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Abstract: Personalized or precision medicine is the future of cancer treatment modalities. It is advancing at a rapid pace and 
transforming the practice of oncology. Personalized oncology demands personalized (precision) pathology. New biomarkers are 
continuously being discovered, and there is increasing emphasis on individualized care. The primary aim of oncology in the new 
era is to utilize the molecular characteristics of malignant tumors to design the best and most optimal treatment for each cancer patient. 
Molecular diagnostics is the cornerstone of precision oncology. Pathology always had a crucial and major role in cancer care 
encompassing all aspects of oncology and this role is becoming even more critical. It is expanding and transforming into an even 
more dynamic specialty. Pathologists in developing countries and low resource settings need to understand these changes, take up the 
new challenges and opportunities, and modify their practice accordingly not only in order to remain relevant, but even more 
importantly to embrace a more central and vital role in cancer care. They need to embrace molecular technologies like next- 
generation sequencing (NGS) and familiarize themselves with new and emerging molecular biomarkers, and how these help in 
deciding the best targeted therapy for individual cancer patients. They also need to incorporate digital pathology (DP) and artificial 
intelligence (AI) in their routine practice. Herein, we present our views and perspective regarding opportunities and challenges for 
pathologists in the era of “precision oncology”. 
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Introduction
Modern pathology traces its roots Virchow and the development of cellular pathology in the nineteenth century, and 
became more streamlined as a clinical discipline in the early twentieth century. The introduction of immunohistochem
istry (IHC) in 1980 represented a crucial milestone which transformed the practice of pathology. Subsequently, critical 
developments occurring in the first decade of the new millennium included the development of the first institutional 
assays for personalized medicine in 2004 and next-generation sequencing (NGS) in 2010. Another revolution in 
pathology is currently underway in the form of Digital Pathology (DP) and Artificial Intelligence (AI). The first digital 
scanner for primary diagnosis was cleared by FDA in 2017,1 while the development of AI-based pathology algorithms 
has already started to play a major role in improving cancer care.2

In this article, we will present our perspective regarding the opportunities and challenges for pathologists, especially 
those practicing in low resource settings/countries in the era of precision oncology. We hope the underlying text will help 
pathologists in understanding these changes and encourage them to embrace new technologies and methods, thus 
assuming a more central role in cancer care. We will discuss the role of molecular biomarkers and their essential role 
in deciding the best personalized treatment for individual cancer patients, as well as the NGS-based technologies which 
make this happen. We will also talk about the role of DP and AI in pathology, and discuss the difficulties and challenges 
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(development of infrastructure and its sustainability, and availability as well as training and retention of manpower) in 
low-resource settings and the ways these can be tackled.

Precision Oncology and Precision Pathology
Personalized or precision medicine is the future of cancer treatment modalities. Advances in genomics are impacting 
contemporary oncology practice. New molecular biomarkers are being discovered at a rapid pace and being incorporated 
in cancer care. The focus is now on individualized care. Currently, the primary aim of oncology is to utilize the power of 
molecular biomarkers to design the best treatment benefits for each cancer patient. The core of precision medicine is to 
optimize the best therapeutic strategy for individual patients based on the genomic and molecular profiling of their 
cancer3 The role of pathologists in cancer care is becoming even more crucial and central, encompassing all aspects of 
oncology.

Discussion
For a long time, morphology has been considered the “gold standard” for diagnosis of cancer, but it is now increasingly 
recognized that morphology alone may not be sufficient to determine the clinical behavior of a cancer. Thus, tumor 
markers are being increasingly used as predictive tools in determining the response to targeted cancer treatments. It may 
become increasingly difficult to justify the old concept of the pathologist as a physician who looks through the 
microscope and makes a diagnosis. Whereas until recently, pathologists were mainly required to define prognostic 
biomarkers, they are now increasingly required to define predictive biomarkers as well.4,5 The wide range of molecular 
genetic technologies now available, and continuous rapid discovery of new molecular biomarkers, are reshaping how 
pathologists work and beginning to have a direct impact on the practice of pathology. The correlation of molecular 
findings with morphology is now essential.6,7

Morphological examination of cancer tissue under the microscope (H&E, IHC) is still extremely important both 
for diagnosis and prognosis, and the role of microscopy is still expanding. Some examples of importance of 
microscopy in providing essential prognostic and predictive information include reporting ER, PR, HER2 and 
tumor infiltrating lymphocytes (TILs) in breast cancer, MMR in gastrointestinal cancers, PD-L1 and p16 in several 
cancers etc.

