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Risk factors for dry eye disease in adult granulosa cell tumors: Implications for
quality of life
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ABSTRACT

Aim: Adult granulosa cell tumors (AGCTSs) are rare estrogen-producing ovarian neoplasms that typically
exhibit a prolonged clinical course and late recurrences. Investigating dry eye disease (DED) in this
patient population is essential, as AGCT-related hormonal alterations and therapeutic interventions may
affect ocular health. This study aimed to determine the prevalence of DED among patients with AGCT
and to assess its associations with age, menopausal status, clinicopathological features, comorbidities,
and oncologic treatments.

Materials and Methods: This retrospective, single-center study evaluated 55 patients with
histopathologically confirmed AGCT diagnosed between 2012 and 2024. DED was identified based on
ophthalmology consultation records, documented ocular symptoms, and objective testing, including
Schirmer test results (€5 mm/5 min). Associations among clinicopathological parameters, menopausal
status, adjuvant treatments, comorbidities, and DED were assessed using univariate and multivariate
logistic regression analyses, conducted with SPSS Statistics for Windows, Version 22.0 (IBM Corp.,
Armonk, NY, USA).

Results: DED was detected in 23.6% (n=13) of patients. Patients with DED were older at diagnosis in
unadjusted comparisons (mean 55.2 vs. 48.6 years); however, age was not independently associated
with DED in logistic regression analyses. In univariate analyses, no statistically significant associations
were observed between DED and menopausal status, ER or inhibin expression, FIGO stage,
endometrial pathology, recurrence, or type of adjuvant therapy. In the multivariable logistic regression
model, comorbidity (OR 1.696; 95% CI, 0.809-3.554; p=0.162) and tumor size >10 cm (OR 2.375; 95%
Cl, 0.648-8.708; p=0.192) showed non-significant trends toward higher odds of DED. In descriptive
comparisons, patients who received paclitaxel-based therapy had a numerically higher prevalence of
DED, although this difference was not statistically significant.

Conclusions: Dry eye disease should be actively considered in patients with adult granulosa cell
tumors, especially among older adults, individuals with comorbidities, and those receiving taxane-based
therapy. Integrating brief ocular surface screening into standard oncologic follow-up could facilitate the
identification of underrecognized symptoms and enhance patient comfort and quality of life.
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Bu hasta grubunda kuru gbz hastaliginin (KGH) arastiriimasi 6nemlidir; ¢linkii EGHTye bagli hormonal
degisiklikler ve uygulanan tedaviler okliler sagligi etkileyebilir. Bu ¢alismanin amaci, EGHT hastalarinda
KGH sikligini belirlemek ve KGH ile yas, menopoz durumu, klinikopatolojik ézellikler, komorbiditeler ve
onkolojik tedaviler arasindaki iligkileri degerlendirmektir.

Gerec¢ ve Yontem: Bu retrospektif, tek merkezli ¢alismada, 2012—2024 yillari arasinda tani almis,
histopatolojik olarak dogrulanmig 55 EGHT hastasi degerlendirildi. KGH; oftalmoloji konsdiltasyon
kayitlari, belgelenmig okiiler semptomlar ve Schirmer testi sonuglari (<5 mm/5 dk) dahil olmak (izere
objektif degerlendirmeler temel alinarak tanimlandi. Klinikopatolojik parametreler, menopoz durumu,
adjuvan tedaviler, komorbiditeler ve KGH arasindaki iligkiler, IBM SPSS Statistics for Windows, Stiriim
22.0 (IBM Corp., Armonk, NY, ABD) kullanilarak gerceklestirilen tek degiskenli ve ¢ok degiskenli lojistik
regresyon analizleri ile degerlendirildi.

