less frequency.
Conclusion Dental intervention should take place as early as possible, ideally from the time of the patient's initial admission
to palliative care, with regular monitoring of oral health. This approach can enhance the patient's comfort and quality of life
and help prevent more severe complications in the future.
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Introduction to promote early diagnosis and treatment of suffering from a

biological, psychological, and spiritual perspective, avoiding

Palliative care is defined by the World Health Organiza-
tion as care that enhances the quality of life for patients
(adults and children) and their families who deal with issues
related to life-threatening diseases [1]. Palliative care aims
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and alleviating pain [1, 2]. The involvement of a multidis-
ciplinary team is essential to providing prevention and ade-
quate treatment of the symptoms presented by patients with
a life-threatening illness. The purpose of palliative care is to
improve the quality of life of the patient and their caregivers
and significant others, including family [2, 3]. Patients with
serious medical conditions, such as advanced organ failure
(e.g., cardiomyopathy and chronic obstructive pulmonary
disease (COPD)), neurological or other health conditions,
and terminal cancer, are among the patients need of this
type of care [4, 5].

Oral alterations are frequently observed in patients under-
going palliative care, and they are associated with the direct
or indirect effects of the primary medical condition [5, 6].
Many therapies are utilized to treat the primary diseases that
lead these patients to palliative care, and these oral altera-
tions can be, direct or indirect, related to these therapies
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[6-8]. For example, some patients are treated with chemo-
therapy and/or radiotherapy for their primary neoplastic
disease. Additionally, the management of patients who are
on palliative care due to other diseases, such as is based
on medications, such as opioids or antibiotics [6—8]. These
therapies used for the primary disease can lead to the onset
of a plethora of oral conditions, such as xerostomia, oral can-
didiasis, caries, mucositis, stomatitis, ulceration, impaired
chewing function, taste disturbances, sore and dry lips, oral
pain, and dysgeusia [9, 10]. Importantly, these conditions
can affect the overall quality of life for these individuals,
which may result in multidimensional (biological, psycho-
logical, and spiritual) suffering [9, 10].

Disease can be defined as a state of maladaptation to the
physical, psychological, or social environment in which the
individual feels unwell (has symptoms) and/or has objec-
tively evident organic changes (clinical signs) [11]. How-
ever, the definition of disease can vary [12, 13]. Oral mani-
festations are symptoms or conditions in the oral cavity that
can arise due to disease affecting other organs [14, 15]. Few
studies in the literature have mapped the epidemiological
profile and prevalence of these oral alterations in palliative
care patients. Although there is a systematic review [16]
that synthesizes the evidence on oral conditions in pallia-
tive care patients, this systematic review with meta-analysis
aims to assess the prevalence of oral disease in palliative
care patients.

Methods
Eligibility criteria

The PECOS acronym (Population, Exposure, Comparison,
Outcomes, Studies), in accordance with Preferred Report-
ing Items for Systematic Reviews and Meta Analyses
(PRISMA) recommendations [17] (Supplemental Table 1),
was employed to formulate a focused research question and
establish the inclusion criteria for this study, wherein: (P)
patients under palliative care; (E) palliative care; (C) not
applicable; (O) prevalence of oral diseases in a patient under-
going palliative care; (S) case—control, cross-sectional and
cohort. Studies that did not align with the PECOS approach
were excluded from the review. The following studies were
excluded: (i) did not describe oral diseases in palliative care
patients; (ii) reviews; (iii) clinical trials; (iv) case reports;
(v) protocols; (vi) brief communications; (vii) personal opin-
ions; (viii) letters; (ix) conference abstracts; (x) laboratory
research; (xi) full texts were not available even after con-
tacting the corresponding author, and (xii) published in a
language other than English, Spanish or Portuguese.
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Information sources and search strategy

The date of the electronic search was February 9, 2023,
and updated on January 19, 2024. Five electronic data-
bases were used in the search strategy: PubMed (via MED-
LINE), Scopus, LILACS, Web of Science, and Embase.
Additionally, ProQuest Dissertation & Theses Global and
Google Scholar were reviewed as gray literature (Supple-
mental Table 2). To avoid overlooking studies during the
initial search, an additional query was conducted on the
list of references.

