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Abstract

Objective. To evaluate the impact of histologic origin on
survival in salivary duct carcinoma (SDC) and characterize its
clinical and pathologic features.

Study Design. Retrospective cohort study.
Setting. Single, tertiary academic medical center.

Methods. This study included treatment-naive patients diag-
nosed with SDC (2000-2024). Histologic origin (ex pleomorphic
adenoma [PA] vs de novo) was determined pathologically or
clinically. Kaplan-Meier analysis and log-rank tests assessed
overall survival (OS) and disease-free survival (DFS). Cox
regression estimated hazard ratios (HR) and 95% confidence
intervals (Cl) for |3 covariates.

Results. Out of N=85 SDC patients, 68 were treated with
curative intent, including 43 de novo and 25 ex PA cases.
Median follow-up was 19.8 months. OS and DFS survival were
not significantly different by histologic origin (OS P =.28; DFS
P=.19), though 2-year OS and DFS were numerically higher in
ex PA (OS: 87% vs 81%, DFS: 63% vs 57%). Histologic origin
was not associated with OS (univariate P=.29) or DFS
(univariate P=.19; multivariable P=.23). Distant recurrence
was the most common failure pattern, occurring more
frequently in de novo cases (37% vs 21%, P=.23).

Conclusion. Histologic origin was not independently associated
with OS or DFS, although numerically higher 2-year survival in
SDC ex PA may suggest potential biologic differences between
ex PA and de novo origins that warrant further study. Distant
metastasis was the primary mechanism of treatment failure for
both subtypes of SDC, highlighting the need to explore novel
treatments, such as neoadjuvant therapies.
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WILEY

, Marina Aweeda, MD? ,

alivary duct carcinoma (SDC) is the most aggressive

tumor of the 21 subtypes of primary salivary gland

carcinoma classified by the WHO.! SDC
predominantly arises in the parotid glands of older men
and often presents with lymph node involvement and distant
metastases, leading to poor prognosis.”> However, no
standardized treatment for SDC exists given the lack of
evidence-based guidelines. Instead, treatment of SDC is
largely guided by expert opinion and institutional practice
patterns, with most patients undergoing a multimodal
approach that includes surgical resection with or without
neck dissection, followed by adjuvant therapy such as
radiation, chemotherapy, or targeted hormone therapy
against human epidermal growth factor receptor 2 (HER2)
or androgen receptor (AR).>®7 Even with these therapeutic
advances, treatment of SDC remains challenging because the
genetic and molecular underpinnings of tumor development
are not fully understood.®® As such, treatment decisions are
largely guided by risk stratification of patients based on
prognostic factors.'”

Prior studies have identified certain histologic features
such as nuclear pleomorphism, mitotic rate, vascular
invasion, and extracapsular spread as prognostic indicators
associated with poor outcomes in SDC.''"' However,
tumor histologic origin has not been conclusively linked to
prognosis.>! 1516 SDC can arise de novo or from a
preexisting pleomorphic adenoma (ex PA); SDC ex PA
has traditionally been diagnosed clinically as a long-standing
mass that suddenly increases in size, or pathologically by
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identifying SDC cells arising within or adjacent to
residual PA tissue.>®!” Recent molecular studies suggest
that mutations in genes such as PLAG1 and HMGA?2 are
implicated in the development of PA and SDC ex PA, but
are typically absent in de novo SDC.5%!1720 These
biological differences between histologic origins may affect
survival outcomes.!" Although some studies suggest a trend
toward worse survival in SDC de novo, there is no
consensus on the prognostic significance of histologic origin,
with prior work by Gilbert et al showing a trend towards
improved prognosis in SDC ex PA >!1:15:16

This study aims to evaluate the impact of histologic
origin on overall survival (OS) and disease-free survival
(DFS) in salivary duct cancer in a large, single-institution
cohort. Based on prior literature, we hypothesized that
patients with SDC de novo will have poorer OS and DFS
compared to patients with SDC ex PA. By stratifying
patients according to treatment intent and applying
consistent histologic classification, this study seeks to
complement prior studies and provide additional data on
recurrence patterns and clinical outcomes of SDC.
Clarifying the prognostic significance of histologic origin

may enhance clinical decision-making and improve patient
counseling for this rare and aggressive salivary malignancy.

