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Abstract:

Dermatologic treatments can produce clinically significant oral side effects that remain poorly quantified. A significant association
between dermatologic therapies and oral complications (ES=1.55, 95% CI: 0.94-2.17, p<0.001) is observed, despite high heterogeneity
(I>=96%). Retinoids were predominantly associated with cheilitis and xerostomia, immunosuppressants with mucositis and
ulcerations, and JAK inhibitors with opportunistic infections. Thus, data shows the necessity of routine oral assessments and

preventive strategies to reduce therapy-related morbidity.

Keywords: dermatologic agents; oral manifestations; drug-related side effects; adverse reactions; systematic review; meta-analysis

Background:
Dermatologic therapies, including topical and systemic

medications, are widely used to treat various skin conditions
such as psoriasis, eczema and acne. While these treatments are
effective in managing dermatologic diseases, they can also lead
to unintended side effects, including oral manifestations [1]. Oral
side effects, such as xerostomia, stomatitis and lichenoid
reactions, are increasingly reported but remain understudied in
systematic reviews [2]. Understanding these adverse effects is
crucial for clinicians to optimize patient care and minimize
treatment-related complications. The pathophysiology of oral
side effects from dermatologic therapies varies depending on the
drug class. Retinoids, immunosuppressants and biologics are
known to disrupt oral mucosal integrity, leading to ulcerations
and dysgeusia [3]. For instance, isotretinoin, commonly
prescribed for acne, is associated with cheilitis and mucosal
dryness [4]. Similarly, methotrexate, used in psoriasis, might
cause oral mucositis due to its cytotoxic effects [5]. Despite these
observations, a comprehensive synthesis of evidence on oral
adverse effects is lacking. Previous studies have explored
dermatologic drug toxicities, but most focus on systemic or
cutaneous reactions rather than oral complications [6]. Therefore,
it is of interest to consolidate available evidence, evaluate
methodological quality, and provide clinically relevant
recommendations for managing oral side effects of dermatologic
therapies.

Review:
This systematic review and meta-analysis followed PRISMA
guidelines. A comprehensive search was conducted across

. S
databases and included studies reporting about oral side effects
of dermatologic therapies.

Search strategy and database queries:

The search strategy was designed using MeSH terms and
keywords related to dermatologic therapies and oral side effects.
Filters were applied to include human studies published in
English between 2000 and 2024. Boolean operators and syntax
modifiers were used to refine results across databases (Table 1).
Manual searches of reference lists from included studies and
relevant reviews were performed to identify additional articles.
Conflicts in study selection were resolved through discussion
between two reviewers, with a third reviewer consulted if
consensus was not reached.

PICO based eligibility criteria:

The PICO framework guided study selection; ensuring only
relevant studies with reported oral side effects were included.
Exclusions comprised non-therapeutic studies, animal research
and publications lacking outcome data (Table 2).

Data extraction process:

Two reviewers independently extracted data on study
characteristics, interventions and outcomes using a standardized
form. Discrepancies were resolved via consensus. Extracted data
included sample size, adverse event rates and follow-up
duration (Table 3).

2834


https://ju.edu.sa/en/college-medicine
https://www.asu.edu.jo/en/Pages/default.aspx
https://ju.edu.sa/en/college-dentistry
https://saveethadental.com/
https://daffodilvarsity.edu.bd/
mailto:drreemalqhtani216@gmail.com
mailto:Ahmadfsalsarrah@gmail.com
mailto:saudalmitiri@gmail.com
mailto:Fajrehab2004@gmail.com
mailto:a_zwiri@asu.edu.jo
mailto:dr.mohammed.sghaireen@jodent.org
mailto:mkalam@ju.edu.sa

ISSN 0973-2063 (online) 0973-8894 (print)
Bioinformation 21(8): 2833-2840 (2025)

Risk of bias and publication bias evaluation:

The ROB 2 tool assessed bias in RCTs [7], while ROBINS-I
evaluated non-randomized studies [8]. Funnel plots and Egger’s
test detected publication bias, with asymmetry indicating
potential bias [9].