Selection process

Reference management software (Rayyan QCRIR) [18]
was used to eliminate any duplicate articles after database
scanning. The selection process consisted of two phases.
During the initial phase, two reviewers (M.S. and E.S.S)
independently evaluated the titles and abstracts of all arti-
cles identified from databases using Rayyan software. Dur-
ing the second phase, the authors read the full text of the
articles and excluded those that did not meet the inclusion
criteria. Exclusion reasons were recorded and can be found
in Supplemental Table 3.

Data collection process and data items

The two independent authors (M.S. and E.S.S) collected
the data. Authors, publication year, country, study type,
total number of patients, underlying disease, proportion
of women, mean age, age range, oral diseases, and con-
clusions were among the data extracted from the included
studies. In case of disagreement, a third author was con-
sulted, and all disagreements were resolved by consensus.

Study risk of bias assessment

The methodological quality and risk of bias of the included
research were assessed using two critical appraisal check-
lists from the Joanna Briggs Institute. These checklists
corresponded to analytical cross-sectional studies and
case—control studies [19]. Two independent authors (MS
and ESS) completed this analysis. If there was any dispute,
the third author (ARSS) was consulted. The risk of bias
was determined based on the number of 'yes' responses to
each question. Studies with more than 70% 'yes' were clas-
sified as having a low risk of bias. Studies with 50%-69%
'yes' were considered to have a moderate risk of bias, while
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those with less than 49% 'yes' were classified as having a
high risk of bias.

Effect measures

The primary objective was to evaluate the prevalence of oral
diseases among cancer patients under palliative care. Fur-
thermore, an analysis of the demographic profile and clinical
characteristics of these individuals was completed.

Synthesis methods

The data reported in the included studies on the outcomes
assessed were grouped and compared for qualitative syn-
thesis. The meta-analyses of proportions were performed
using the MetaXL 5.3 (EpiGear International, Queensland,
Australia) add-in for Microsoft Excel software. The random
effects model was employed due to anticipated heterogeneity
). Heterogeneity is considered high when (>50%) and low
when (<50%) [20].

Certainty assessment
The quality of evidence was assessed using GRADE (Grad-

ing of Recommendation, Assessment, Development, and
Evaluation). All studies included in the meta-analysis were

evaluated based on study design, risk of bias, inconsistency,
indirectness, imprecision, and other considerations. The evi-
dence was characterized as moderate or very low [21].

Results
Study selection

The literature search initially identified 1,098 records in the
five databases. After removing duplicates, 974 records were
screened for title and abstract, and 91 studies were selected
for full-text reading. In the other sources, 107 studies were
identified and 17 were evaluated for full-text reading.
Thirteen studies were selected for qualitative and quan-
titative synthesis after applying the inclusion and exclusion
criteria. Figure 1 illustrates the study selection process.

Study characteristics

The studies covered four continents: North America [5, 22,
23] (n=3), South America [24] (n=1), Europe [25-30]
(n=6), and Asia [31-33] (n=3) (Fig. 2). The data collec-
tion period for the studies was from 1989 to 2022. They were
characterized as retrospective studies [24, 31, 33] (n=3) and
prospective studies [5, 22, 23, 25-30, 32] (n=10), being
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]
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Fig. 1 Flow Diagram showing references and selection criteria, based on PRISMA
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Fig.2 The global distribution of studies included in the systematic review

case—control [31, 32] (n=2) and cross-sectional design [5,
22-30, 32] (n=11). The clinical and epidemiological char-
acteristics of the included studies are described in Table 1.