Methods
Study Design and Population

This retrospective cohort study was conducted at
Vanderbilt University Medical Center (VUMC) with
Institutional Review Board approval (IRB #240685).
Potential SDC cases were identified from the VUMC
Research Derivative database using a keyword search
for “salivary duct carcinoma” in pathology reports or
clinic notes between January 2000 and December 2024
(Figure 1). Upon chart review, patients were excluded if
they had a different final diagnosis per VUMC pathology,
less than 3 months of follow-up, incomplete treatment
history, or indeterminate histologic origin. Data collec-
tion was performed using REDCap.

Patients were classified as SDC ex PA if their pathology
report confirmed origin from PA or, if pathologically
indeterminate, based on clinical features consistent with PA
(eg, previous slow-growing mass present for at least 1 year

Initial keyword search in
Research Derivative
“salivary duct carcinoma”
in pathology reports or clinic notes
from Jan 2000 to Dec 2024

l

n=162

Possible cases of SDC

|

Chart Review

Excluded 77 cases:
44 with different final diagnosis than SDC
29 without documented treatment plan
3 with less than 3 months of follow-up
1 with SDC of indeterminate histologic origin

SDC
n=85

I

l

SDC ex PA SDC de novo
n=28 n=57
SDC ex PA, SDC ex PA, SDC de novo, SDC de novo,
palliative intent curative intent palliative intent curative intent
n=3 n=25 n=14 n=43

— Included in Main Analysis +——

Figure |. Methods flowchart. Of 162 possible cases of SDC, 85 were confirmed upon chart review and categorized by histologic origin and
treatment intent. Sixty-eight cases treated with curative intent were included in the main analysis.
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without neural involvement).>®!” Patients who did not meet
these criteria were classified as SDC de novo. Patients with
distant metastases at time of diagnosis or with unresectable
tumors were assigned to the palliative intent subgroup and
excluded from the main analysis to focus on curatively
treated cases. Otherwise, patients were assigned to the
curative intent subgroup.

Outcomes

OS was defined as time from diagnosis to death. Disease-
free survival (DFS) was defined as time from diagnosis to
recurrence or death, whichever occurred first.

Statistical Analysis

Analyses were performed using R. Categorical variables
were compared using chi-square or Fisher's exact tests,
and continuous variables using the Mann-Whitney U test.
Kaplan-Meier curves estimated OS and DFS, with log-
rank tests evaluating differences by histologic origin.
Survival analysis only included patients treated with
curative intent. Patients were censored at the time of an
event or date of last contact. Cox proportional hazards
regression estimated hazard ratios (HR) and 95%
confidence intervals (CI) for 13 covariates: age, sex,
histologic origin, tumor location, pathologic T- and
N-stage, postoperative radiation, neck dissection, number
of positive lymph nodes, tumor size, perineural and
lymphovascular invasion, and margin status. Cases with
missing data were excluded. Covariates were selected for
multivariable analysis based on univariate associations
(P<.05) and clinical relevance. Due to limited events,
multivariable analysis was not performed for OS.

Results

Baseline Characteristics

Eighty-five patients with a confirmed pathologic diagnosis
of SDC were identified, including 28 ex PA and 57 de
novo cases (Figure 1). Demographic and treatment
characteristics were largely similar between ex PA and
de novo cases (Tables | and 2). Most patients were male
(68%, n = 57) and Caucasian (85%, n = 72), with a median
age at diagnosis of 66 years (range 23-88 years). The most
common primary tumor subsite was the parotid gland
(80%, n = 68). Baseline tumor differences between ex PA
and de novo included presenting symptoms (P =.035),
overall stage (P =.011), and pathologic T stage (P = .040).
De novo cases more frequently presented with pain and
neural involvement (65% vs 32%), Stage IV disease (61%
vs 32%), and T4 or unknown T stage (53% vs 28%)
compared to ex PA.