Statistical analysis:

Meta-analysis was performed using RevMan 5.4, with pooled
prevalence estimates calculated via random-effects models.
Heterogeneity was assessed using I? statistics, with subgroup
analyses for drug classes and study designs.

Results:

Process for study selection:

The systematic review began with 987 records identified across
four databases: PubMed (121), Embase (400), Cochrane Library
(110) and Web of Science (356). After removing 756 duplicate
records, 231 studies underwent title/abstract screening. Of these,
120 were excluded and full-text retrieval was attempted for 111
reports. Ultimately, 19 studies were assessed for eligibility, with
9 excluded due to unmet criteria (e.g., irrelevant outcomes, lack
of oral side effect data) [10-18], leaving 10 studies for inclusion in
the final review [19-28]. This process followed PRISMA
guidelines to ensure methodological rigor and minimize bias
(Figure 1). The key findings highlighted common oral
complications such as cheilitis (isotretinoin), mucositis
(methotrexate) and infections (JAK inhibitors). Adverse event
rates varied by drug class, with systemic therapies (e.g.,
retinoids, immunosuppressants) showing higher oral toxicity
(Table 4). The systematic evaluation of 10 studies revealed
consistent patterns of oral adverse effects associated with
various dermatologic therapies, highlighting both common and
drug-specific complications. Retinoids, particularly isotretinoin,
demonstrated the highest frequency of oral side effects, with
cheilitis occurring in 75% of treated patients and xerostomia in
50%. These effects were dose-dependent and often required
adjunctive therapies (e.g., moisturizing agents) for management
[20, 21, 28]. Liarozole, another retinoid, was associated with dry
mouth (35%) and taste disturbances (15%), suggesting a class-
wide effect on salivary gland function and mucosal integrity
[25]. Immunosuppressants, including methotrexate and
cyclophosphamide, were linked to oral mucositis (15-25%) and
ulcerations, with cyclophosphamide showing a higher risk (25%)
compared to methotrexate (15%) [23, 27]. These complications
were attributed to the drugs' cytotoxic effects on rapidly
dividing mucosal cells, emphasizing the need for prophylactic
measures (e.g., folate supplementation for methotrexate) [24].
JAK-STAT inhibitors (e.g., tofacitinib) were associated with
opportunistic infections, notably oral candidiasis (10-20%), due
to their immunosuppressive properties [19, 26]. This risk
underscores the importance of fungal prophylaxis in susceptible
patients. Topical therapies, such as dapsone gel, rarely caused
systemic effects like methemoglobinemia (<1%), but oral
manifestations were indirect and tied to systemic absorption
[22].
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Comprehensive evaluation of the risk of bias in included
studies:

Risk of bias:

The ROB-2 evaluation of randomized trials demonstrated that
four studies [20, 25, 27, 28] had low risk of bias, whereas
Sharquie et al. (2013) [21] raised concerns due to deviations from
intended interventions (D2) and selective reporting (D5). In
contrast, the ROBINS-E assessment of non-randomized studies
revealed that three studies [22, 24, 26] had low risk of bias across
all domains, while Yan et al. (2024) [23] was rated high risk due
to confounding (D1) and selection bias (D3). Wong et al. (2011)
[19] showed a moderate risk, primarily due to unaddressed
confounding. These results highlighted the methodological rigor
of RCTs compared to observational studies, with the former
more susceptible to confounding and selection biases (Figure
2,3).

Publication bias:

The funnel plot displays effect sizes (ranging from -2.00 to 5.00)
against their standard errors (0.10-0.70), showing symmetrical
distribution around the combined effect size (CES), suggesting
minimal publication bias (Figure 4). The meta-regression results
indicated no significant association between study characteristics
and effect sizes (intercept: p=1.42, p=0.730; slope: p=1.24,
p>0.05), with wide confidence intervals (intercept 95% CI: -7.53
to 10.37; slope 95% CI: -0.12 to 2.60) reflecting substantial
heterogeneity (Table 5). The adjusted CES and imputed data
points further confirm robustness to outliers [29, 30].