Risk of bias in studies

Most studies had a low risk of bias. Among the eleven cross-
sectional studies, two had a moderate risk of bias [26, 29]
and nine had a low risk of bias [5, 22-25, 27, 28, 30, 32]
(Supplemental Figure S1A). One case—control study had a
low risk of bias [31], while the other had a moderate risk of
bias [33] (Supplemental Figure S1B). Supplemental Table 4
provides a complete assessment of the risk of bias.

Results of individual studies

Cancer was the disease most often described as a factor
inducing the palliative state. The six most frequent cancer
were lung [22, 23, 26-29, 31, 33] with 428 patients, breast
with 179 patients [22, 24-28, 31, 33], gastrointestinal with
766 patients [22, 24-29, 33], prostate [24, 28, 29, 33] with
42 patients, head and neck [24, 25, 27, 29, 31] with 69
patients, and hematological [25, 28, 33] with 88 patients.
Non-cancer was reported in 12 patients with organ failure
(e.g., cardiomyopathic) [5], 8 patients with neurological or
other health conditions [5], 16 patients with COPD [26], 9
patients with end stage organ failure [30]. One study used
the term without specifying what type of cancer it is [5],
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eight studies [5, 22, 24, 26-28, 31, 33] described “other”
in 193 patients without specifying what type of cancer it is.
Only one study [24] reported “not informed” for 1 patient.

Results of syntheses

The total sample size for this systematic review comprised
2,502 patients, with a range from 49 [5] to 669 [28]. Nota-
bly, there was a minor preference for males, constituting
1,262 of the sample, while the age range spanned from 21
to 112 years, with a mean age of 66.92 years.

The oral diseases reported in this review were oral candid-
iasis, which was reported in four studies [24, 29, 31, 33] with
99 patients. Three studies [5, 29, 33] reported the presence
of caries in 78 patients. One study [29] reported gingivitis
in 11 patients. Only one study [22] described "oral diseases"
in 10 patients without specifying the disease. Nakajima [31]
described the presence of stomatitis in his study with a total
of 38 patients. The prevalence of each disease was individu-
ally analyzed. A meta-analysis of three studies [5, 29, 33]
revealed that caries showed a prevalence of 32% in three
studies [5, 29, 33] (95% CI, 0.11, 0.56; 1>=93%), and oral
candidiasis had a prevalence of 17% in four studies [24, 29,
31,331 (95% CI, 0.11, 0.25; I>=74%) (Fig. 3).

The oral manifestations reported in the reviewed stud-
ies encompass a range of oral conditions and orofacial
symptoms. Xerostomia, or dry mouth, was documented
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Table 1 Clinical and demographic characteristics of the study samples included in the Systematic Review

Authors year Sample (n) Age range Mean age Sex Pre-existing Oral manifesta-
country (years) disease tions
Female (%) Male(%)
Amran et al. 73 29-91 62 47 (64.4%) 26 (35.6%) NI 15 (20.5%) Dental
2022 pain
Brunei Darus- 26 (35.6%) Gums
salam (swollen, bleed-
ing, white/red
patches,
ulcers, redness
under dentures)
47 (64.4%) Lip
(dry, red, swol-
len, ulcerated
cracked,
or ulcerated at
corners)
41 (56.2%) Teeth
(caries, fracture,
broken root
stumps)
37 (50.7%)
Tongue (Red
and/or white
patch, fissured/
cracked, coated)
Burge 1993 52 NI 64.4 26 (50%) 26 (50%) 4 (8%) Breast 10 (19%) Oral
Canada cancer disease
2 (4%) Central
nervous system
cancer
14 (27%) Gastroin-
testinal cancer
10 (19%) Genitou-
rinary cancer
11 (21%) Lung
cancer
11 (21%) Other
cancer
Chen et al. 2021 49* 32-93 58.3 28 (57.14%) NI 12(25%) Organ 5 (12.5%) Bleed-
United States failure (e.g., car- ing gums
diomyopathy) 16 (51.6%)
33 (67.50%) Ter- Decayed/broken
minal cancer tooth