Treatment Characteristics

Of 85 SDC cases, 20% (n=17) received palliative
treatment due to distant metastasis at diagnosis (n=15)

or unresectable tumor (n =2). Among these 17 palliative
cases were 3 ex PA and 14 de novo cases. The 68 patients
treated with curative intent included 25 ex PA and 43 de
novo cases. Fisher's exact test showed no significant
association between histologic origin and treatment intent
(P =.16). In the curative intent subgroup, treatment was
similar for SDC ex PA and de novo. Nearly all patients
(94%, n = 64) had surgery, mostly primary resection with
neck dissection (66%, n=42). Postoperatively, 81%
(n=52) received adjuvant therapy, split evenly between
concurrent chemoradiation (53%, n=27) and radiation
only (47%, n = 24). Only 3 patients (4%) received adjuvant
hormone therapy targeting HER2. No patients received
neoadjuvant therapy.

Follow-Up and Recurrence Patterns

Sixty-eight patients treated with curative intent were
included in the main analysis (median follow-up:
19.8 months, range 3.1-131). Median follow-up was not
significantly different between ex PA (21.5 months, range:
3-62.7) and de novo (18.3 months, range: 4.1-131;
P=.96). Among 25 SDC ex PA cases, there were 3
deaths and 7 recurrences: 5 distant, 1 regional, and 1
local. Among 43 SDC de novo cases, there were 10 deaths
and 19 recurrences: 16 distant, 2 regional, and 1 local. The
overall rate of distant recurrence was 35%. The rate of
distant recurrence was not different between SDC de
novo and ex PA (37% vs 20%; x* = 1.46, P = .23) despite a
numerically higher rate of metastases in SDC de novo.
The most common sites of recurrence overall were bone
(14%), lung (11%), liver (8%), and local (8%) (Figure 2).

Survival Analyses

Overall median DFS and OS were 3.1 and 7.1 years,
respectively. For SDC de novo, median DFS and OS were
2.9 years (95% CI 1.6-NA) and 7.1 years (95% CI 3.7-NA),
respectively. Median DFS and OS for SDC ex PA were not
reached, which indicates that less than half of the patients
had an event during their follow-up. Log-rank tests showed
no significant difference in OS (P =.28) or DFS (P=.19)
between SDC ex PA and de novo (Figure 3). Although not
statistically significant, SDC ex PA showed numerically
higher estimates for OS (87% vs 81%) and DFS (63% vs
57%) compared to SDC de novo.

Predictors of Survival

Univariate and multivariable analyses found that histologic
origin was not associated with OS (univariate P=.29) or
DFS (univariate P =.19; multivariable P = .23). In univariate
analysis, covariates associated with poorer OS included
pathologic nodal metastasis (P =.02) and increased tumor
size (P=.003). Covariates associated with poorer DFS
included pathologic nodal metastasis (P =.003), performing
neck dissection (P =.01), increasing number of positive
Ilymph nodes (P =.008), increased tumor size (P =.038),
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Table I. Baseline Characteristics of SDC ex PA and SDC De Novo (All Treatment Intents)