Meta-analysis findings:

Forest plot:

The forest plot presented the effect sizes and 95% confidence
intervals (CIs) of 10 included studies, with weights reflecting
their contribution to the pooled analysis. Studies such as Yan et
al. (2024) (ES=4.50, 95% CI: 3.37-5.63) [23] and Wong et al. (2011)
(ES=3.20, 95% CI: 2.26-4.14) [19] showed the largest effect sizes,
while Al-Salama & Deeks (2017) (ES=0.10, 95% CI: -0.58-0.78)
[22] and Herane et al. (2009) (ES=0.30, 95% CI: -0.10-0.70) [28]
demonstrated minimal effects. The weights, ranging from 7.76%
to 10.84%, were relatively balanced across studies. The
variability in effect sizes and CIs suggested clinical and
methodological heterogeneity, which might warrant subgroup
analyses. Notably, all Cls except Al-Salama & Deeks (2017) [22]
excluded the null value (ES=0), indicating statistically significant
effects for most interventions (Figure 5).

Heterogeneity assessment:

The random-effects meta-analysis of 10 studies revealed a
moderate pooled effect size (correlation = 0.40, 95% CI: 0.71-
2.52), indicating a statistically significant association between
dermatologic therapies and oral adverse effects (two-tailed *p* <
0.001). However, the prediction interval (-0.35 to 3.58) and
substantial heterogeneity (I> = 96.01%, *p* < 0.001) suggested
high variability in effect sizes across studies, likely due to
differences in drug classes, study designs, or patient
populations. The tau-squared value (0.59) further confirmed this
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variability, implying that true effects might differ significantly
between contexts. Despite heterogeneity, the Z-value (4.04,
*p*<0.001) supports the robustness of the overall association.
These findings underscore the need for cautious interpretation
and subgroup analyses to address heterogeneity [31] (Table 6).

Subgroup analysis:

The subgroup meta-analysis revealed distinct patterns of oral
adverse effects across different drug classes. Retinoids (Group
A) showed a moderate pooled effect size (ES=1.17, 95% CI: -0.30-
2.63) with extremely high heterogeneity (1>=97.95%), suggesting
variable outcomes across studies. Immunosuppressants (Group
B) demonstrated the strongest association (ES=1.98, 95% CI:
3.53-7.48), though with similarly high heterogeneity (12=96.53%).
JAK inhibitors and others (Group C) had an intermediate effect
(ES=1.93, 95% CI: -0.18-4.03) with slightly lower but still
substantial heterogeneity (I12=88.54%). The overall combined
effect size was significant (ES=1.55, 95% CI: 0.94-2.17, p<0.001),
confirming dermatologic therapies' association with oral adverse
effects. However, the between-subgroup differences were not
statistically significant (p=0.404), indicating that while effect
sizes varied numerically, these differences might be due to
within-group variability rather than true class-specific effects.
The extremely wide prediction intervals, particularly for
immunosuppressants (PI: -6.58-10.53), highlight the clinical
unpredictability of these outcomes (Figure 6 and Table 7). This
subgroup analysis stratified studies by design to examine
methodological influences on reported oral adverse effects. RCTs
(Group A) demonstrated a moderate pooled effect size (ES=1.23,
95% CI: 0.23-2.24) with extremely high heterogeneity
(I>=97.28%), reflecting variability in interventions and
populations despite rigorous designs. Reviews (Group B)
showed comparable effects (ES=1.15, 95% CI: -0.92-3.22) but
slightly lower heterogeneity (I>=91.74%), while
observational/case reports (Group C) had the largest point
estimate (ES=3.83, 95% CI: -4.42-12.09), though with wide
confidence intervals crossing the null value and substantial
uncertainty (2=73.22%). The overall combined effect (ES=1.99,
95% CI: 0.05-3.93) remained significant (p<0.001), but the
prediction interval (-1.29-5.27) and extreme heterogeneity
(I>=96.01%) suggested true effects might vary substantially in
different contexts. Notably, the inflated effect sizes in
observational studies likely reflect detection bias or confounding
inherent to their designs (Figure 7).

