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1. Introduction


Immunohistochemistry (IHC) is an ancillary method, widely used in pathologist practice, that allows to identify diagnostic and prognostic/predictive therapeutic response protein markers on tissue samples by the use of specific monoclonal antibodies and chromogenic substances that guarantee the visualization of the antibody–antigene binding complex under the light microscope [1]. Coon et al. in 1941 [2] first introduced the use of fluorochrome-conjugated antibodies in clinical practice. Since then, IHC has gone from being a useful tool for identifying the differentiation line of otherwise undifferentiated cells, to a technique capable of providing not only diagnostic but also prognostic and predictive indications of response to specific therapeutic options [1,3]. The aforementioned peculiarities have made IHC one of the most used ancillary methods in the histopathological approach to human neoplastic and non-neoplastic diseases [3,4,5].



This Special Issue contains 11 accepted papers that provide readers with a comprehensive update on the current and future applications of IHC in medical practice.




2. Diagnostic Applications of Immunohistochemistry


The detection on tissue specimens of protein markers capable of identifying the differentiation line (melanocytic, epithelial, neural, mesenchymal or lymphoproliferative) of poorly differentiated tumors is undoubtedly one of the major advantages of IHC [3]; since its introduction, it has represented a valid diagnostic tool that, combined to the “evergreen” morphology, allowed pathologists to formulate a more accurate diagnosis of neoplasms, previously labeled as “undifferentiated” [3]. Furthermore, the increasing knowledge about the genetic landscape of human neoplasms has allowed the identification of specific genes, deriving from molecular alterations and encoding proteins, whose expression was restricted to a specific cancer type [3]; such proteins could be easily targeted by IHC, greatly improving the diagnostic accuracy of neoplasms that harbored specific molecular alterations, such as solitary fibrous tumor (SFT) [6] or glioblastoma multiforme (GBM) [7].




3. Prognostic and Predictive Value of Immunohistochemistry


However, the major clinical impact of IHC is not in the diagnostic field but that of providing the oncologist with essential prognostic and predictive information of therapeutic response [3]. The aforementioned application field of IHC was born with the introduction in clinical practice of the immunohistochemical detection of Hormone Receptors (estrogen and progesterone receptors) and HER-2/neu in the diagnostic approach to breast cancer [8,9]; in this regard, the “molecular” classification of breast cancer (Luminal A vs. Luminal B vs. HER-2/neu vs. Basal-like), based on the different combinations of Hormone Receptor and HER-2/neu immunoexpression has almost replaced the morphological one, since the former was able to select specific patient subgroups with a similar outcome and potential candidates to “personalized” treatments [8,9].



The search for new prognostic factors, promptly identifiable by IHC, has been and still is particularly intense in the field of rare malignancies with poor prognosis. In recent years, our research group reported some immunohistochemical markers with prognostic significance in terms of overall survival, disease-free survival and risk of distant metastasis in rare and prognostically poor tumors, such as uveal melanoma (UM) [10,11,12,13,14,15] and malignant mesothelioma (MM) [16,17,18,19].




4. Future Perspectives


The introduction of new molecular tests, including fluorescence in situ hybridization (FISH), real-time polymerase chain reaction (rt-PCR) or next generation sequencing (NGS) has not replaced IHC, that, due to its low costs and its immediate applicability, remains the most used first level test [3]. The 11 published papers included within this Special Issue provide the scientific community with new potential application fields of IHC in human neoplastic and non-neoplastic diseases, emphasizing the concept that the identification of new factors capable of predicting the biological behavior of diseases must represent a direction to follow in medical scientific research.
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