8(17.50%) neuro-
logical or other
health conditions

1 (2.5%) Tooth-
ache

41 (83.67%)
Xerostomia

12 (26.5%) Oral
pain

13 (32.50%)
Oral soft tissue
pathology

1 (3.5%) Peri-
odontal abscess

4 (10%) Swollen
gums

15 (31.2%) Dif-
ficulty tasting
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Table 1 (continued)

Authors year Sample (1) Age range Mean age Sex Pre-existing Oral manifesta-
country (years) disease tions
Female (%) Male(%)
Davies et al. 250 36-91 68 146 (58.5%) 104 (41.5%) 36 (14%) Breast 41 (16.5%) Bad
2021 cancer breath
England 80 (32%) Gastroin- 19 (7.5%) Bleed-
testinal cancer ing from mouth
24 (9.5%) Gyneco- 24 (9.5%) Burn-
logical cancer ing sensation in
14 (5.5%) Head & mouth
Neck cancer 85 (34%) Crack-
12 (5%) Hemato- ing lips
logical cancer 56 (22.5%) Crack-
46 (18.5%) Lung ing of corner of
cancer mouth
2 (1%) Neurologi- 117 (47%) Coat-
cal cancer ing tongue
2 (1%) Skin cancer 25 (10%) Tooth-
4 (1.5%) Unknown  ache/pain in
primary cancer teeth
30 (12%) Urologi- 209 (83.5%) Dry
cal cancer mouth
96 (38.5%) Lip
discomfort
76 (30.5%) Mouth
discomfort/pain
52 (21%) Sensi-
tivity of teeth
139 (55.5%) Taste
disturbance
42 (17%) Ulcers
in mouth
Fleming et al. 135 NI 71 82 (60.7%) 53 (39.3%) 12 (8.9%) Breast 112 (83%) Dry
2019 cancer Mouth
England 10 (7.4%) Colorec- 80 (59.7%) Taste
tal cancer interference
25 (18.5%) Lung
cancer

31 (23%) Non-
malignancy (e.g.,
COPD)

57 (42.2%) Other
malignancy
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Table 1 (continued)

Authors year Sample (1) Age range Mean age Sex Pre-existing Oral manifesta-
country (years) disease tions
Female (%) Male(%)
Fischer et al. 104 29-112 70.5 61 (59%) 42 (40%) NI 96 (92%) Dry lips
2013 75 21-94 74 39 (52%) 36 (48%) 66 (88%) Cancer 94 (91%) Dry
United States 9 (12%) Non- mouth
Magnani et al. cancer (end stage 50 (52%) Intraoral
2019 organ failure) pain
France 74 (71%) Taste
change
56 (74.9%) Dry
mouth
44 (58.7%) Lip
alterations
37 (49.3%) Dys-
geusia
42 (56%) Teeth
problems
(plaque or
debris in local-
ized areas)
53 (70.7%)
Tongue prob-
lems
Maltoni et al. 530 30-92 67 227 (42.8%) 303 (57.2%) 53 (10.0%) Breast 154 (29.1%) Dry
1995 cancer mouth
Italy 86 (16.2%) Colo-
rectal cancer
30 (5.7%) Head

and neck cancer

103 (19.4%) Lung
cancer

47 (8.9%) Male
urogenital cancer

71 (13.4%) Pan-
creas, liver, gall
bladder cancer

55 (10.4%) Stom-
ach cancer

23 (4.3%)
Unknown pri-
mary site cancer

33 (6.2%) Others
cancer
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Table 1 (continued)