Characteristics SDC ex PA (N =28) SDC de novo (N =57) Total (N =85) P
Age at diagnosis, median (IQR), years 65.5 (52.3-72) 67 (61-76) 66 (59-75) .14
Male, n (%) 19 (68) 39 (68) 58 (68) I
Race, n (%) .80
White 24 (86) 48 (84) 72 (85)
Black or African American 1 (4) 3 (5 4 (5)
Hispanic or Latino 2(7) 1 (2) 34
Asian 0 1 (2) I (1)
Other or Unknown I (4) 4 (7) 5 (6)
Smoking history, n (%) 14 (50) 27 (47) 41 (48) I
Primary tumor subsite, n (%) .61
Parotid gland 23 (82) 45 (79) 68 (80)
Submandibular gland 1 (4) 4 (7) 5 (6)
Minor salivary gland I (4) 2 (4) 34
Lacrimal gland 2 (7) 1 (2) 34
Other/unknown 1 (4) 5 (8.8) 6 (7)
Presenting symptoms, n (%) .035
Painless mass 17 (61) 29 (51) 46 (54)
Painful mass 4 (14) 17 (30) 21 (25)
Facial weakness or paralysis 3(1) 14 (25) 17 (20)
Facial numbness 2 (7) 6 (1) 8 (9)
Incidental finding on imaging 6 (21) 1 (2) 7 (8)
Otalgia 2(7) 6 (1) 8 (9)
Hearing loss 0 3(5 34
Visual changes 0 2 (4) 2(2)
Follow-up, median (range), months 21.5 (3.1-62.7) 18.3 (4.1-131) 19.8 (3.1-131) .960
Overall stage, n (%) 0l1
0 I (4) 1 (2) 2(2)
| 3(1) 5(838) 8 (9)
Il 5(18) 6 (1) I (13)
11l 9 (32) 4 (7) 13 (I5)
v 9 (32) 35 (61) 44 (52)
Unknown I (4) 6 (1) 7 (8)
Pathologic T stage, n (%) .040
Tis I (4) 0 (0) I (1)
TI 4 (14) 9 (16) 13 (I5)
T2 10 (36) 13 (23) 23 (27)
T3 8 (29) 5(9) 13 (I5)
T4 3(1) 16 (28) 19 (22)
Unknown 2 (7) 14 (25) 16 (19)
Pathologic N stage, n (%) 27
NO 9 (32) 12 (21) 21 (25)
NI 4 (14) 4 (7) 8 (9)
N2 4 (14) 19 (33) 23 (27)
N3 4 (14) 7 (12) I (13)
Nx 4 (14) 12 (21) 16 (19)
Unknown 3(1) 3(5) 6 (7)
M stage, n (%) 43
MO 24 (86) 43 (75) 67 (79)
MI? 3(1) 12 (21) 15 (18)
Mx I (4) 1 (2) 2(2)
Unknown 0 (0) 1 (2) I (1)

Bolded values indicate significance at P <.05.

Abbreviations: PA, pleomorphic adenoma; SDC, salivary duct carcinoma.

*The percentages listed only reflect patients treated with curative intent. So the percentages were calculated by dividing the count listed by 25 ex PA instead of
28, by 43 de novo instead of 57.
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Table 2. Treatment, Surgical, and Pathologic Features Between SDC ex PA and SDC De Novo
Characteristics SDC ex PA (N =28) SDC de novo (N=57) Total (N =85) P
Patients treated with curative intent, n (%) 25 (89) 43 (75) 68 (80) .16
Treatment regimen, n (%)* .23
Surgery only 7 (28) 5(12) 12 (18)
Surgery with adjuvant therapy 17 (68) 35 (8l) 52 (76)
Nonsurgical primary treatment 1 (4) 37 4 (6)
Surgery, n (%)° A7
Primary resection with neck dissection 13 (54) 29 (73) 42 (66)
Primary resection only Il (46) 10 (25) 21 (33)
Neck dissection only 0 (0) I (3) I (2)
Neoadjuvant therapy, n (%) 0 (0) 0 (0) 0 (0)
Adjuvant therapy, n (%)° .928
Concurrent chemotherapy radiation therapy 10 (59) 17 (49) 27 (52)
Radiation therapy only 7 (41) 17 (49) 24 (46)
Chemotherapy only 0 (0) 1 (3) I (2)
HER?2-targeted hormone therapy 1 (6) 2 (6) 3 (6)
Non-surgical primary treatment, n (%)* .50
Close surveillance 1 (4) 0 (0) I ()
Definitive chemoradiation therapy 0 (0) 2 (5) 2 (3)
Definitive chemotherapy 0 (0) 1 (2) I ()
Neck dissection
Median number of resected lymph nodes, range 31 (10-52) 24.5 (4-63) 26 (4-63) A8
Median number of positive lymph nodes, range | (0-40) 4 (0-34) 3 (0-40) .65
Facial nerve sacrifice, n (%) 45
Yes 2(11) 7 (21) 9 (17)
No 14 (74) 20 (61) 34 (65)
Unknown 3 (16) 6 (18) 9 (17)
Perineural invasion, n (%)° .16
Yes 8 (33) 22 (55) 30 (47)
No 13 (54) 14 (35) 27 (42)
Unknown 3(13) 4 (10) 7(11)
Lymphovascular invasion, n (%)® 79
Yes 6 (25) 13 (33) 19 (30)
No 13 (54) 20 (50) 33 (52)
Unknown 521) 7 (18) 12 (19)
Tumor greatest dimension, median (range), cm® 2.65 (1.5-5.2) 2.45 (0.8-6.5) 2.55 (0.8-6.5) 45
Margin status, n (%)° .90
Yes 7 (29) Il (28) 18 (28)
No 17 (71) 21 (53) 38 (59)
Unknown 0 (0) 8 (20) 8 (13)
Androgen receptor (AR), n (%)° 49
Yes 18 (75) 18 (45) 36 (56)
No 0 (0) 2 (5) 2 (3)
Unknown 6 (25) 20 (50) 26 (41)
HER2 receptor, n (%)° 67
Yes 5(@21) 8 (20) 13 (20)
No 4 (17) 4 (10) 8 (13)
Unknown 15 (63) 28 (70) 43 (67)