Two examples of the prognostic role of H&E are provided here.
Pathologists must report the response to chemotherapy in post-chemotherapy resection specimens.
In breast cancer, Residual cancer burden (RCB) is a pathological scoring system combining information about 

the tumor bed and the axillary nodes. This information is used to calculate an RCB score. RCB 0 indicates 
a pathological complete response (pCR), meaning no cancer is detectable RCB I, II, and III indicate increasing 
amounts of residual cancer. RCB score is a reliable indicator of long-term prognosis and survival. It helps clinicians 
determine the best course of adjuvant therapy. While pCR is a positive outcome, some of these patients still 
experience recurrence, and some without pCR have good long-term outcomes. RCB provides a more nuanced 
assessment of treatment response. It helps identify patients who need more aggressive treatment based on the extent 
of residual cancer. Thus, it provides valuable information about a patient’ helping oncologists tailor treatment 
strategies and potentially improve long-term outcomes for breast cancer patients.8–10 Pathologists can also grade the 
treatment response using the Miller-Payne grading system with grades 1 to 5 indicating increasingly effective tumor 
response. Grade 5 signifies pathological complete response (no malignant cells are seen although DCIS may be 
present, only stroma and macrophages are seen only). The Miller-Payne system is also useful in stratifying survival 
outcomes of post-chemotherapy patients.11

In colorectal cancer (CRC), neoadjuvant chemotherapy is associated with significant tumor response and better 
prognosis. The College of American Pathologists recommends modified Ryan scheme, based on the scheme proposed by 
Ryan et al,12 for reporting tumor regression score from 0 to 3, with score 0 signifying complete tumor response (no viable 
cancer cells present, while score 3 signifies poor or no response (extensive residual cancer with no evident tumor 
regression).
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Cold Ischemia Time in Cancer Specimens
It is worthwhile to briefly discuss the importance of cold ischemia time as an essential assurance tool in cancer 
specimens. Cold ischemia time represents the time duration before tissue is fixed following the biopsy/surgical 
procedure. The general recommendation is to keep it as short as possible. It is critical because prolonged cold ischemia 
time can negatively affect the quality of proteins and RNA, leading to inaccurate test results for IHC and molecular 
studies performed on the tissue. For breast cancer, ASCO/CAP guidelines recommend minimizing it to less than one hour 
to ensure reliable results. For DNA testing, it should be less than 1 hour for FISH, and 24 hours or less for PCR; it should 
be less than 12 hours each for RNA and protein; and less than 6 hours for morphology.13 Labs need to clearly 
communicate to the OR about the importance of ensuring correct cold ischemia times and mentioning it on the 
requisition slips. Standardized procedures for specimen handling and transport should be developed at institutional 
levels. Cold ischemia time and fixation time must be clearly mentioned in pathology reports of cancer specimens. In 
breast cancer, where biomarkers (ER, PR, and HER2) are essential for determining cancer type and aggressiveness as 
well as for determining the best treatment options, minimizing cold ischemia time is critical.14,15

Pathologists as Collaborative Clinicians
In the currently evolving scenario, pathologists will increasingly become collaborative clinicians and definitively enter 
the domain of clinical management of cancer. They will be expected to predict risk of cancer development, diagnose 
early/precursor lesions, identify treatment targets, measure and monitor tumor mutational burden etc. They will also have 
a crucial role in identifying patients who will benefit from properly targeted immunotherapies. They will now work and 
collaborate actively with multidisciplinary teams in tumor boards including molecular tumor boards (MTBs) to help 
decide treatment for individual cancer patients. They will serve alongside oncology care teams. Histopathologists are 
a core part of MTBs because they provide the crucial histopathological context for the molecular findings.16,17 A recent 
study by Volders et al recommends the establishment of national molecular tumor boards to decide the best treatment for 
individual cancer patients.18