Authors year Sample (1) Age range Mean age Sex Pre-existing Oral manifesta-
country (years) disease tions
Female (%) Male(%)
Matsuo et al. 105 NI 73 49 (46.6%) 56 (53.4%) 5 (4.76%) Breast Group short
2015 cancer (DTD)
Japan 5 (4.76%) Cranio 17 (34.7%) Bleed-
facial cancer ing spots
15 (14.29%) Colon 5 (10.2%) Can-
cancer didiasis
8 (7.62%) Gyneco- 8 (16.3%) Dental
logical cancer caries
10 (9.52%) Lung 38 (77.6%) Dry
cancer mouth
9(8.57%) Lym- 25 (51.0%) Gin-
phoma/Leukemia  gival inflamma-
cancer tion
20 (19.05%) 13 (26.5%)
Pancreas/biliary Tongue coating
cancer 33 (67.3%)
3 (2.86%) Prostate Tongue inflam-
cancer mation
6 (5.71%) Renal/  Group long
Urinary tract (DTD)
cancer 8 (14.3%) Bleed-
1 (0.95%) Other ing spots
cancer 6 (10.7%) Can-
didiasis
6 (10.7%) Dental
caries
30 (53.6%) Dry
mouth
23 (41.1%) Gin-
gival inflamma-
tion
21 (37.5%)
Tongue coating
26 (46.4%)
Tongue inflam-
mation
Mercadante 669 NI 72.1 327 (48.8%) 342 (51.2%) 54 (8.4%) Breast 270 (40.4%) Dry
et al. 2015 cancer mouth
Italy 243 (38%) Gastro- 149 (22.3%)
intestinal cancer Mucositis

41 (6.4%) Gyneco-
logical cancer

20 (3.1%) Head-
neck cancer

67 (10.5%) Hema-
tological cancer

134 (21%) Lung
cancer

20 (3.1%) Prostate
cancer

35 (5.5%) Urologi-
cal cancer

55 (8.4%) Other
cancer
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Table 1 (continued)

Authors year Sample (1) Age range Mean age Sex Pre-existing Oral manifesta-
country (years) disease tions
Female (%) Male(%)
Nakajima 2016  Group A: 115 Group A: 42-83 Group A: 62.4  Group A: 52 Group A: 63  Group A 43 (15.8%) Oral
Japan Group B 158  Group B: 48-89 Group B: 66.2 (45.2%) (54.8%) 7 (6%) Breast candidiasis
Group B: 77 Grupo B: 88 cancer 172 (63%) Dry
(48.7%) (51.3%) 10 (8.69%) Colon/ mouth

rectum cancer

5 (4.34%) Head
and neck cancer

13 (11.30%)
Kidney/bladder
cancer

18 (15.65%) Liver/
bile duct/pan-
creas cancer

38 (33%) Lung
cancer

7 (6%) Stomach
cancer

10 (8.69%) Uterus/
ovary cancer

7 (6%) Other
cancer

Group B

3 (1.9%) Breast
cancer

15 (9.49%) Colon/
rectum cancer

3 (1.89%) Esopha-
gus cancer

8 (5%) Head and
neck cancer

8 (5.06%) Kidney/
bladder cancer

30 (19%) Liver/bile

duct/pancreas
cancer

48 (30.38%) Lung
cancer

15 (9.49%) Stom-
ach cancer

12 (7.59%) Uterus/
ovary cancer

16 (10.12%) Other
cancer

38 (13.9%) Sto-

matitis

@ Springer



607 Page 100f 15

Supportive Care in Cancer (2024) 32:607

Table 1 (continued)

