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The current day reality is being skewed towards a
market-based economy where management processes
have already geared up tremendously due to innovative
and speedy data with information transfer has followed
mathematical patterns or simply digitized as the
terminology being termed now. What took the messenger
months to convey information, data interpretation, and
algorithmic interpretation has now been downsized to
milliseconds. In technical terms the “digitization” of a
process has transformed the ways for customers to self-
discover, evaluate and make knowledge-based choices
about buying, selecting, and upgrading their needs in
any sector. From the fruit market to the defense industry
to educate the process of digitization seems to stay a
symbiotic if not an obligatory desideratum. “Digitization”
in any industry implies the incorporation of robotic
processes supplanted with needful artificial intelligence
to enhance the efficiency, pace, and reproducibility of a
process [1]. The whole process of digitization has been
plausibly implementable due to the unparalleled and
unprecedented revolutions and innovations ininformation
technology wrapped with algorithmic intelligence which
are all being viewed under the umbrella cover of
“Artificial Intelligence (Al)”. The health sector, though a
biological domain dealing with varied and unpredictable
human emotions and needing artistic skillful dealing with
human behaviors is also being engulfed fast with this
approaching Al tide [2].

“Digitization”, is seemingly a new concept but it
permeated and insidiously prevailed into laboratories and
finally aimed for its prime position within the emerging
innovative technologies, need as a linker for various
online search engines to have compatible referencing
and taking informatics to the next level in terms of
managing increasing quantum, safeguarding quality and
optimized record keeping [3]. The laboratory leadership,
even without conventional mastery or comprehension
remains sensitized in turnaround times (TAT), quality
of their products i.e., clinical reports, and desirability to
actionable steps to address various clinics to laboratory
pathways to overlapping managed care [4]. The current
day “clinical laboratory leader” needs to be well aware
of these core understandings to avoid derailing from
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the timely, accurate, and reproducible flow of data and
ways leading physicians to translate them into “utility
evidence” [5]. The change is in the coming.

The tangible, quality-focused, and clinically utilitarian
reporting process in minimum TAT is the desirable new
norm for clinical laboratories [6]. Wherever the laboratory
leadership has the responsibility to teach and apply the
core principles of pathology in various analytics, it has
also to be paced with clinical side needs and productive
data-driven evidence base for patient management in
real-time. For example, the data from various scatter
plots and cellular dimensions in hematological oncology
and content-related information once calibrated and
linked with Al-supported search engines allow precisely
reproducible reporting thus reducing technical manhours
and reducing reporting time [7]. Similar integration
of various data units from chemical pathology can be
funneled through algorithms to define the best possible
IT-supported data interpretation to define the possible
best therapeutics for the patients [8]. The inter-observer
and even intraobserver variations in human-defined
procedures like histopathological examination are
well-documented where machine learning can prove a
game changer that can reduce time delays, precision,
and accuracy [9]. In summary, it seems that Al-driven
laboratory solutions and digitization of process flow
from investigation conception to evidence interpretation
have made greater inroads towards reducing all-cause
hospital mortality, aligning diagnostic and therapeutic
lab decisions straightforward, right-sizing precision
diagnostics by incorporating emerging cutting-edge
technologies and all these at a dramatically lower
expense.

Provided the next-generational medicine seems taking
off superseding conventional medicine, one must
acknowledge the imperfections and oddities with too
much order and exuberance of choices and entrust the
critical shift of clinical decisions to the digitization and
artificial modes of information superintendence. While
molecular “omics” are making entry into the laboratory
arena, there remain gaps in perfect mergers between
domains and technical computation to be vanquished
before its plausible deployments for patient care [10].
The optimized and lab-friendly deployment of AIR
models with digitized workflows is yet far from nearing
the redefinitions of pathology HR needs, new validations
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models for safety and human oversight, and finally steps
to be translated to address various downstream actions
till data translation for trustworthy data translation
in a much-evolved regulatory environment [11].
Furthermore, new data sciences dealing with volumes
of varied platforms generating volumes of sequencing
data need further validation protocols which still need
ongoing human insight for better process controls,
algorithmic management, and segregating new modes
to isolate signal-to-noise data to be clinically employable
mathematics for a systematic implementation on humans
who have long been dependent upon empathetic medic
attitudes and behaviors [12]. Patient privacy in this
era of “big data” has also emerged as a much-needed
dimension to be taken care of with requisite guards and
filters to be in place for human data protection [13].
Future laboratory medicine leadership will be more
burdened by improvising and updating HR mindset
through clinical need assessments, being curious
enough to address rapidly emerging technologies for
cost-effective functions, and technically right-sized lab
management and leadership [14].