Comprehensive Genomic Profiling (CGP)
Precision medicine is the future of treatment modalities for cancer. Until a few years back, single marker molecular 
testing was performed in different cancers. However, its utility is decreasing with every passing day. There is an 
increasing need for CGP of malignant tumors for more accurate diagnosis and prognostication and identifying potential 
therapeutic targets. Considerable advancements in NGS technologies have increased the use of CGP as the primary tool 
for deciding personalized, precise molecular-based treatment of cancer.19 CGP is an advanced molecular diagnostic 
testing technology which uses NGS to analyze hundreds of genes simultaneously in a single tumor sample, and identifies 
actionable mutations in various cancers to help decide targeted therapies and immunotherapies in individual cancer 
patients based on the identified genomic alterations. It identifies all four main classes of genomic alterations-SNVs, 
indels, CNVs, and fusions, as well as complex molecular signatures of cancers such as tumor mutation burden (TMB), 
microsatellite instability (MSI) etc. It provides opportunities to understand differences in the biology of malignant tumors 
at the time of initial diagnosis and at tumor recurrence. CGP is critical to understanding intra-tumor heterogeneity and 
therapeutic resistance and developing the most effective treatment strategies. A recent study by Hung et al highlighted the 
crucial role of CGP in identifying actionable genomic alterations and deciding effective treatments for individual cancer 
patients.20 CGP is increasingly considered the cornerstone of precision oncology.

With technologies like CGP, pathologists can determine molecular signatures of various cancers thus allowing 
patients to receive personalized therapies for their cancers. Pathologists will use their expertise to combine morphological 
and molecular information resulting in an integrated report providing definitive diagnosis as well as accurate prognostic 
and predictive information. Such integrated reports will allow cancer patients, including those with metastatic tumors, to 
receive optimum treatment. Pathologists will thus acquire a major role in helping clinicians in designing tailored 
treatment regimens (therapy selection), so that cancer patients receive the best personalized treatment for their cancers. 
Thus, the role of pathologists will become more challenging and demanding. They will need to be diagnosticians as well 
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as clinicians. The broadening role of pathology represents a significant challenge to pathology practices. These 
challenges must be addressed in training programs and the workflow in pathology departments.

A number of robust and comprehensive CGP solutions are commercially available and provide accurate and rapid 
results allowing patients to receive the best cancer therapy based on the precise molecular characteristics of their cancer.

Integration of Morphology and Molecular Changes for Optimal Treatment
This new era is that of “big data” and personalized medicine.21 In this exciting time, pathologists need to understand that 
initiative and new innovations are required for comprehensive integration of morphology and molecular characteristics of 
each cancer as cancers can no longer be treated based on morphologic subtypes alone. The diagnosis and treatment of 
cancer will depend on the integration of molecular biomarkers and morphology. Pathologists are responsible for this 
integration and for interpreting the integrated findings.22,23 For example, many different mutations are seen in adeno
carcinoma of lungs, and individual patients need to be treated differently based on the presence of specific mutations 
(new specific treatments are becoming available) irrespective of the morphologic appearance which may be similar. 
Similarly, other cancers in the body also show many different mutations, and major cancer types also show a range of 
molecular alterations. Similar molecular changes may occur in different cancers which means the same targeted therapies 
can be given in all cancers manifesting the same molecular alterations. For example, HER2 overexpression is seen in 
breast, gastric and lung cancer, while BRAF alterations occur in melanoma, and colon cancer. Although few personalized 
treatment options are currently available for primary CNS neoplasms in spite of major advances in the molecular 
profiling and classification of these tumors, a recent study highlighted the role of molecularly guided treatment in CNS 
neoplasms.24 Pathologists must communicate effectively with clinicians for optimal patient care. A new approach being 
advocated these days is that pathologists also meet directly with cancer patients to explain the pathology report. The 
reports should be so phrased that cancer patients themselves can fully understand their disease, treatment options, and 
participate in shared decision making. In other words, pathologists should deliver consumable pathology reports for 
cancer patients. Clinicians are sometimes impatient as they need to start treatment but will need to understand that 
effective communication with pathologists will help in the selection of the best therapy for the patients. In addition to an 
initial microscopic examination, pathologists can determine whether there is enough tumor tissue for additional testing 
and whether a liquid biopsy is feasible. To emphasize again, future pathologists will no longer be solely focused on 
diagnosis but will also have a crucial role in integrating molecular and morphologic information, refining cancer 
classification and identifying potential therapeutic targets to guide treatment decisions and predicting patient outcomes. 
With the continuous advances in genomic and molecular testing and the gradual transformation of pathology in 
embracing molecular testing, the role of the next-generation pathologists is increasingly critical in cancer care. They 
will play a vital role in treatment selection based on the specific molecular characteristics of a particular cancer. They will 
help determine which drugs will be most effective a particular patient. In addition, they will play a major role in 
monitoring how effective the response to a particular treatment by analyzing biopsies taken during and after treatment, 
and predicting relapses. Thus, pathologists will be at the forefront of translational research and will be part of clinical 
trials collaborating with researchers and pharmaceutical companies to develop new diagnostic tests, identifying new 
biomarkers and drugs.