Bolded values indicate significance at P <.05.

Abbreviations: PA, pleomorphic adenoma; SDC, salivary duct carcinoma.
?Percentages shown are of 68 patients treated with curative intent (25 ex PA and 43 de novo).

PPercentages shown are of 64 patients who underwent surgery (24 ex PA and 40 de novo).

“Percentages shown are of 52 patients who received adjuvant therapy (17 ex PA and 35 de novo)
9Percentages shown are of 52 patients who underwent parotidectomy (19 ex PA and 33 de novo).
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Figure 2. Patterns of recurrence. Local, regional, and distant recurrences are shown in aggregate and for both histologic origins. Distant
metastasis was the predominant mechanism of failure. Bone was the most common recurrence site.

Overall Survival Disease-Free Survival
Strata <+ SDC ex PA -+ SDC de novo Strata -+ SDC ex PA -+ SDC de novo
100 100
75 - 75 -
° < 63%
= =5 L 57%
< ) g :
% 50 £ 50
= =
w [}
Log-rank Log-rank
25 ° 25 -
p=0.28 p=0.19
0- 0-
0 235 5 7.5 10 0 2 25 5 75 10
Time elapsed, years Time clapsed, years
Number at risk Number at risk
s D PA 25 10 4 0 0 ] SDCex P 25 9 4 0 0
5] g
% SDC denovo 43 19 9 4 2 @ SDCdenovo 43 16 6 5 3
0 2:5 5 75 10 0 2:5 5 7.5 10
Time elapsed, years Time elapsed, years

Figure 3. Overall and disease-free survival. OS and DFS did not differ significantly by histologic origin (log-rank: OS P=.29, DFS P=.19),
although 2-year OS and DFS was numerically higher for SDC ex pleomorphic adenoma.

perineural invasion (P =.025), and lymphovascular invasion
(P=.022) (Table 3). In multivariable analysis, pathologic
nodal metastasis (HR 2.98, 95% CI 1.40-6.37; P =.0048)
remained an independent predictor of poorer DFS (Table 4).

