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ABSTRACT

The oral cavity can reflect early indicators of various systemic conditions. Since the start of the COVID-19
outbreak, numerous publications have highlighted the virus’s direct impact on oral and facial tissues. In this
investigation, oral symptoms and clinical findings of 22 hospitalized individuals with COVID-19 were assessed
and contrasted with a comparable control sample. Disturbances in taste and smell were the most frequently
reported complaints (65%), followed by xerostomia (45%) and bad breath (30%). Candidiasis represented the
most frequent oral pathology (68%). Less frequent changes included ulcerative lesions (36%) and white
mucosal patches (27.3%). A significant correlation was detected between fungal infections and patient age,
with a p-value of 0.008. In this cohort, 80% of those diagnosed with candidal lesions were 60 years or older.

No significant relationship was noted with chronic conditions such as hypertension or diabetes.
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Introduction

Severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), the causative agent of the COVID-19
pandemic, is a highly transmissible single-stranded
RNA virus with a 1-14-day incubation interval [1-4].
Clinical presentation ranges from mild influenza-like
iliness to advanced respiratory compromise. Early
manifestations—weakness, fever, cephalalgia,
pharyngitis, coughing, rhinorrhea, gastrointestinal
pain, vomiting, and diarrhea—typically develop within
4-5 days [5]. Reported skin-related findings include
petechial  eruptions,  vesiculobullous  changes,
erythematous lesions, and urticarial patterns [2, 6].
Orofacial signs may begin with anosmia or other
olfactory disturbances [7]. Viral entry into oral
epithelial tissue occurs through angiotensin-converting
enzyme 2 receptors, enabling viral multiplication and
subsequent mucosal inflammation [4]. A wide variety
of oral mucosal alterations has been documented, such
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as erosions, ulcers, vesicles, pustules, depapillated or
fissured tongue, maculopapular lesions, plaques [8-
13], pigmentation, malodor, white plaques,
hemorrhagic crusting, necrotic areas, erythema, and
spontaneous bleeding [14-19]. The tongue [4, 14] was
the most frequently affected site, followed by the lips
and palate. Proposed diagnoses have included aphthous
ulceration, herpetiform lesions, fungal infections, and
vasculitic processes.**

Since the onset of the pandemic, more than
603,711,760 confirmed cases and 6,484,136 deaths
have been reported globally according to the WHO [5].
The first confirmed SARS-CoV-2 infection in Saudi
Arabia occurred on 2 March 2020 [20-23]. Case
numbers increased rapidly thereafter, reaching 813,986
documented infections by 8 September 2022, with
801,254 recoveries. Mortality was 2%, with 9,309
recorded deaths [24].
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Hospital admission criteria for moderate or severe
cases in Saudi Arabia are based on respiratory
involvement and additional conditions such as cancer,
obesity, diabetes, or immune suppression [25]. Prior
descriptive analyses of COVID-19 cases in Saudi
Arabia have shown that age and comorbid diseases
significantly influence presenting symptoms [23].
However, no research had examined oral findings in
hospitalized COVID-19 patients within the country.
Because oral changes may support early detection, the
purpose of this study was to document oral
manifestations among admitted COVID-19 cases and
compare their prevalence with an age-, gender-, and
comorbidity-matched control group.

Materials and Methods

Study design

A two-center case-control investigation was carried out
among hospitalized COVID-19 patients at King Fahad
General Hospital and East Jeddah General Hospital,
Jeddah, Saudi Arabia, from 1 September to 30 October
2021. Ethical approval was granted by the Ministry of
Health’s Research and Studies Department (KACST,
KSA: H-02-J-002).

Study subjects
Inclusion criteria
Patients of any age admitted due to COVID-19.

Exclusion criteria

* COVID-19 patients not requiring hospital admission.
* Hospitalized individuals on ventilatory support at the
time of clinical evaluation, making oral assessment
impossible.

The control cohort was selected from dental clinics in
the same institutions and matched for age, sex, and
associated medical conditions. All participants were
interviewed and assessed intraorally by two oral
medicine specialists (SA and SJ) to detect any relevant
mucosal changes. Written informed consent was
obtained from each patient or legal guardian.
Demographic and clinical variables—including age,
seX, existing medical conditions, medications, interval

since symptom onset, vaccination status, and number
of vaccine doses—were documented. Each participant
underwent two levels of screening recorded on a
standardized data form.

Patients were initially interviewed regarding the
presence and intensity of the following complaints
after developing COVID-19:

Altered perception of taste or smell.

Pain in the orofacial region.

Bad breath.

Sensation of oral dryness.

Any ulcers, vesicles, or bullous lesions in the
mouth.

Symptom intensity was assessed through the validated
visual analog scale (VAS) [26]. Next, two primary
examiners carried out oral mucosal inspections using
disposable tongue depressors and a flashlight to
identify all intraoral abnormalities with precise site
documentation. Any white lesion was gently scraped
with gauze. Identical examination procedures were
followed for the control participants.
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Data analysis

Data were processed using the Statistical Package for
Social Sciences (SPSS for Mac, Version 28.0; IBM,
2019). Descriptive analyses—means (x ), standard
deviations (SD), frequencies, and percentages—were
computed for all relevant variables. Associations
between qualitative variables or comparisons across
proportions were determined using the chi-square test
(x?) or Fisher’s exact test when applicable. Statistical
significance was set at p=0.05, and all p-values were
derived from two-tailed tests.