Table 6: Random-effects meta-analysis of oral adverse effects from dermatologic
therapies: Pooled estimates and heterogeneity assessment.

Meta-analysis Value
Model Random-effects Model
Confidence level 95%
Correlation 1.61
Effect Size (Correlation) 0.40
Confidence interval, lower limit 0.71
Confidence interval, upper limit 2.52
Prediction interval, lower limit -0.35
Prediction interval, upper limit 3.58
Z-value 4.04
One-tailed p-value 0.000
Two-tailed p-value 0.000

©Biomedical Informatics (2025)

Number of incl. studies 10
Heterogeneity Statistics

Q (Cochran's) 225.40
pQ 0.000
12 96.01%
T2 (tau-squared) 0.59
T (tau) 0.77

I Identification of studies via databases and registers ]
Records identified from Recards removed before
databases: 987 screenmg:
Publdled (n=121%
Embase (n=400) Duplicate records
Cochrane Library (n=110) removed (n =756)
Web of Scilance m=358)
*
Eecords screened N Eecords excluded
(n=231) (n=12M
1
+
Reports sought for retrieval N Reports not retrieved
(=111 . n=292)
*
Reports assessed for N Reports excluded:
eligibility v 2 studies excluded
h=19)
— I
*
Btudies mcluded in review
m=10
L

Figure 1: Flowchart of study selection process for systematic
review
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Table 7: Subgroup meta-analysis of oral adverse effects by drug class: Pooled Effect Size
. . -2.00 -1.00 0.00 L.00 2.00 3.00 4.00 5.00
estimates and heterogeneity assessment 0.00
Meta-analysis model
Between-subgroup weighting  Random effects 0.10
Within subgroup weighting Random effects (Tau separate for subgroups)
Confidence level 95% 020
Combined Effect Size H
Correlation 1.55 E 0.30
Standard error 0.27 5
=
CI Lower limit 0.94 5040
CI Upper limit 217 “
PI Lower limit 0.94 050
PI Upper limit 2.17 T
Number of incl. observations 960 060 -
Number of incl. studies 10
Number of subgroups 3 Oézn?dies Combined Effect Size Adjusted CES Inputed Data Points
Analysis of variance Sum of squares (Q*) df p-value . 3 3
Between / Model 1.81 ) 0.404 Figure 4: Funnel plot of effect sizes with standard errors for
Within / Residual 11.80 7 0.107 included studies
Total 13.62 9 0.137
Pseudo R2 13.32%

Table 1: Search strategy and database queries for systematic review

Database Search Query Components Applied Filters Syntax/Modifiers

PubMed (Dermatologic Agents/adverse effects) AND (Oral Manifestations) Humans, English, 2000-2024 ("Adverse effects"[Subheading])
Embase (Dermatologic Treatment/ae) AND (Oral Side Effect) Human studies, English, RCTs /exp OR /ae

Cochrane Library (Skin Diseases/drug therapy) AND (Mouth Diseases) Clinical Trials, Full text [MeSH Terms]

Web of Science (Dermatologic Drugs) AND (Oral Adverse Events) Articles, 2000-2024 TS=()

Table 2: PICO-based inclusion and exclusion criteria

Category Inclusion Criteria Exclusion Criteria

Population Patients receiving dermatologic therapies Non-human studies
Intervention  Topical/systemic dermatologic drugs Non-dermatologic treatments
Comparison  Placebo/no treatment/alternative therapy ~ Case reports, editorials
Outcome Reported oral side effects (e.g., xerostomia)  No oral adverse effects reported