Discussion

Among 68 curatively treated cases of SDC identified in
this study, OS and DFS were not significantly different
between SDC ex PA and de novo (OS P=.28; DFS
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Table 3. Univariate Analyses for Overall Survival and Disease-Free Survival
Univariate analysis
(6N DFS

Factor No. of patients HR (95% ClI) P HR (95% ClI) P
Age at diagnosis, years 68 1.00 (0.96-1.04) .96 1.00 (0.98-1.03) .88
Sex

Female 24 1.00 1.00

Male 44 2.25 (0.71-7.08) .64 2.07 (0.98-4.40) .058
Histologic origin®

ex PA 25 1.00 1.00

de novo 43 2.00 (0.55-7.26) .10 1.68 (0.77-3.63) 19
Tumor location®

Parotid 54 1.00 1.00

Other 14 [.11 (0.31-4.01) A5 1.47 (0.66-3.29) .34
T Stage

Tis/T1/T2 36 1.00 1.00

T3/T4/Tx 32 1.35 (0.50-3.64) .84 1.61 (0.81-3.20) 40
N Stage®

NO/Nx 34 1.00 1.00

NI1/N2/N3 34 4.04 (1.28-12.8) 017 3.81 (1.49-6.62) .0025
Postoperative radiation

Yes 51 1.00 1.00

No 13 0.56 (0.12-2.60) 46 0.58 (0.20-1.67) 31
Neck Dissection after primary resection

Yes 42 1.00 1.00

No 21 0.35 (0.10-1.25) 11 0.27 (0.10-0.72) .0l0
Number of positive lymph nodes 43 1.04 (0.99-1.09) 16 1.04 (1.01-1.07) .008
Tumor Size 55 1.90 (1.24-2.92) .003 1.36 (1.02-1.81) .038
Facial Nerve Sacrifice

No 34 1.00 1.00

Yes 9 1.02 (0.25-4.17) .98 2.09 (0.82-5.357) 12
Perineural Invasion

No 27 b 1.00

Yes 30 2.71 (1.13-6.50) .025
Lymphovascular invasion

No 33 1.00 1.00

Yes 20 2.41 (0.83-6.97) 11 2.46 (1.14-5.29) .022
Margin status

Negative 38 1.00 1.00

Positive 18 1.70 (0.54-5.36) 37 1.60 (0.71-3.63) 26
HER?2 status

Positive 13 1.00 2

Negative 8 0.54 (0.07-3.91) .54

Bolded P-values are significant at a .05 level.

Abbreviations: Cl, confidence interval; DFS, disease-free survival; HR, hazard ratio; OS, overall survival.

*Variables included in multivariable analyses for DFS.
®Not included due to violation of proportional hazards assumption.

P =.19), although 2-year estimates were numerically
higher in SDC ex PA (OS 87% vs 81%; DFS 63% vs
57%). Of all 85 SDC cases identified, SDC arising de
novo (67%) presented with more advanced disease,
aggressive features such as perineural invasion, and
were more likely to be treated palliatively, although

histologic origin was not associated with treatment
intent (P =.16). Distant recurrence was the primary
mechanism of failure, occurring more frequently in de
novo than ex PA (37% vs 20%, P =.23). The large
number of de novo cases treated palliatively and
recurring distantly suggests that SDC ex PA may trend
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Table 4. Multivariable Analysis for Disease-Free Survival

Multivariable analysis

DFS

Factor No of patients® HR (95% ClI) P

Histologic origin
ex PA 25 1.00

de novo 43 1.58 (0.72-3.44) 25
T stage
Tis/T1/T2 36 1.00
T3/T4/Tx 32 1.28 (0.63-2.57) .50
N stage
NO/Nx 34 1.00
NI1/N2/N3 34 2.98 (1.40-6.37)  .0048

Bolded P-values are significant at a .05 level.

Abbreviations: 95% Cl, 95% confidence interval; DFS, disease-free
survival; HR, hazard ratio.

?Out of patients treated with curative intent (n = 68), 14 patients were
excluded due to incomplete data.

toward more favorable prognosis, although differences
were not statistically significant.