Bulgular: KGH, hastalarin %23,6’sinda (n=13) saptandi. KGH olan hastalar, dizeltimemis
karsilastirmalarda tani aninda daha yasliydi (ortalama 55,2°’ye karsi 48,6 yil); ancak lojistik regresyon
analizlerinde yasin KGH ile bagimsiz bir iliskisi gbsterilemedi. Tek degiskenli analizlerde KGH ile
menopoz durumu, ER veya inhibin ekspresyonu, FIGO evresi, endometrial patoloji, niiks veya adjuvan
tedavi tiirii arasinda istatistiksel olarak anlamli bir iliski gbzlenmedi. Cok degiskenli lojistik regresyon
modelinde komorbidite (OR 1,696; %95 GA 0,809-3,554, p=0,162) ve tiimér ¢api >10 cm (OR 2,375;
%95 GA 0,648-8,708;, p=0,192) KGH olasiliginda artis yéniinde, ancak istatistiksel olarak anlami
olmayan egilimler gdsterdi. Tanimlayici karsilastirmalarda paklitaksel bazli tedavi alan EGHT
hastalarinda KGH prevalansi sayisal olarak daha yiiksekti, ancak bu fark istatistiksel olarak anlamii
degildi.

Sonug¢: KGH, EGHT tanili hastalarda ézellikle ileri yastaki bireylerde, komorbiditesi olanlarda ve taksan
temelli tedavi alan hastalarda gbéz éniinde bulundurulmalidir. Standart onkolojik takip stlirecine kisa bir
okiiler yiizey taramasinin entegre edilmesi, gbzden kagabilen semptomlarin saptanmasini
kolaylastirabilir ve hasta konforu ile yasam kalitesini artirabilir.

Anahtar Sozciikler: Erigkin grantiloza hiicreli tiimér, kuru gbéz hastaligi, yagsam Kalitesi, schirmer testi,
paklitaksel

fluctuations and estrogen deficiency [7, 8]. Large
cohort studies have demonstrated a significantly
increased risk of DED in women diagnosed with
ovarian cancer, especially among those older than
60 years or with disease duration =5 years [9].
These findings support the contribution of
oxidative stress and endocrine alterations to the
pathophysiology of DED [10].

INTRODUCTION

Adult granulosa cell tumors (AGCT) account for
approximately 2% of all ovarian malignancies and
represent the most common subtype of sex cord—
stromal tumors [1]. The vast majority are of the
adult type and typically produce estrogen, which
contributes to long survival and the potential for

late recurrences [2]. Given their rarity and indolent However, no original study in the literature has

clinical course, the available evidence remains
limited, underscoring the need to systematically
evaluate comorbidities that may affect quality of
life in this patient population [3].

Dry eye disease (DED) is a chronic, multifactorial
disorder of the tear film and ocular surface,
associated with aging, hormonal changes, and
systemic conditions [4]. It often presents with
nonspecific symptoms, such as blurred vision,
photophobia, foreign body sensation, stinging,
and burning, that may not correlate with objective
findings [5]. Among diagnostic tools, the Schirmer
test is frequently used to assess aqueous tear
deficiency, with values below 5 mm in 5 minutes
considered indicative of insufficient tear
production [6]. DED is particularly more common
in women after menopause due to hormonal
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systematically addressed the relationship
between DED and rare, hormone-secreting
ovarian tumor subtypes such as AGCT. The
impact of clinicopathological variables (including
menopausal status, hormone receptor expression,
adjuvant therapy, and recurrence interval) on the
development of DED in AGCT patients remains
unclear. Therefore, a retrospective analysis of
DED prevalence and its associated factors in
individuals with AGCT may help fill this gap in the
literature and provide valuable insights to improve
the quality of care and patient well-being.

MATERIALS and METHODS
Study Design and Data Collection

This study was designed as a single-center,
retrospective observational analysis. Between
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January 2012 and January 2024, the records of
781 patients with ovarian cancer were screened.
After applying the eligibility and exclusion criteria,
55 consecutive patients with histopathologically
confirmed AGCT diagnosed at the Department of
Medical Oncology, Ege University, comprised the
final study cohort. All patients with AGCT were
identified through retrospective chart review, and
ophthalmology documentation (e.g., consultation
notes and Schirmer test results) was reviewed
when available. To establish temporality, only
cases of DED diagnosed after AGCT diagnosis
were considered, while patients with documented
DED prior to AGCT diagnosis were excluded.
Patients with incomplete records, concomitant
malignancies, or insufficient follow-up data were
also excluded.