Authors year Sample (1) Age range Mean age Sex Pre-existing Oral manifesta-
country (years) disease tions
Female (%) Male(%)
Orcina et al. 61 27-89 64 27 (44.3%) 34 (55.7%) 5 (8.2%) Breast 11 (18%) Candidi-
2021 cancer asis
Brazil 22 (36.1%) Diges- 8 (13.1%)
tive System Mucositis
cancer 6 (9.8%) Dys-
3 (4.9%) Endocrine  geusia
System cancer
6 (9.8%) Female
reproductive
system cancer
7 (11.5%) Head
and neck cancer
5 (8.2%) Prostate
cancer
7 (11.5%) Res-
piratory System
cancer
5 (8.2%) Others
cancer
1 (1.6%) No infor-
mation
Wilberg et al. 126 36-90 64 53 (54%) 46 (46%) 26 (21%) Gastroin- 34 (34%) Candida
2012 testinal cancer infection
Norway 24 (19%) Lung 48 (51%) Caries
cancer 77 (78%) Xeros-
14 (11%) Prostate tomia
cancer 11 (11%) Gingi-
vitis
84 (67%) Mouth
pain
65 (68%) Taste
alterations

Abbreviations: NI: Not information; group A: good oral intake; group B: poor oral intake; DTD: days to death; group short (DTD): <28 days;

group long (DTD): >28 days

*The sample size varied because some participants did not complete the oral examination due to limited time, exhaustion, or terminal illness;

therefore, the absolute and relative frequencies reported may vary

in ten studies, involving a total of 1,253 patients [5, 23,
25-31, 33]. Mucositis was observed in two studies [24,
28], affecting 157 patients. Dental pain/toothache pain/
pain in teeth was reported in three studies [5, 25, 32]
among 41 patients. Taste changes/dysgeusia were noted
in seven studies [5, 23-26, 29, 30], involving 416 patients.
Oral pain [5], mouth pain [29], intraoral pain [23], mouth
discomfort/pain [25] without a precisely specified origin,
was described in four studies [5, 23, 25, 29] with 222
patients. Periodontal abscess was mentioned in one study
[5], affecting a single patient. A burning sensation in the
mouth was reported in one study [25] with 24 patients,
and tooth sensitivity was noted in 52 patients. Gingival
inflammation was identified in one study [33] involving
48 patients. One study described teeth (caries, fracture,
broken root stumps) in 41 patients [32] and one study teeth
problems (plaque or debris) in 42 patients [30].
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Lesions on the lips, characterized as dry, red, swollen,
ulcerated, cracked, or fissured, were detailed in four stud-
ies [23, 25, 30, 32], involving 424 patients. Lesions on the
tongue, including coated, red and/or white patches, loss of
papillae with a shiny appearance, ulcerated, sloughing, or
inflamed, were described in four studies [25, 30, 32, 33],
affecting 300 patients. Gingival lesions, such as swelling,
bleeding, white/red patches, ulcers, and redness under den-
tures, were reported in three studies [5, 32, 33] with 35
patients. Additionally, one study [25] noted the presence
of oral ulcers in 42 patients, bleeding from mouth in 19
patients, bad breath in 41 patients, and bleeding spots in
25 patients (Table 2).
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Fig.3 Forest Plot. (A) Preva- ( A)
lence of caries; (B) Prevalence Study
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Table 2 Distribution of oral

S L Oral alterations
alterations in palliative care

Patients (1)

patients Bad breath
Bleeding from mouth
Bleeding spots
Burning sensation
Caries
Dental pain/ toothache/pain in teeth
Gingival inflammation

41
19
25
24
78
41
49

Gingival lesions (swelling, bleeding, white/red patches, ulcers, and redness under dentures) 35

Gingivitis
Lesions on the lips (dry, red, swollen,

ulcerated, cracked, or fissured)

11
424

Lesions on the tongue (coated, red and/or white patches, loss of papillae with a shiny appear- 300
ance, ulcerated, sloughing, or inflamed)

Mucositis
Oral candidiasis
Oral diseases

Oral pain/mouth pain/intraoral pain/mouth discomfort/pain

Oral soft tissue pathology
Periodontal abscess
Stomatitis

Taste changes/dysgeusia

Teeth (caries, fracture, broken root stumps)

Teeth problems (plaque or debris)
Tooth sensitivity
Ulcers in mouth

Xerostomia

157
99
10
222
13
1
38
414
41
42
52
42
1,253
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Certainty of evidence (by Grading
of Recommendations Assessment, Development,
and Evaluation)

In observational studies, the level of certainty can be clas-
sified as "low", "very low", "moderate" or "high". Due to
the high degree of heterogeneity among studies and small
sample sizes, the level of certainty of evidence regarding
the prevalence of oral diseases, caries and gingivitis was
very low. However, moderate certainty was observed for the

prevalence of oral candidiasis (Supplemental Table 5).