Results and Discussion

Patients

A total of 22 individuals participated: 16 males
(72.7%) and six females (27.3%), with an average age
of 57.9+16.1 years. Eighteen patients (82%) had
underlying health conditions; among them, 16 (88.9%)
had diabetes, and 11 (61.1%) had hypertension. The
control sample had the same sex distribution and was
matched for age and medical history (Table 1).

Table 1. Patients’ characteristics.

Study Group (Hospitalized

Control Group

Variable COVID-19) (n = 22) (n=22)
n % n %
Age distribution (years)
<20 1 4.5 1 4.5
20-<30 1 4.5 1 4.5
40 -<50 4 18.2 4 18.2
50 — < 60 3 13.6 3 13.6
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> 60 13 59.1 13 59.1
Mean age + SD 57.9 + 16.1 years 57.9 + 16.1 years
Sex
Male 16 72.7 16 72.7
Female 6 27.3 6 27.3
Presence of systemic comorbidities
Absent 4 18.2 4 18.2
Present 18 81.8 18 81.8
Specific comorbidities (among patients
with comorbidities, n = 18 per group)
Diabetes mellitus 16 88.9 16 88.9
Hypertension 11 61.1 11 61.1
Immunosuppression 3 16.7 3 16.7
Asthma 1 5.6 1 5.6
Cardiac disease 1 5.6 1 5.6
Kidney transplant 1 5.6 0 0.0

The mean duration to a confirmed COVID-19
diagnosis was 11.0+ 6.3 days. Overall, 20 individuals
(90.1%) in the COVID-19 group experienced at least
one orofacial complaint. About 65% reported
diminished taste and smell, and 45% indicated dry
mouth (Table 2). Additionally, 27.3% were
unvaccinated, whereas 72.8% had received one or two
vaccine doses (equal proportion). Figure 1 illustrates
the timing of symptom onset following diagnosis.

Table 2. Distribution of the study group based on
orofacial symptoms.
Orofacial Symptoms in Hospitalized

[0)
COVID-19 Patients (n = 22) %
Presence of any orofacial symptom
Yes 20 90.9
No 2 91
Specific symptoms (multiple responses
possible)
Loss of taste and/or smell 13 65.0
Oral dryness (xerostomia) 9 450
Halitosis (bad breath) 6 300
Pain due to oral ulceration 2 100
Facial pain 2 100
14
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'3 12
2y 96
Y 15
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Halitosis Oraldryness  Change in smell and Facial Pain
taste

Figure 1. Mean onset time for orofacial symptoms:

halitosis appeared at 12.0 + 12.7 days, oral dryness

at 9.6 £ 5.2 days, smell/taste alteration at 7.5+ 5.3
days, facial pain at 4.6 +2.0 days, and white
patches at 1+0.0 day after symptom onset.

White patches

Regarding symptom severity, altered taste and smell
ranked highest with a mean VAS score of 8.9 +2.0/10,
followed by halitosis and facial pain, both averaging
4.6+2.3.

Oral lesions

Roughly 36.4% of participants exhibited oral
ulcerations during admission. Palatal petechiae
appeared in one individual. White mucosal patches
were observed in 27.3% of the group, and 68.2% had
candidal lesions. Table 3 summarizes lesion
distribution by site.

Table 3. Distribution of oral manifestations in the
study and control groups.

. . Study group Control
Condition / Location N (%) group N (%)
Oral ulceration (total) 8 (36.4) 2 (15.4)

- Buccal mucosa 5 (62.5) 1 (50.0)

- Tongue 2 (25.0) 1 (50.0)

- Gingiva 1(12.5) 0
White patches (total) 6 (27.3) 2 (15.4)

- Buccal mucosa 6 (100.0) 2 (100.0)

- Lips 1(16.7) 0
Candidiasis (any site) 15 (68.2) 4 (30.8)
- Tongue 9 (60.0) 3 (75.0)
- Palatal mucosa 6 (40.0) 1(25.0)

Among the controls, oral mucosal changes were
documented in 59.1% of individuals; candida
accounted for 30.8%, followed by tongue
depapillation, white patches, ulcers, and petechiae
(23.1%, 15.4%, 15.4%, and 15.4%, respectively).
Comparison of Candida prevalence between groups
revealed a significant difference (p=0.001): 68.2% in
the COVID-19 group vs. 18.2% in controls. No
meaningful differences were found between groups for
other lesion types.
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There was no notable association between
comorbidities and oral lesions in either group except
for hypertension and ulcer presence among controls
(p=0.013). In contrast, a significant relationship was
observed between age and candidiasis in the study
group (p=0.008). In this cohort, 80% of individuals
with candidal lesions were 60 years or older. No links
were detected between candidiasis and sex or
comorbidities in the study or control groups.