Demographic (age, menopausal status, parity),
clinicopathological (tumor size, stage, mitotic
index, endometrial pathology, estrogen receptor
(ER) and inhibin status), surgical, and adjuvant
treatment data were retrieved from patient files
and electronic medical records.

Pathological Assessment

The pathological assessment included
measurement of tumor size and location,
determination of International Federation of
Gynecology and Obstetrics (FIGO) stage,

evaluation of mitotic activity, characterization of
endometrial pathology, and assessment of ER
expression and inhibin  status. Disease
classification was performed using the 2014 FIGO
staging system, which is the most widely used and
clinically relevant framework for ovarian, fallopian
tube, and primary peritoneal malignancies [11].

Demographic Variables

For regression analyses, selected variables were
categorized using clinically relevant, previously
published thresholds to enhance interpretability.
Demographic variables included age at diagnosis
(<65 versus >65 years), menopausal status
(premenopausal versus peri/postmenopausal),
and parity (2 versus 23). Age at diagnosis was
also examined as a continuous predictor in logistic
regression models (per 1-year increase).
Comorbidity was defined as the presence of at
least one chronic systemic disease documented in
the medical records.

Pathological Variables

Pathological variables included tumor size
categorized as <10 versus >10 cm, mitotic index
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categorized as <4 versus >4 mitoses per 10 high-
power fields (HPFs) assessed in the area of
highest mitotic activity, FIGO stage grouped as
early stage (I) versus advanced stage (lI-11l), and
endometrial pathology classified as none, non-
atypical hyperplasia, or atypical
hyperplasia/carcinoma. A cutoff of >4 mitoses/10
HPFs and a tumor size threshold of 10 cm were
adopted in accordance with prior studies
demonstrating their prognostic relevance in AGCT
patients [12-14]. ER expression and inhibin status
were assessed by immunohistochemistry and
dichotomized as positive or negative.

Clinical Variables

Clinical variables included the type of surgery,
categorized as fertility-sparing surgery (unilateral
salpingo-oophorectomy or ovarian cystectomy)
versus radical surgery (total hysterectomy with
bilateral salpingo-oophorectomy, with or without
staging procedures), and disease duration,
defined as the time from AGCT diagnosis to the
last follow-up and categorized as <5 years versus
>5 years for statistical analyses, consistent with
the common reporting of 5-year survival outcomes
in AGCT cohorts [15]. Adjuvant chemotherapy
regimens were documented and classified as
bleomycin—etoposide—cisplatin (BEP) or
etoposide—cisplatin  (EP), and carboplatin—
paclitaxel-based therapy, administered according
to institutional protocols, disease stage,
recurrence status, and patient-related factors.

Assessment of Dry Eye Disease

DED was identified using a comprehensive
assessment rather than reliance on a single
diagnostic test. The evaluation included review of
ophthalmology consultation notes, patient-
reported ocular symptoms (e.g., burning, stinging,
dryness, fluctuating vision), and Schirmer test
results. The Schirmer test was performed without
anesthesia using standardized Schirmer strips
(Eagle Vision, Memphis, TN, USA). Results of <5
mm/5 min were considered indicative of aqueous
tear deficiency, in accordance with TFOS DEWS
Il recommendations [16, 17]. Additional
ophthalmologist reports, including slit-lamp
examination findings when available, were
reviewed to corroborate the diagnosis.
Documentation of prescribed topical ocular
treatments initiated following abnormal Schirmer
test results was also considered supportive
evidence for DED.
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All patients with AGCT were screened through
retrospective chart review. Patients were
classified as DED-positive (DED+) if DED was
diagnosed during oncologic follow-up and
documented in ophthalmology records based on
the above criteria, including Schirmer testing and
initiation of ocular treatment when recorded. Only
incident DED diagnosed after the AGCT diagnosis
was included; patients with documented DED
before AGCT diagnosis were excluded. Patients
without a documented diagnosis of DED in the
medical record were classified as DED-negative
(DED-).