Discussion

This systematic review was conducted to evaluate the preva-
lence of oral diseases in patients receiving palliative care.
A total of 2,502 patients were included, with an average
age of 66.9 years. Cancer was the most common condition
observed among the palliative care patients included in this
study. The prevalence of dental caries was 32%, and oral
candidiasis was 17%. Additionally, the most common oral
manifestation was xerostomia, present in 1,253 patients. It
is of utmost importance that the care team remains vigilant
for any oral manifestations to ensure early intervention and
thus prevent future complications.

Palliative care aims to improve the quality of life for
patients and their families who are facing serious diseases
such as terminal cancer, neurological disorders, heart dis-
ease or other health problems that are life-threatening [14,
34]. Palliative care has experienced significant growth and
change in recent decades, including new models of care and
increased public and professional consciousness [14, 34]. It
is not uncommon to find descriptions of oral manifestations
in palliative care patients in the literature, so understanding
the prevalence of oral disease is essential to improve dis-
semination of information, especially as the oral condition of
many patients is often neglected by their care teams [7, 35].

The treatment of patients in palliative care should be
based on an integrated and holistic approach, considering
the needs of both patients and their families throughout
the course of the illness [36]. Radiotherapy and chemo-
therapy are commonly employed in cancer treatment and
can lead to side effects in the oral cavity [37, 38]. One of
the side effects is mucositis, an acute complication char-
acterized by ulceration, severe pain, burning sensation and
discomfort, often resulting in challenges for the patient in
consuming food and liquids. In addition, inflammation,
bleeding and infections can occur, with oral candidiasis,
caused by Candida albicans, being one of the most com-
mon infections that can appear in and coexist with mucosi-
tis lesions. Loss or alteration of taste is another frequent
manifestation after this type of treatment [28, 37-40].

@ Springer

Chronic complications can also arise or persist for months
and years after the end of treatment, including xerostomia
(dry mouth) and tooth decay [37-40]. It is important to
remember that, although cancer is the most common dis-
ease in palliative care patients, not all patients will receive
radiotherapy or chemotherapy, as treatment will be based
on the individual needs of each patient [41].

There is a growing recognition of the significance of
palliative care not just in oncology but across various
medical fields. This is especially clear in the treatment
of many neurological diseases, which are often chronic,
incurable, and autonomy-impairing [42]. Patients with
heart failure, pulmonary diseases, nephrological disor-
ders, and other conditions can also require palliative care
[43, 44]. Various medications, including anticholinergics,
antihypertensives, antiparkinsonians, bronchodilators, and
diuretics, used to treat these underlying conditions, can
lead to oral manifestations, with xerostomia being com-
mon. These drugs primarily work by inhibiting signaling
pathways within salivary tissues and reducing the fluid
output of the glands [43, 45]. According to the National
Cancer Institute at the National Institutes of Health in the
United States, 80% of patients undergoing myeloablative
chemotherapy experience oral complications, and pal-
liative drugs such as bisphosphonates and analgesics are
linked to oral mucositis and taste disturbances [14].

Approximately 69% of patients in palliative care corre-
sponds to older adults [46]. Towards end of life, approxi-
mately 50% to 76% of individuals become unable to perform
oral self-care [30, 47]. Overall, the oral hygiene of these
patients tends to be suboptimal, marked by high rates of
plaque on the teeth, thereby elevating the risk of caries and
periodontal disease and impacting quality of life [30, 48].