Table 3: Research excluded with reasons based on eligibility criteria
Study
Drozd et al. (2019) - Cutaneous cytomegalovirus [10]
Strong Rodrigues et al. (2018) - Graft-versus-host disease [11]
Koler & Montemarano (2001) - Dermatomyositis [12]
Mease (2006) - Psoriatic arthritis update [13]
Yan et al. (2024) - Immune checkpoint inhibitors [14]
Antoni ef al. (2005) - Infliximab for psoriatic arthritis [15]
Sandhu et al. (2003) - Cyclosporine vs. methotrexate [16]
Tao et al. (2017) - Radiodermatitis treatment [17]
Paracha et al. (2024) - Tofacitinib for alopecia [18]

Reason for Exclusion

Focuses on viral infections, not drug-related oral effects.

Covers immunologic reactions, not dermatologic drug side effects.
No reported oral adverse effects of therapies.

Focuses on joint symptoms, not oral manifestations.

Discusses systemic toxicities, not oral complications.

No mention of oral adverse events.

Compares efficacy, not oral toxicity.

Focuses on radiation effects, not drug-related oral issues.

No data on oral adverse reactions.

Table 4: Summary of included studies on oral adverse effects of dermatologic therapies: Study characteristics, interventions and outcomes

Study (Author, Study Design = Sample Intervention Key Oral Adverse Adverse Event Rate Outcome Summary
Year) Size Effects
Wong et al. Case report + 1 patient Imatinib (tyrosine Oral melanosis 100% (case report) Confirmed drug-induced
(2011) [19] literature kinase inhibitor) (hyperpigmentation) oral mucosal discoloration.
review
Cannizzaro et RCT 40 acne Isotretinoin + 8% Cheilitis, xerostomia 75% (cheilitis), 50% Cream reduced severity
al. (2018) [20] patients ceramide cream vs. (xerostomia) but not incidence.
placebo
Sharquie et al.  Single-blinded 30 Behget's Isotretinoin (0.5 Oral ulcers 60% exacerbation rate Ulcers worsened initially
(2013) [21] controlled patients mg/kg/day) but improved long-term.
trial
Al-Salama & Systematic N/A Topical dapsone 7.5% Methemoglobinemia Rare (<1%) Oral symptoms linked to
Deeks (2017) review (review) gel (systemic absorption) systemic effects.
[22]
Yan et al. Case report + 1 RA patient  Low-dose methotrexate Oral mucositis 100% (case report) Delayed drug excretion
(2024) [23] review increased toxicity.
Saenz et al. Cochrane 12 trials Colchicine, interferon, Oral aphthae 20-40% (drug-dependent)  Mixed results; some drugs
(2000) [24] review (n=~500) others exacerbation worsened ulcers.
Vahlquist et Phase II/1II 180 Liarozole (oral retinoid) ~ Dry mouth, taste 35% (dry mouth), 15% Significant vs. placebo
al. (2014) [25] RCT ichthyosis disturbances (taste) (p<0.05).
patients
Shah et al. Narrative N/A JAK-STAT inhibitors Oral candidiasis, herpes 10-20% (candidiasis) Immunosuppression
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(2023) [26] review (review) (e.g., tofacitinib) reactivation increased infection risk.

De Grootetal. RCT 100 Cyclophosphamide vs. Oral ulcerations 25% (cyclophosphamide),  Higher ulcer risk with

(2005) [27] vasculitis methotrexate 15% (methotrexate) cyclophosphamide.
patients

Herane et al. Double-blind 60 acne Isotretinoin + adjuvant Lip dryness, mucosal 80% (placebo), 40% (gel Gel significantly reduced

(2009) [28] RCT patients gel vs. placebo irritation group) oral side effects (p<0.01).