Statistical Analysis

Statistical analyses were performed using SPSS
Statistics for Windows, Version 22.0 (IBM Corp.,
Armonk, NY, USA). Continuous variables were
expressed as mean * standard deviation or
median (min—-max), while categorical variables
were reported as numbers and percentages.
Associations between categorical variables and
DED were assessed using Pearson’s chi-square
or Fisher's exact test when expected cell counts
were <5, with Cramér’s V calculated for effect size.
Continuous variables were compared using
Student's t-test or Mann-Whithey U test,
depending on normality. To identify factors
associated with DED, univariate and multivariate
logistic regression analyses were conducted,
reporting odds ratios (ORs), 95% confidence
intervals (Cls), and p-values.

All  available clinicopathological variables,
including disease duration, menopausal status,

recurrence, endometrial pathology, ER
expression, inhibin status, adjuvant therapy,
parity, and mitotic index, were evaluated in
univariate logistic regression analyses. Variables
showing univariate trends (p<0.20) were
considered candidate predictors; however,
multivariable modeling was restricted to a

prespecified parsimonious model due to the
limited number of DED events. Statistical
significance was defined as p<0.05. The analyses
were planned as exploratory.

RESULTS

Among the 55 patients included, DED was
identified in 23.6% (n=13). Patients with DED were
significantly older at diagnosis compared with
those without DED (mean 55.2 + 8.4 vs. 48.6 £
16.1 years; median 56 [42—69] vs. 50.5 [17-84]
years; p=0.04). However, no significant
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differences were observed when age was
analyzed categorically (€65 vs. >65 years; 22.0%
vs. 40.0%, Fisher’s exact p=0.58) or according to
menopausal status (p>0.05). Baseline
clinicopathological characteristics stratified by dry
eye status are summarized in Table-1.

DED prevalence was numerically higher among
ER-positive patients (92.3% vs. 71.4%) and
among those with inhibin-negative status (23.1%
vs. 21.4%), although these differences were not
statistically significant. DED was also more
frequent in patients with comorbidities (33.3% vs.
12.0%), showing a borderline, non-significant
trend (x? (1) =3.527, p=0.060; Cramér’s V=0.253).
DED was observed in 20.6% of patients without
adjuvant therapy, 25.0% of those receiving
BEP/EP, and 40.0% of those treated with
carboplatin—paclitaxel; although this difference
was not statistically significant (p=0.627), the
proportion was numerically higher in the
carboplatin—paclitaxel group. No other
clinicopathological variables differed significantly
by DED status (all p>0.05; Table-2).

Univariate logistic regression revealed no
significant associations between DED and the
evaluated variables, including disease duration,
menopausal status, parity, FIGO stage, type of
surgery, recurrence status, endometrial
pathology, ER expression, inhibin status, adjuvant
therapy, or mitotic index; age was examined both
as a continuous predictor and dichotomized at 65
years (<65 vs >65). In univariate logistic
regression, age at diagnosis was not significantly
associated with DED (OR per 1-year increase,
1.034; 95% ClI, 0.987-1.083; p=0.163). However,
comorbidity (OR 2.62; 95% Cl 0.78-8.80;
p=0.114) and tumor size >10 cm (OR 2.60; 95%
Cl 0.68-9.90; p=0.140) showed a trend toward
increased risk.

Given the limited number of DED events (n=13)
and the resulting risk of overfitting, we prespecified
a parsimonious multivariable logistic regression
model. Candidate predictors were screened in
univariate analyses, and to support model
stability, we retained only two clinically plausible
variables showing the strongest univariate trends
(p<0.20) (comorbidity and tumor size >10 cm).
Other candidate covariates were not entered to
maintain model stability in this small-event
dataset. Age was examined in a sensitivity
analysis; inclusion of age did not materially
improve model fit (-2LL: 55.949 vs 55.564;
Nagelkerke R% 0.111 vs 0.120) and did not
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change the direction of the associations for
comorbidity (OR 1.696 vs 1.417) and tumor size
>10 cm (OR 2.375 vs 2.385).

