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Letter to the Editor
Chrysilla et al. provided valuable insights into the pathophysiology

of localized provoked vulvodynia (LPV) through their integrated analy-
sis of inflammatory mediators and lipidomic profiles.1 A major strength
of their study is its integrated design, combining in vitro fibroblast and
in vivo behavioral assays. The lipidomic approach, detecting 122 medi-
ators, represents an important step toward elucidating LPV’s biochemi-
cal complexity. Moreover, simultaneous evaluation of pro-
inflammatory and pro-resolving lipids under non-steroidal anti-
inflammatory drug (NSAID) exposure offers a holistic perspective on
disease mechanisms; for example, ibuprofen completely ablated
prostaglandin E2 (PGE2) in fibroblast cultures (Fig. 2A) yet reduced
pro-resolving mediators such as 11(12)-epoxyeicosatrienoic acid (EET)
and resolvin E2 (RvE2) by over 50% (Fig. 4B, 4G), highlighting thera-
peutic trade-offs that could inform clinical strategies. This dual effect
underscores the clinical challenge of balancing inflammation suppres-
sion with resolution, a critical consideration for chronic pain manage-
ment. However, the interpretation of lipidomic clustering warrants
more cautious consideration, as it relies heavily on the principal com-
ponent analysis (PCA).

PCA—a linear dimensionality reduction technique—may not fully
capture non-linear relationships inherent in lipid metabolism and in-
flammatory signaling.2–4 These pathways involve dynamic, multi-level
interactions among cyclooxygenase (COX), lipoxygenase (LOX), and cy-
tochrome P450 (CYP450) networks, unlikely to conform to PCA’s linear
assumptions. Their PCA plots (Figs. 3A and 3B) illustrate separation be-
tween treatment groups but do not report the proportion of variance ex-
plained, a key metric for assessing robustness. Furthermore, lipidomic
datasets often exhibit compositional constraints and correlated fea-
tures, making linear projections prone to distortion and potentially
masking biologically relevant clusters.5,6

This reliance introduces two analytical limitations: first, PCA as-
sumes linearity and orthogonality of components, problematic for
lipidomic datasets characterized by non-linear dependencies; second,
subsequent interpretations may implicitly depend on parametric as-
sumptions in statistical tests applied to high-dimensional, noisy
data—conditions under which these assumptions rarely hold. Such

oversimplification risks misdirecting therapeutic insights, especially
when lipid mediators influence both nociceptive signaling and inflam-
mation resolution.

To address these limitations, future studies should prioritize biologi-
cally meaningful feature selection and adopt analytical frameworks
that better reflect lipidomic complexity. High predictive accuracy alone
does not guarantee reliable identification of disease-relevant features,
and interpretability remains a challenge. Robust unsupervised ap-
proaches such as Feature Agglomeration and Highly Variable Gene Se-
lection offer principled strategies for identifying lipidomic signals with-
out imposing linear constraints.7,8 Additionally, non-parametric corre-
lation measures (e.g., Spearman’s rho, Kendall’s tau) are well-suited for
detecting monotonic relationships in lipid-lipid interactions, offering
resilience to outliers and distributional assumptions.9,10 Incorporating
these strategies will not only enhance statistical rigor but also uncover
mechanistic patterns that inform precision medicine approaches for
LPV and related chronic pain disorders, ultimately improving transla-
tional relevance.

In conclusion, while Chrysilla et al.’s study provides critical insights
into NSAID effects in LPV, adopting frameworks beyond linear assump-
tions is essential for capturing lipid signaling complexity. Advanced an-
alytical strategies will enhance interpretation, support reproducible re-
search, and accelerate targeted therapy development for chronic vulvar
pain, with direct clinical implications. Ultimately, integrating computa-
tional tools with lipidomics can bridge molecular insights and action-
able interventions, improving outcomes and guiding future therapeutic
innovation.
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