A statistically significant association was found
between immunosuppression and the presence of white
patches in the study group (p =0.049), but this did not
appear in controls.

Candidal infections were also related to the time
interval to COVID-19 diagnosis (p = 0.006). More than
half (53.3%) of those with candidiasis had been
diagnosed with COVID-19 at least one week earlier.
Nonetheless, orofacial findings showed no association
with COVID-19 vaccination status in the study sample.
COVID-19 can present with manifestations across
several organ systems, including the respiratory and
gastrointestinal tracts, the skin, and the oral cavity. In
this investigation, we documented oral findings among
hospitalized individuals with COVID-19. The most
frequent observations were alterations in taste and the
presence of candidal lesions. Less frequently, patients
experienced xerostomia and oral mucosal ulcers. These
outcomes align with the most recent living systematic
review by dos Santos et al., which highlighted
xerostomia and taste changes as the leading symptoms,
and ulcerations as the predominant oral lesions,
followed by herpes-like eruptions, candidiasis, and
angular cheilitis [27].

Disturbances in taste and smell are recognized early
indicators of SARS-CoV-2 infection. Research shows
that such sensory changes are common in European
populations but reported less in Asian cohorts, with an
overall occurrence of about 38% [27]. These alterations
tend to appear in mild to moderate cases. In the present
cohort, 65% of patients with severe disease described
diminished taste and smell, scoring a mean severity of
8.9+ 2. This complaint typically began 7.5+5.3 days
after symptoms started. Giacomelli et al. noted that
34% of hospitalized individuals reported smell or taste
dysfunction, with 20.3% experiencing it prior to
admission and 13.5% developing it during
hospitalization, at an average of 6 days after COVID-
19 onset [28].

Oral dryness is another complaint possibly linked to
viral involvement of salivary glands [29]. Long-term
use of medications—such as antihypertensives or oral
hypoglycemics—can further influence salivary flow.
Among our study and control participants, 89% were

diabetic and 61% were hypertensive. Here, 45% of the
affected patients experienced dryness of the mouth,
which appeared around 9.6 days after diagnosis. None
of the controls reported this symptom. Still, no
significant association emerged between xerostomia
and either of the two comorbidities within the study
sample. This frequency parallels the 43% prevalence
reported in the meta-analysis by dos Santos et al. [27].
The link between COVID-19 and oral ulceration was
initially noted by Carreras-Presas et al. [30]. Damage
to oral tissues may arise either from direct viral activity
or secondary factors—disease complications, systemic
inflammation, or treatment regimens. The SARS-CoV-
2 virus binds to ACE2 receptors, which are abundantly
present in oral tissues such as the tongue and the palate
[1, 31-33]. Another proposed mechanism is viral
infection of oral keratinocytes and fibroblasts,
potentially leading to necrosis and ulceration [3].
Anemia caused by hemolytic effects of the virus may
also contribute to ulcer formation [34]. In our study,
about one-third of patients developed oral ulcers during
their hospital stay, a pattern consistent with several
case reports [8, 30, 35]. Only two individuals in the
control group exhibited ulcerations.
Pseudomembranous candidiasis was the predominant
oral lesion among our COVID-19 cohort (68%),
whereas only 18% of controls showed candidal
involvement. Previous work from tertiary hospitals in
Saudi Arabia [36] also found candidiasis to be the most
frequent opportunistic infection in COVID-19 cases,
likely influenced by chronic illnesses and extended
hospitalization. SARS-CoV-2 infection is known to
predispose patients to secondary fungal infections, and
treatments such as azithromycin may disrupt microbial
balance, increasing susceptibility [3]. We also
observed significant relationships between candidiasis
and both age and the time elapsed before COVID-19
diagnosis (p-values=0.008 and 0.006). As expected,
older adults—especially those aged 60 years and
above—were more prone to candidal lesions.
Comorbidities showed no association with candidal
infection in this sample, likely because nearly 90% of
the participants were diabetic.

There was no statistically significant link between
comorbid conditions and other oral lesions in either
group, with the exception of hypertension in the
controls. This may be connected to side effects of
antihypertensive drugs, which can cause oral reactions
such as lichenoid inflammation or ulceration.

A primary limitation of this investigation is the small
sample size. Many hospitalized COVID-19 patients
could not be included due to critical illness or
intubation, precluding interviews or examinations.
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Also, blinding was not feasible given the nature of the
study. Nevertheless, the findings emphasize the value
of performing oral examinations in hospitalized
COVID-19 patients to detect, treat, and alleviate oral
symptoms, thereby improving comfort and quality of
life.

Conclusion

Taste alteration and candidal infection were the most
frequently observed oral findings in hospitalized
COVID-19 patients. Xerostomia and oral ulcerations
were also noted but occurred less often. The precise
mechanism behind these symptoms remains uncertain.
Taste changes are likely due to viral effects on
epithelial tissues, whereas other lesions may arise from
secondary infections related to compromised systemic
health or medication use, including antibiotics.
Conducting intraoral assessments for hospitalized
COVID-19 patients is advisable to address any
accompanying oral signs and symptoms.
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