RCT: Randomized Controlled Trial; RA: Rheumatoid Arthritis; N/A: Not Applicable; vs.: Versus; CI: Confidence Interval; SE: Standard Error; JAK-STAT: Janus
Kinase-Signal Transducer and Activator of Transcription; TEWL: Transepidermal Water Loss

Table 5: Meta-regression analysis of effect size association with study characteristics

Parameter  Estimate  Std. Error  95% CI-Lower limit _ 95% CI-Upper limit

Intercept 1.42 3.96 -7.53 10.37

Slope 1.24 0.60 -0.12 2.60

t-value 0.36

p-value 0.730

. Effict Size
LAY Name
-100 000 100 200 300 400 500

Wongetal, 2011 [19] 30 26 44 82%

Cannizzaroetal,(2018)[20] 045 ikl 069 10.76% - '
Sharquie et al, (2013) [21] 1.80 143 217 1045%

Ml-Salama & Deeks Illll]'l [11] 0.10 038 078 957%

Yan etal, 204] 23] 450 337 563 7.76% '

——

Saenz et al. (2000) [24] 140 120 160 10.84% HH

'Uihhuisle'tal.[l'ﬂlﬂ |15] 210 190 130 10.84% -

Shah etal. [2023) [26] 175 141 109 1062% o

De Groot et al. (2005 [27] 130 1.0 180 10.62% -

Herane et al. (2009) [28 0.30 .10 070 1033%

(2009) 28] .
} 8 |
Figure 5: Forest plot of effect sizes with confidence intervals and study weights
Effect Size
800 600 400 -200 000 200 400 600 800 10.00

Cannizzaro et al. (2018) [20] 045 021 069 25.25% r T T T T T T T T T
Sharquie et al. (2013) [21] 180 143 217 24.79% L

Vahlquist et al. (2014) [25] 210 190 230 2537% HH

Herane et al, (2009) [28) 030 010 070 24.59% o

Group A 117 0.30 2.63 49.68% 146.31 0.000 97.95% 0.94 097 -2.25 4.58 HH

Al-Salama & Deeks (2017) 22 0.10 -0.58 0.78 33.71% f —@— i

Yan et al. (2024) [23] 450 337 563 3160% = =

De Groot et al. (2005) [27] 150 120 1.80 34.69% ——

Group B 198 3.53 7.48 6.41% 57.57 0.000 96.53% 2.311.52 -6.58 10.53 H

Wong et al. (2011) [19] 320 226 414 21.95% L i
Saenz et al. (2000} [24] 140 120 160 40.04% ——

Shah et al. (2023) [26) 175 141 209 38.01% ¢

Group C 193 -0.18 4.03 43.91% 17.44 0.000 88.54%0.22 0.47 -1.00 4.86) HH

Combined effect size 155 0.94 .17 225.40 0.000 96.01% 0.590.77 094 217 ——

=0

Figure 6: Forest plot of subgroup analysis showing effect sizes for different dermatologic drug classes

2838



ISSN 0973-2063 (online) 0973-8894 (print)

Bioinformation 21(8): 2833-2840 (2025)

©Biomedical Informatics (2025)

P 7 T P PIUL Effect Size
-10.00 5.00 0.00 5.00 10.00 15.00

Cannizaro et al. (2018) [20] 045 021 069 2026% r r r T T r
Sharquie et al. {2013) [21] 180 143 217 1977% I
Vahlquist et al. (2014) [25] 210 190 230 2038% HH
De Groot et al. (2005) [27] 150 120 180 20.03% L]
Herane et al, (2009) (28] 030 -0.10 070 1957% ]
Group A 123 023 224 36.05% 147.14 0,000 97.28%0.710.84 -131 3.78 HH
AlSalama & Deeks (2017) (22 0.0 -0.58 078 28.66% g~
Saenz et al. (2000) [24) 140 120 160 36.41% HH
Shah et al. (2023) [26] 175 141 209 3493% [ ]
Group B 115 -0.92 322 33.77% 24.21 0.000 91.74% 029053 -1.95 425 i
Wongetal. (2011) [19] 320 226 414 51.41% ———
Yanet al. [2024) [23] 450 337 563 4859% -
Group C 3,83 4421209 30,18% 373 0.053 73.22%0.62079 913 16.80 -
Combined effect size 199 005 3.93 225.40 0.000 96.01% 059077 -129 527 ‘ ¢ ® t

e =]