DP and AI Solutions
The term “AI” means a field in computer science that emulates human intelligence by computers designed to think and 
act like humans in similar situations. In other words, AI refers to intelligent machines that think and act like humans. AI 
now has a vital role in medicine. Deep learning (DL) and machine learning (ML) are subtypes of AI. DL refers to 
machines that can think like human brain using artificial neural networks. ML refers to systems that learn things based on 
experience and provide defined data in order to make proper decisions.25

With the recent approvals of whole slide imaging (WSI) scanners for primary diagnosis by FDA, DP and AI-based 
pathology algorithms (digital pathology solutions) will be increasingly used by pathologists for quicker diagnosis of 
cancer.26 DP has transformed the traditional pathology practice of analyzing cancer tissue microscopically into 
a computer vision workflow.27 It is being increasingly adopted by the pathology community,28 and makes it easier to 
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get second opinion from experts, thus enhancing collaboration and efficiency among pathologists worldwide. Integrating 
DP with AI and ML algorithms improves diagnostic accuracy.29 Integration of DP with AI produces high-quality images 
and allows rapid definitive diagnosis, potentially leading to better cancer management. AI algorithms can identify very 
subtle histopathologies which may be missed by manual examination. The enhanced diagnostic accuracy and faster speed 
of AI is extremely important for early detection of those cancers which need to be treated quickly. The integration of AI 
and DP allows pathologists to identify tumor areas histologically accurately and with unprecedented speed in multiple 
cancers and is already being used in clinical settings in common cancers including breast and prostate. In breast cancer, 
for example, they help in diagnosis, grading, biomarker evaluation, and predicting response of the tumor to neoadjuvant 
therapy.30,31 Similarly, AI solutions are facilitating early and rapid diagnosis of lung, gastrointestinal and skin cancers. 
Many of these diagnostic and predictive clinical AI solutions are FDA approved. FDA approvals for AI in pathology are 
accelerating rapidly. Some examples of how AI-based algorithms address key unmet needs in pathology include 
VENTANA DP 600 high-volume slide scanner (FDA approval received on January 9, 2025), IBEX Galen Prostate 
(Ibex Prostate Detect) for primary diagnosis of prostate cancer (FDA approval received in February 2025), ROCHE 
HER2 and ISH solutions for biomarker assessment (FDA approval received in December 2025), HER2-low/ultralow 
(FDA approval received in January 2025) and ROCHE IHC DP, VENTANA TROP2 for risk prediction and determining 
patient treatment (FDA approval received in April 2025), Path Assist Derm or PathAI (FDA approval received in March, 
2026) etc.32–35

The promise of AI enabled morphology biomarkers lies in their ability to directly and rapidly determine cancer 
subtypes from digital images of H&E slides. They are based on widely available, low-cost technology. Number of 
molecular tests needed can potentially be reduced. In other words, AI-driven revolution in medicine is beginning to place 
pathologists in the center of personalized health care. They are becoming more integral to the entire spectrum of cancer 
care, from diagnosis to treatment and beyond. Pathologists need to take advantage of AI and computer-aided decision 
making in their daily practice.

Currently, there is a status quo from a clinical perspective. Although the number of AI solutions is rapidly increasing, 
relatively few applications are currently being used in clinical practice and there is not a significant impact on physicians 
and patients. There are insufficient regulatory standards and unresolved legal and billing issues. However, these issues 
will hopefully be resolved soon with greater integration into routine pathology practice and cancer care.

ctDNA and CTCs
ctDNA found in the blood of cancer patients as a result of death and breakdown of cancer cells. It is the portion of cell- 
free DNA in the blood of cancer patients released from cancer cells as a result of apoptosis, necrosis, or active release.36 