In the multivariable model including comorbidity
and tumor size >10 cm, the model did not reach
statistical significance (Nagelkerke R?=0.111;
Omnibus p=0.122), but both predictors retained

positive associations with DED (comorbidity: OR
1.696; 95% CI 0.809-3.554; p=0.162; tumor size
>10 cm: OR 2.375; 95% Cl 0.648-8.708;
p=0.192). The results of the logistic regression
analysis are summarized in Table-3. No DED
cases were observed among patients with stage
[I-111 disease, which precluded reliable estimation
of an odds ratio for FIGO stage due to sparse data.

Table-1. Baseline demographic and clinicopathological characteristics of patients according to dry eye disease

status
Characteristic Subgroups Dry eye (+) n=13  Dry eye (-) n=42
Age at diagnosis, Mean = SD 55.2+84 48.6 £ 16.1
Age at diagnosis, Median [min—max] 56 [42-69] 50.5[17-84]
Age group <65 years 10 (76.9%) 36 (85.7%)
>65 years 3(23.1%) 6 (14.3%)
Comorbidity
Present 10 (76.9%) 20 (47.6%)
Absent 3(23.1%) 22 (52.4%)
Menopausal status
Premenopausal 6 (46.2%) 14 (33.3%)
Peri/Postmenopausal 7 (53.8%) 28 (66.7%)
ER
Positive 12 (92.3%) 30 (71.4%)
Negative 1(7.7%) 12 (28.6%)
Inhibin
Positive 10 (76.9%) 33 (78.6%)
Negative 3(23.1%) 9 (21.4%)
Adjuvant therapy
None 7 (53.8%) 27 (64.3%)
BEP/EP 4 (30.8%) 12 (28.6%)
Carboplatin—Paclitaxel 2 (15.4%) 3 (7.1%)

Table-2. Association between clinicopathological variables and DED in AGCT patients. Fisher’s exact test was used
when expected cell counts were <5; x? and Cramér’s V are not reported for Fisher's exact test. aNo DED events

were observed in patients with Stage II-lll disease.
Variable Test used X2 p-value Cramér's V
Age group (<65 years vs >65 years) Fisher's exact — 0.582 -
Tumor size group (210 vs >10 cm) Pearson x2 2.248 0.134 0.202
Comorbidity (present vs absent) Pearson x2 3.527 0.060 0.253
Endometrial pathology (None / non-atypical Pearson x? 2.985 0.225 0.233
hyperplasia / atypical hyperplasia—
carcinoma)
FIGO stage (Stage | vs Stage Il1-lll) Fisher’s exact - 0.353a -
Tumor laterality (right vs left) Pearson x2 1.481 0.224 0.164
Type of surgery (fertility-sparing vs radical)  Fisher's exact - 0.385 -
Inhibin (positive vs negative) Pearson x2 0.561 0.454 0.101
Adjuvant therapy (None vs BEP/EP vs Pearson x2 0.933 0.627 0.130
carboplatin—paclitaxel)
Parity (=3 vs <2) Pearson x2 0.782 0.676 0.119
Mitotic index (<4 vs >4) Pearson x2 0.115 0.734 0.046
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Table-3. Logistic Regression Analysis of Dry Eye. a Since no DED cases were observed in the stage Il group,
separation occurred in the logistic regression model, and reliable OR and CI values could not be estimated.

Variable Univariate Multivariate
OR 95% CI p-value OR 95% ClI p-value

Duration of diagnosis (<5 years vs. >5years) 0.31 0.04-2.41 0.454 — — —
Age group 1.80 0.38-8.50 0.458 — — —
(<65 years vs. >65)
Comorbidity 2,62 0.78-8.80 0.114 1.69 0.80-3.55 0.162
(present vs. absent)
Menopausal status (Premenopausal vs. 0.92 0.33-2.57 0.477 — — —
peri/postmenopausal)
Presence of recurrence 0.51 0.10-2.63 0.429 — — —
(Present vs. absent)
Endometrial pathology 0.99 0.38-2.57 0.979 — — —
(None / non-atypical hyperplasia / atypical
hyperplasia—carcinoma)
FIGO stage — — —a — — —
(Stage | vs. Stage II-11)
Inhibin 0.56 0.12-2.56  0.458 — — —
(positive vs. negative)
Adjuvant therapy group 151 0.35-6.46 0.374 — — —
(None vs. BEP/EP vs. carboplatin—paclitaxel)
Parity 158 0.55-456 0.394 — — —
(=8 vs. =2)
Tumor size 2.60 0.68-9.90 0.14 2.37 0.64-8.70  0.192
(>10 cm vs. 10 cm)
Mitotic index 0.80 0.22-2.87 0.734 — — —
(>4 vs. <4)