Xerostomia is a common condition, characterized by the
dryness of the oral cavity due to inadequate saliva secretion
or a complete absence of saliva, is associated with various
causes such as the use of medications, cancer treatments,
autoimmune diseases, dehydration, advanced age, among
other factors [7, 49]. A decrease in saliva production asso-
ciated with xerostomia increases the risk of developing
diseases such as oral candidiasis and tooth decay, which
can make it difficult to chew and swallow, and can lead to
changes in taste and other conditions [4, 50, 51]. The general
prevalence of dry mouth in the population varies from 5.5%
to 46%, depending on gender and age, with some studies
indicating a higher prevalence of 78% or 81% in terminal
cancer patients [29, 52].

The host's overall health is generally considered the
etiological factor in the development of oral candidiasis
[53]. Hyposalivation, diabetes, specific medications, and
reduced nutritional status are strongly linked to the occur-
rence of this disease [54]. More than 17 species of Can-
dida can cause infections in the oral mucosa, with Candida
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albicans being the most frequently identified pathogen
[53]. Clinically, oral candidiasis can be characterized as
pseudomembranous, atrophic (erythematous), or hyper-
plastic. The erythematous type is the most common, caus-
ing a reddish lesion that mainly affects the tongue and
palate, although other areas of the oral mucosa can also
be affected. Burning in the mouth is one of the symptoms
reported by patients with erythematous candidiasis [9].
Oral candidiasis in our study had a prevalence of 17%,
falling within the reported range in the literature, which
varies between 8 and 94% [55, 56].

Caries is a multifactorial disease and can be related to
xerostomia, radiation, poor hygiene and cariogenic diet [57].
Caries is a bacterial disease characterized by demineraliza-
tion of the enamel and dentin. Initially asymptomatic, if left
untreated, caries can develop into reversible or irreversible
pulpitis, which causes severe pain. Untreated pulpitis can
develop into an abscess, which can lead to more serious
complications [57]. Differently, radiation caries is mainly
due to damage to the salivary glands, resulting in hypos-
alivation and changes in the oral microflora. This disease
becomes evident three months after irradiation and can have
a rapid progression and usually no acute pain [58]. Hong
et al. [59] reported a prevalence of dental caries of 21% in
patients treated with chemotherapy and radiotherapy, while
our study showed a prevalence of 32% for caries.

Described in 11 patients in this study, gingivitis can be
divided into plaque-induced and non-plaque-induced gin-
givitis. Plaque-induced gingivitis is one of the most com-
mon inflammatory diseases in humans and is characterized
by erythema, gingival swelling, and absence of periodontal
loss. It is usually painless, rarely associated with spontane-
ous bleeding and often goes unnoticed by patients who are
unaware of the disease. Gingivitis is considered a precursor
to periodontitis, which is why it is so important to treat it
[60, 61]. The literature reports indicating a prevalence of
20% of gingivitis in patients undergoing chemotherapy and
radiotherapy [59, 62].

It is crucial to recognize limitations in this systematic
review. Firstly, there is a discrepancy among studies in
describing the manifestations of oral diseases, often with-
out exploring into the specific type of disease or condition
to which the reported lesion may refer. Secondly, some
studies lacked detailed information about the pre-existing
disease. In addition, the heterogeneity of the studies, in
terms of variations in individual criteria utilized to describe
the lesions precluded an extension of the analysis through
meta-analysis.

Conclusions

Individuals receiving palliative care often experience oral
diseases that significantly compromise their physical, psy-
chological, and spiritual well-being. Comprehensive dental
assessment and timely intervention should take place as
early as possible, ideally from the patient's initial admis-
sion to palliative care, along with regular monitoring of oral
health. This strategy will enhance the patient's comfort and
quality of life, as well as prevent potential complications. It
would be important to conduct studies with larger sample
sizes that thoroughly document and standardize oral mani-
festations in palliative care patients would be crucial, ena-
bling the development of more precise approaches for these
individuals.
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