It has emerged as a useful biomarker as shown by its increasing adoption in clinical practice.37 It can be analyzed through 
liquid biopsies to gain knowledge about cancer’s genetic makeup. ctDNA acts as a biomarker, carrying tumor-specific 
genetic information and offers a minimally invasive option to diagnose cancers and to monitor the disease in individual 
cancer patients.38 ctDNA analysis can help to diagnose certain cancers, especially when tissue biopsies are difficult or 
impossible to obtain. Changes in ctDNA levels can indicate how well a patient is responding to treatment (treatment 
monitoring), with decreasing levels suggesting a positive response and increasing levels potentially indicating resistance 
or recurrence. Its analysis can be used to detect minimal residual disease (MRD) after treatment, and its detection may 
potentially signal the early stages of cancer recurrence (early detection of recurrence). ctDNA analysis can help identify 
specific mutations in the tumor, guiding the selection of targeted therapies. A lack of ctDNA in the bloodstream in 
periods with no symptoms following treatment may be an indication that the cancer has not returned and is in remission. 
High ct DNA tumor fraction (TF) is a characteristic of high shedding metastatic and more advanced stage and aggressive 
cancers which are progressing while patient is under active treatment. Low ct DNA TF is a characteristic of low shedding 
cancers still limited to tissue of origin or locally advanced, and cancers which are shrinking and responding well to 
treatment. Thus, low quantity of ctDNA may indicate that treatment is successful. ctDNA TF value helps decide the next 
steps following a negative liquid biopsy result. It can be used to decide performing a tissue biopsy for confirmation in 
such patients. However, it is very important to understand that false positives or false negatives can occur. As ctDNA 
constitutes less than 1% of the total DNA in blood, its sensitivity is low, and detection, especially in the early stages of 

International Journal of General Medicine 2026:19                                                                             https://doi.org/10.2147/IJGM.S593156                                                                                                                                                                                                                                                                                                                                                                                                       5

Ahmad et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



cancer or when tumor burden is low, may be difficult with current technologies, giving rise to false-negative results. 
Conversely, false-positive results can occur indicating the presence of cancer where there is none, as white blood cells 
can acquire mutations under certain conditions. Sometimes, DNA shed from successfully treated or benign tumors might 
be detected giving rise to false-positive results. It is not a replacement for traditional tissue biopsies and is often used in 
conjunction with them.

CTCs are intact cancer cells rather than just DNA fragments. CTCs not only reveal that cancer is present but also 
provide a useful clue regarding its behavior, may represent the seeds of metastases, and help in the selection of the best 
therapy.

Liquid biopsies may allow the identification of genomic alterations in various cancers and the selection of the most 
appropriate targeted therapy for patients eligible for such therapies. Patients can receive therapy (when required) which is 
beneficial and changes the course of their treatment. For example, presence of PD-L1 protein on a CTC in a melanoma 
patient may indicate that immunotherapy may be a better option.

Thus, knowing more about cancer from a patient’s blood sample (liquid biopsy) by examining ctDNA or CTCs or 
both in combination is an approach that is now being applied to cancers of breast, colorectum, urinary bladder, prostate, 
pancreas, and lung as well as malignant melanoma. The amount of ctDNA increase as the cancer grows. Preliminary data 
shows that ctDNA levels in liquid biopsies can help in the selection of the best therapies in various cancers as well as 
monitoring how effective a particular therapy. They can also provide clues about possible involvement of liver, bones etc. 
without invasive procedures. The technique is still evolving. Ongoing clinical trials in the next few years may reveal the 
true value and full potential of liquid biopsies in various cancer types and clinical settings and determine whether they 
can truly help in providing the best care for cancer patients. Opinion is still divided whether a “plasma first” or “tissue 
first” approach is better.

Surrogate IHC Markers
IHC markers can serve as surrogates in place of molecular testing, providing a practical tool for rapid, accurate, and more 
affordable and cost-effective cancer diagnosis. These are being increasingly used to indirectly identify genetic alterations 
in cancers by detecting specific proteins whose expression is linked to those alterations. Examples of surrogate IHC 
markers are discussed below: The SS18::SSX fusion is a genetic hallmark of SS. Specific antibodies targeting the fusion 
protein can be used as a surrogate to identify SS;39 MUC4 expression is strongly associated with fusions in low-grade 
fibro myxoid sarcoma;40 DDIT3 (CHOP) translocation is a key genetic event in myxoid liposarcoma. DDIT3 IHC can 
identify the presence of the DDIT3 fusion protein;41 ALK and ROS1 for inflammatory myofibroblastic tumors;42 

CAMTA1 for epithelioid hemangioendothelioma;43 NKX2.2 overexpression is a hallmark of EWSR1::FLI1 fusion in 
Ewing Sarcoma,44 IDH1 (R132H) mutations are common in gliomas, and IHC staining for this specific IDH mutation 
can be used as a surrogate marker; p53 IHC (intense nuclear staining) can be a surrogate marker for TP53 mutations in 
gliomas and other cancers. ATRX, BRAF V600E, CDKN2A are also important surrogate IHC markers in gliomas.45–49 