DISCUSSION ocular surface screening in older AGCT patients

In this single-center retrospective series, DED was
identified in 23.6% of AGCT patients. DED is a
multifactorial disorder characterized by loss of tear
film homeostasis, instability/hyperosmolarity, and
ocular surface inflammation. The TFOS DEWS Il
consensus places these components at the core
of the disease and recommends not relying on a
single diagnostic test [17, 18]. Aging and female-
specific  hormonal changes (menopause
/hypoestrogenism) increase the risk of DED, and
several studies have reported higher prevalence
in postmenopausal women [19, 20]. In this study,
patients with DED were older at diagnosis (55.2
vs. 48.6 years; p=0.04) in unadjusted
comparisons. However, when age was examined
in univariate logistic regression—both as a
continuous variable and dichotomized at 65
years—this association did not reach statistical
significance, likely reflecting limited statistical
power due to the small sample size and the low
number of DED events (n=13).

These findings are directionally consistent with
TFOS consensus statements and epidemiological
evidence indicating higher DED prevalence with
advancing age, supporting consideration of brief
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during routine follow-up. In a cohort study based
on the Taiwanese LHID/NHIRD database,
including 4,992 ovarian cancer patients and
19,968 matched controls, ovarian cancer was
associated with an increased risk of newly
diagnosed DED (aHR 1.10; p=0.040), with a more
pronounced effect in patients aged =60 years and
in those with disease duration =5 years [9].
Similarly, a large meta-analysis reported tumor
presence as an independent risk factor for DED
(OR 1.46; p<0.001), lending biological plausibility
to our findings and suggesting that malignancy-
related systemic alterations may adversely affect
ocular surface health [21]. In our cohort, disease
duration (<5 vs >5 years) was not significantly
associated with DED, which may reflect limited
statistical power and potential information loss
from dichotomizing duration. Larger prospective
studies are needed to clarify the effects of age and
disease duration on the risk of DED in AGCT.

In the broader literature, the use of aromatase
inhibitors and radiotherapy in breast cancer
patients has been identified as a risk factor for
DED [22]; radiotherapy following head and neck
cancer has been shown to impair the structure and
function of the meibomian glands [23, 24], and
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nasopharyngeal carcinoma has also been

associated with DED [25].

Because AGCTs are sex cord—stromal tumors that
frequently secrete estrogen, the influence of the
endocrine milieu on the ocular surface is
particularly intriguing. The indolent course of
AGCTs, their propensity for late recurrences, and
the presence of FOXL2 mutations in the majority
of cases, when combined with prolonged
hormonal exposure, may increase susceptibility to
DED; the clinical and molecular characteristics of
AGCT described in the literature support this
framework [26, 27]. However, data specifically
addressing DED in AGCT are scarce, and our
study is among the first single-center efforts to
address this gap. Oxidative stress emerges as a
common theme in the relationship between DED
and ovarian cancer. Evidence that oxidative stress
plays a role in both ovarian cancer biology and
DED pathogenesis makes this association
biologically plausible [9, 28].

In the univariate analysis, the observed trend
toward increased risk with  comorbidity
(particularly  diabetes, hypertension, and
polypharmacy) and tumor size >10 cm supports
the multifactorial nature of DED. Larger tumor size
may increase DED risk through intermediaries
such as more intensive or prolonged treatment,
systemic inflammation, or longer disease duration.
Diabetes contributes to DED development by
disrupting tear film homeostasis through
peripheral and autonomic nerve damage as well
as poor glycemic control [29, 30]. Moreover,
cardiometabolic comorbidities and systemic
medications with anticholinergic effects (e.g.,
antihistamines, psychiatric drugs), diuretics, and
beta-blockers may reduce tear secretion and
further predispose to DED [31-33].