The factual positions with growing volumes of data
sciences remain indisputable that an early transition
from conventional pathology data yields to evolving
trends in the management of voluminous fabric of per-
patient data needs statistical data trends by right-sized
Al modes blended in a machine learning atmosphere for
the clinical interpretable patient position. However, the
take-off may be ongoing already but still, HR, appropriate
training, regulatory compliance, bioinformatics efforts
to right size delivery of patient data through artificially
intelligent filters and meaningful patient use with
appropriately developed regulatory compliance will
remain obligatory from bench to clinic translation.
Laboratory workers in different hierarchical positions
must learn to remain progressive to the new paradigms
in medical sciences and to be competitive and adaptive
in the rapidly revolutionizing clinical environment.
Regular and ongoing streams are developed to short
size process flows, adding next-generational real-time
quality assurance checks, developing and conformance
to realistic country-wide regulatory compliance, bridging
gaps between emerging technologies by tailor-made
validated algorithms with desirable artificial intelligence
and integrations, HR training updates, and finally a

mechanism for regular updates in the process gaps and
upgradations.

REFERENCES

1. Tafvizi Zavareh M, Eigner M. Determination of engineering
digitalization maturity. DS 109: Proceedings of the Design Society:
23rd International Conference on Engineering Design (ICED21)
2021; 1: 1193-202. DOI: https://doi.org/10.1017/pds.2021.119

2. Khan SH. Artificial intelligence in healthcare set ups: Pros and
cons and way forward to manage. PAFMJ 2020; 70(2): 634-38.

3. Niazi MKK, Parwani AV, Gurcan MN. Digital pathology and artificial
intelligence. Lancet Oncol 2019; 20(5): €253-61. DOI: https://doi.
org/10.1016/s1470-2045(19)30154-8

4. Inal TC, Goruroglu Ozturk O, Kibar F, Cetiner S, Matyar S,
Daglioglu G, et al. Lean six sigma methodologies improve clinical
laboratory efficiency and reduce turnaround times. J Clin Lab Anal
2018; 32(1): €22180. DOI: https://doi.org/10.1002/jcla.22180

5. Jegrgensen PE. Leadership and management in clinical
biochemistry. J Med Biochem 2017; 36(3): 216-9. DOI: https://doi.
org/10.1515%2Fjomb-2017-0023

6. Ibarz M, Cadamuro J, Sumarac Z, Guimaraes JT, Kovalevskaya S,
Nybo M, et al. Clinicians’ and laboratory medicine specialists’ views
on laboratory demand management: a survey in nine European
countries. Diagnosis (Berl) 2020; 8(1): 111-9. DOI: https://doi.
org/10.1515/dx-2019-0081

7. Nagata Y, Zhao R, Awada H, Kerr CM, Mirzaev |, Kongkiatkamon
S, et al. Machine learning demonstrates that somatic mutations
imprint invariant morphologic features in myelodysplastic
syndromes. Blood 2020; 136(20): 2249-62. DOI: https://doi.
org/10.1182/blood.2020005488

8. Mann M, Kumar C, Zeng WF, Strauss MT. Atrtificial intelligence for
proteomics and biomarker discovery. Cell Syst 2021; 12(8): 759-
70. DOI: https://doi.org/10.1016/j.cels.2021.06.006

9. Ranganathan K, Kavitha L, Sharada P, Bavle RM, Rao RS,
Pattanshetty SM, et al. Intra-observer and inter-observer variability
in two grading systems for oral epithelial dysplasia: A multi-centre
study in India. J Oral Pathol Med. 2020; 49(9): 948-55. DOI: https://
doi.org/10.1111/jop.13056

10. Madabhushi A, Lee G. Image analysis and machine learning in
digital pathology: Challenges and opportunities. Med Image Anal
2016; 33: 170-5. DOI: https://doi.org/10.1016/j.media.2016.06.037

11. Cheng JY, Abel JT, Balis UGJ, McClintock DS, Pantanowitz L.
Challenges in the development, deployment, and regulation
of artificial intelligence in anatomic pathology. Am J Pathol.
2021; 191(10): 1684-92. DOI: https://doi.org/10.1016/].
ajpath.2020.10.018

12. Ahmad-Nejad P, Ashavaid T, Salinas AV, Huggett J, Harris K, Linder
MW, et al. Current and future challenges in quality assurance in
molecular diagnostics. Clin Chim Acta 2021; 519: 239-46. DOI:
https://doi.org/10.1016/j.cca.2021.05.004

13. Kayaalp M. Patient Privacy inthe Era of Big Data. Balkan Med J 2018;
35(1): 8-17. DOI: https://doi.org/10.4274/balkanmed].2017.0966

14. Yenice S. Why Leadership Skills are Essential for the Future of
Laboratory Medicine? Indian J Clin Biochem 2020; 35(1): 1-2. DOI:
https://doi.org/10.1007/s12291-019-00856-7

61

Liaquat National Journal of Primary Care 2023; 5(2): 60-61