This cohort's demographic and treatment character-
istics were largely similar to prior studies.>!>16:21-27
Follow-up time (median: 19.8 months) was shorter than
observed in prior studies.*!'>'®2'?7 QOverall DFS of
3.1 years was consistent with prior reports, OS of 7.1 years
exceeded previous estimates (~3-4 years), and survival
estimates at 2 years were slightly higher than prior studies,
possibly due to exclusion of patients treated with
palliative intent or loss to follow-up.*!>!%2127 The
overall distant recurrence rate of 35% was comparable
to prior studies.>!%16:21-27

Our findings that SDC ex PA and de novo show
similar OS and DFS contributes to the mixed literature
on survival differences by histologic origin in SDC.
While Boon et al and Nakaguro et al found no
association between histologic origin and prognosis,
Gilbert et al reported a trend toward worse DFS in de
novo cases, which is consistent with numerical trends
observed in our cohort.*!"!>16 By separating curative
versus palliative patients and applying consistent histo-
logic classification, our study adds complementary data
on recurrence patterns and clinical outcomes for SDC.
In contrast, prior studies often categorized patients
inconsistently, for example, by grouping SDC ex PA
with SDC de novo or with other subtypes of carcinoma
ex PA, potentially obscuring meaningful biological
differences.’!%2%-28

Similar survival rates observed in SDC ex PA and de
novo are somewhat unexpected given mechanistic
studies such as Chiosea et al, who found that SDC
ex PA has a prolonged premalignant disease course
driven by stepwise genetic alterations while SDC de novo
is characterized by rapid progression and instability due

to mutations in genes such as HRAS and TP53.%:%:11:17-20
As molecular characterization of SDC advances and
more genetic differences between SDC ex PA and de
novo tumors are identified as potential drug targets,
additional studies are needed to clarify the clinical
implications of these genetic mutations on prognosis
and treatment.®!!19-20

This study also confirmed established negative prog-
nostic factors, including pathologic nodal metastasis and
tumor size, which should continue to guide treatment and
patient counseling.>>!'!1%2>27 Notably, we found that
neck dissection predicted poorer DFS, though this likely
reflects confounding by indication as it is a marker of
advanced disease. Consistent with prior studies, our
findings showed that HER2 status was not associated
with worse survival outcomes, though this finding is
limited by incomplete data and low rates of HER2-
targeted therapy utilization.**-32

Despite advances in identifying prognostic factors, the
high rate of distant recurrence (35%) observed in this
cohort as well as in prior studies underscores the need to
explore novel treatment paradigms for SDC.*® Although
adjuvant therapies such as HER2 and AR-targeted
therapy have progressed in recent years, clinical trials
on neoadjuvant treatment in SDC remain limited.?¥>?
Future research should continue refining prognostic
frameworks and evaluate whether earlier systemic therapy
could improve outcomes in SDC.

This study has limitations. Referral bias at our
institution likely led to a higher proportion of advanced
SDC cases. To reduce this bias, patients with advanced
disease treated palliatively, mostly de novo cases, were
excluded from the main analysis. Despite this exclusion,
our results suggest a trend toward worse prognosis in de
novo cases, implying that differences in survival may be
even greater in a broader cohort that included more
advanced de novo cases. Next, the retrospective study
design inherently limited comprehensive data collection
and increased the risk of subtype misclassification,
particularly if PA features were underreported.
However, the consistent clinical behavior observed
between ex PA and de novo cases is reassuring against
misclassification. Additionally, any misclassification of
ex PA as de novo would likely bias towards under-
estimating the survival difference, given that ex PA
demonstrated a modestly more favorable prognosis.
Lastly, short follow-up and small sample size due to the
rarity of SDC limited statistical power, covariate adjust-
ment, and the strength of the conclusions, which were
drawn based on non-statistically significant results.
Future studies with larger pooled, multi-institution
datasets may help overcome these constraints.

Conclusion

Histologic origin of salivary duct carcinoma was not
independently associated with OS or DFS. Although
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differences were not statistically significant, 2-year OS and
DEFS estimates were numerically higher in SDC ex PA than
de novo, complementing prior literature on SDC outcomes.
Future studies clarifying the prognostic value of histologic
origin in SDC may aid clinicians in treatment stratification
and patient counseling, especially given the rarity of SDC
and emerging molecular insights. Lastly, the predominance
of distant metastasis as the primary mechanism of failure
for both SDC ex PA and de novo highlights the need to
investigate novel treatment paradigms, including neoadju-
vant therapies, to improve outcomes.
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