As IHC is widely available, surrogate IHC markers are invaluable diagnostic tools for pathologists in resource-limited 
settings when molecular testing such as CGP is too expensive and not readily available. Surrogate IHC markers can also 
help determine response of a cancer whether it is likely to respond to specific targeted therapies, for example tyrosine 
kinase inhibitors. However, it must be emphasized that surrogate IHC markers are not a replacement for genetic testing as 
they can sometimes be less specific which means that a positive IHC result may not always correlate with the presence of 
a specific genetic alteration. They are also less sensitive compared to molecular tests. Thus, it is important to validate 
these IHC results with other methods, especially in ambiguous cases. These markers are especially useful in soft tissue 
tumor pathology, where both benign and malignant neoplasms often harbor defining genetic events that result in protein 
overexpression or loss. Surrogate markers are particularly useful when soft tissue biopsies are small with scant tumor 
tissue. Their utility as rapid, cost-effective screening tools is important in modern soft tissue pathology. For CNS 
neoplasms, the latest WHO classification of CNS neoplasms recommends the use of surrogate IHC markers for molecular 
classification of gliomas. However, no IHC marker is available for the hallmark 1p/19q codeletion of 
oligodendrogliomas.
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It needs to be further emphasized that while they are often invaluable in low resource settings and countries, they are 
certainly not a replacement for molecular testing, and there should be extensive efforts even in LMICs to acquire NGS 
and CGP technologies through public–private partnerships and collaborations.

Strategies for Acquiring and Implementing Latest Innovations in Cancer Care in Low 
Resource Countries
In poor and developing countries, it is currently very difficult to imagine enhancement of cancer care through molecular 
testing and personalized treatments. It will require considerable will on part of governments and extensive public–private 
partnerships and collaborations to develop and sustain infrastructure and manpower, while keeping costs down. 
Pathologists and clinicians need to convince hospital administrators, philanthropists, and government officials with 
clear logic and facts and figures about the importance of investing massively and urgently in these areas. Governments 
alone cannot bring about this transformation and the role of the private sector is critical. Philanthropic support is essential 
especially for building local capacities. Recent studies from India and Pakistan have shown the potential of such local 
efforts to develop their own strategic molecular testing panels.50,51 Thus, in place of more expensive CGP technologies, 
at least in the initial phase, cheaper and very useful new technologies like targeted Hotspot testing, CRISPR, and portable 
technologies like point-of-care testing (POCTs) may be acquired as these require considerably less infrastructure 
development and provide rapid, affordable and reliable testing. Recent advances such as multiplex lateral flow immu
noassays detect cancer biomarkers accurately and do not need complex infrastructure. Laboratory technologists and even 
nurses can be trained to perform POCTs and interpret them and thus cover the shortage of pathologists. Thus, these 
technologies can be acquired and implemented as the first phase of a phased implementation strategy with initial focus on 
developing affordable, low cost, sensitive, portable and robust molecular diagnostic tests, which can be performed even 
by non-specialists, followed by the acquisition of NGS and CGP in a later phase. However, even these low-cost 
initiatives will require sustained financial support and developing strong public-private collaborations will be extremely 
important. It will also be very important to convince governments to legislate andenact laws urgently for regulatory 
oversight and approval of molecular testing and molecular-based therapies, and to establish regulatory bodies for this 
purpose. Establishment of regional and national molecular testing centers by public–private partnership can be a viable 
strategy for LMICs. The acquisition and use of DP can allow pathologists in LMICs to get remote consultations from 
international experts.

Conclusion
Recent advances are changing the practice of oncology. Personalized oncology demands personalized pathology. The 
core of precision cancer care is the optimization of therapeutic benefits for cancer patients by comprehensive genomic 
profiling of malignant tumours. Pathology is acquiring an ever-expanding role in precision oncology critical to all aspects 
of cancer care. Pathologists in general, and those working in developing countries and low resource settings in particular, 
need to prepare themselves for their expanding roles, and adapt their practices accordingly. In these settings, a strong role 
for governments and robust collaboration between public and private sectors will be essential to provide financial backing 
for acquiring and sustaining latest technologies such as NGS and CRISPR, training and retaining manpower, keeping 
costs low, and ensuring the availability of advanced testing and latest personalized treatments for even the poorest 
patients.
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