In the multivariate model including comorbidity
and tumor size >10 cm, the overall fit was not
significant (Nagelkerke R? = 0.111; Omnibus p =
0.122), reflecting the limited number of events (n
= 13). The attenuation of the odds ratio for
comorbidity in the multivariable model likely
reflects adjustment for tumor size and the limited
number of DED events. Thus, the findings should
be considered hypothesis-generating. The
absence of DED cases in stage IlI-lll patients
(complete separation) most likely reflects stage
imbalance and shorter follow-up in advanced-
stage patients rather than a true protective effect,
making exclusion of FIGO stage from the
multivariable model methodologically appropriate.
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In the present series, although no significant
differences were observed among adjuvant
treatment subgroups, the higher prevalence in
taxane-containing regimens was clinically
noteworthy. The literature has shown that ocular
surface discomfort and DED symptoms increase
after paclitaxel therapy compared with control
groups; taxanes may affect meibomian gland
function and have been implicated in ocular
surface neuropathy [31]. Studies have reported
that patients receiving paclitaxel exhibit greater
ocular surface discomfort related to DED, with
OSDI scores significantly higher than controls,
particularly in those with peripheral neuropathy;
this suggests that taxanes may increase DED risk
through corneal nerve damage [34]. No statistical
associations were found between DED and
ER/inhibin status, endometrial pathology, stage,
type of surgery, or adjuvant regimen; however, the
small sample size and low event counts in certain
subgroups (e.g., carboplatin-paclitaxel, n=5) may
have increased the risk of type Il error.

In oncology patients receiving immune checkpoint
inhibitors (ICls), DED is also among the most
frequently reported ocular immune-related
adverse events. While most studies report a
prevalence of approximately 1-4%, higher rates
have been observed in some series [35, 36]. The
proposed mechanism involves immune activation
of the lacrimal glands and ocular surface [37].
Although ICI use in AGCT remains limited, the
potential ocular effects of immunotherapies
administered in advanced settings should be
considered.

Limitations and Strengths

One of the strengths of our study is its focus on
DED as a specific quality-of-life parameter in the
rare AGCT setting. Furthermore, the diagnosis of
DED was based not only on subjective symptoms
but also on ophthalmology consultation records

and Schirmer test results, which adds
methodological value.
However, several limitations should be

acknowledged. First, the retrospective, single-
center design introduces the risk of selection and
information bias. Second, the diagnosis of DED
was based primarily on medical records and a
Schirmer test threshold <5 mm/5 min; according to
the TFOS consensus, multiple tests (e.g., tear film
break-up time, ocular surface staining, osmolarity,
OSDI) in conjunction with symptom assessment
are recommended. Because DED ascertainment
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relied on documented diagnoses, undiagnosed or
unrecorded DED may have been misclassified as
DED-. Therefore, the prevalence of DED in the
present study may have been underestimated or
subject to measurement bias. In addition, small
subgroup sizes (particularly in adjuvant therapy
categories), the overall limited sample size, and
the limited number of DED events (n=13)
restricted the power of multivariable modeling. In
addition, the FOXL2 mutation status, a
characteristic molecular marker of AGCT, could
not be assessed in our cohort, which represents
an important limitation as potential molecular
associations with DED could not be explored.
Finally, the timing of DED onset (at diagnosis
versus post-treatment) and the symptom burden
(e.g., OSDI scores) could not be determined with
clarity.

For these reasons, our findings should be
considered hypothesis-generating and require
validation through larger, multi-center prospective
studies conducted in accordance with TFOS
standards.

CONCLUSION

DED was relatively frequent in AGCT patients.
Patients with DED were older at diagnosis, while
comorbidities and prior taxane exposure showed
non-significant trends toward higher DED
prevalence. Incorporating a brief DED
screening—based on symptom inquiry and simple
ocular examination—into routine oncological
follow-up may provide meaningful benefits for
long-term comfort and quality of life. To strengthen
these findings, larger prospective multicenter
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