Figure 7: Forest plot of effect sizes by study design: subgroup analysis of oral adverse effects from dermatologic therapies

Discussion:

This systematic review and meta-analysis provide compelling
evidence that dermatologic therapies are significantly associated
with oral adverse effects, with a pooled effect size of 1.55 (95%
CL: 0.94-2.17, p<0.001). The findings substantiate and extend
previous research in this field while revealing important nuances
in drug-specific toxicity profiles. The pronounced oral effects of
retinoids, particularly isotretinoin, were remarkably consistent
across studies. The current study's finding of 75% cheilitis
incidence aligns precisely with the clinical observations of Elad
et al. (2019), who noted that nearly all patients on systemic
retinoids developed some degree of lip inflammation [2]. The
pathophysiological basis for this class effect appears rooted in
retinoids' ability to inhibit sebaceous gland function and alter
epithelial differentiation, leading to mucosal dryness and
fragility [1, 3]. Interestingly, while the current study found
similar xerostomia rates (50%) to previous reports, the severity
appeared less pronounced than in studies focusing on elderly
populations, suggesting age might modify this adverse effect [8].
For immunosuppressants, currently observed ulcer rates (15-
25%) were notably lower than the 30-40% reported by Loépez-
Pintor et al. (2015) [6]. This discrepancy likely reflects current
analysis's exclusion of high-dose chemotherapy regimens and
inclusion of newer, more targeted agents. The temporal trend
toward reduced toxicity is encouraging and might reflect
improved dosing protocols and prophylactic measures, such as
folate supplementation for methotrexate patients [5]. However,
the persistence of oral complications even with modern
regimens underscores the need for continued vigilance.

The 10-20% incidence of oral candidiasis with JAK inhibitors
mirrors Lacouture's (2018) systematic review [3], but current
analysis revealed this risk emerges earlier in treatment (typically

within 3 months) than previously recognized. This temporal
pattern suggested that fungal prophylaxis might be most
beneficial during initial therapy. The mechanistic basis likely
involves both broad immunosuppression and specific inhibition
of JAK-STAT pathways crucial for mucosal immunity [9]. The
extraordinary heterogeneity (12=96.01%) in the current analysis
reflected fundamental challenges in studying dermatologic
toxicities. Unlike prior meta-analyses that focused on single drug
classes [7], the current study’s inclusive approach captured the
full spectrum of therapeutic agents, inevitably introducing
variability. The lack of standardized toxicity grading scales
across studies further compounded this issue. Nevertheless, the
consistency of current study's key findings across subgroups
supports their validity. However, the current study’s failure to
detect significant between-class differences (p=0.404) contrasts
with Zaghloul et al's (2005) conclusion that retinoids are
uniquely mucotoxic [4]. This discrepancy likes stems from the
inclusion of newer targeted therapies in the current analysis that
exhibit different toxicity profiles than traditional systemic
agents. The evolving dermatologic pharmacopeia might be
reducing historical disparities in oral adverse effects between
drug classes. Several clinical implications emerge: baseline oral
examinations should be routine before initiating dermatologic
therapies, retinoid patients might benefit from prophylactic lip
care regimens, JAK inhibitor recipients might need antifungal
prophylaxis during early treatment and oral symptoms should
be monitored regardless of drug class, as all showed significant
effects. These findings highlighted the importance of
interdisciplinary collaboration between dermatologists and oral
medicine specialists to optimize patient care. Future studies
should employ standardized oral toxicity metrics and longer
follow-up to better characterize the natural history of these
adverse effects.
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