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Presenter Notes
Presentation Notes
Intro:
This is a presentation hosted on pharmacy informatics dot net regarding the age old question of “What is the difference between pharmacy informatics and pharmacoinformatics”?  The two terms get used fairly interchangeably across different professional avenues, and the purpose of this presentation is to delve into the definitions and apply a rationale answer to this question.  Disclaimer: Like all scientific disciplines in general, there is no perfect black and white answer and/or structure to carve out any or all specialties, rather a spectrum of different hues and colors that have a lot of overlap.  By no means is this presentation a criticism for the way PAI and PI is used in current state, as there is a fair amount of splitting hairs to distinguish them in the first place. Rather this presentation aims to compare and contrast different perspectives of the question to help provide context to unique differences. 


https://www.pharmacyinformatics.net/

Getting Technical with Definitions
-Pharmacoinformatics

e pharmaco-
* relating to drugs

* Informatics
» the science of processing data for storage and retrieval; information science

e Thus,

 the science of processing data for storage and retrieval; information science,
relating to drugs

https://languages.oup.com/google-dictionary-en/
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Presenter Notes
Presentation Notes
A first logical place to start is with basic definitions.  The prefix “pharmaco-” translates literally to drug. The standard definition of informatics is the science of processing data for storage and retrieval; information science.  Combine these together to get the science of processing data for storage and retrieval; information science, relating to drugs.  Emphasizing the word drug.


https://languages.oup.com/google-dictionary-en/

Getting Technical with Definitions
-Pharmacy Informatics

* Pharmacy
* the science or practice of the preparation and dispensing of medicinal drugs

* Informatics
» the science of processing data for storage and retrieval; information science

e Thus,

 the science of processing data for storage and retrieval; information science,
relating to pharmacy

https://languages.oup.com/google-dictionary-en/

PI



Presenter Notes
Presentation Notes
The words pharmacy and drugs are certainly related, but different.  Pharmacy is specifically the science or practice of the preparation and dispensing of medicinal drugs. Pharmacies are a critical function of supplying medications in health care, and preparation and dispensing drugs are key services in what is called the medication use process.  In terms of pharmacy informatics, the definition is the science of processing data for storage and retrieval; information science (again), but relating to pharmacy.  By simply reviewing these definitions, there is some immediate clarity between what pharmacoinformatics and pharmacy informatics mean.



https://languages.oup.com/google-dictionary-en/

PubMed Search, Pharmacoinformatics Versus
Pharmacy Informatics
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Presenter Notes
Presentation Notes
The next level to explore is to how these different terms are used in scientific publications.  A simple PubMed search provides more evidence of differences between both PCI versus PI.  One difference is simply the number of results the two terms retrieve.  
6.5 to 1 PCI versus PI.  Need to get busier


Top Twenty Keyword, Mesh Term, or
Substance

oT Keyword
MH Mesh Term
RN Substance
Pharmacoinformatics OT MH RN Count of PubMedID Pharmacy Informatics OT MH RN Count of PubMedID
Humans 291 Humans 60
Animals 139 pharmacy informatics 18
Molecular Docking Simulation 89 United States 16
Models, Molecular 75 Pharmacy Service, Hospital/*organization & administration 10
0 (Ligands) 60 Informatics 9
Ligands g ~ Female 9
Molecular Dynamics Simulation 57  Curriculum 8
Molecular docking 55 Male 7
Molecular Structure 51 *Medical Informatics 7
Binding Sites 49 "=, technology o 6
Male 47 i::;eryms::d Questionnaires 2
Protein Binding 46 *PharmacZuticaI Services 6
Quantitative Structure-Activity Relationship 44 "

- . , Students, Pharmacy 6
Structure-Activity Relationship 43 . .

. . Retrospective Studies 5
Protein Conforrr'\anon 39 Medication Errors/*prevention & control 5
0 (Enzyme Inhibitors) 38 Pharmacists 5
Computer Simulation 35 Middle Aged 5
Virtual screening 34 health informatics 5
Mice 33 Electronic Health Records 5

pharmacoinformatics 32



Presenter Notes
Presentation Notes
Looking at the top twenty keywords, Mesh Terms, and substances from the resulting publications, 15 out of 20 of the top OT MH RNs are drug discovery related, otherwise absent in the pharmacy informatics list


Using Computational Strategies for Drug
Discovery

* Experimentationis referred to ‘in silico’?

* Molecular modeling approaches such as:
 quantitative structure-activity relationships
* Pharmacophores
* Homology models

e Computational and analytical methods such

* Machine learning
* Data mining
* Network analysis tools

Ekins'S, Mestres J, Testa B. In silico pharmacology for drug discovery: methods for virtual |J

ligand screening and profiling. BrJ Pharmacol. 2007 Sep;152(1):9-20. doi:

10.1038/sj.bjp.0707305. Epub 2007 Jun 4. PMID: 17549047, PMCID: PMC1978274.


Presenter Notes
Presentation Notes
For background purposes, computational strategies for drug discovery is an emerging scientific field, and experimentation is referred to ‘in silico’.  This article explains how molecular modeling is combined with computational and analytical methods, (usually in reference to in vitro and in vivo data), to screen and simulate the interactions of drugs in living systems.
A field that is certainly more synonymous to pai


Branches of Informatics

Pl



Presenter Notes
Presentation Notes
The next section dissects the branches of both informatics, pharmaceutical science, and pharmacy practice to better understand how these fields connect and relate to each other.
Starting with informatics.


What is Informatics?
- Simple Definition

https://luddy.iupui.edu/what-is-informatics/


Presenter Notes
Presentation Notes
The interconnection of computer science or software + computer engineering or hardware + people.
This is sometimes alternatively referenced as the interconnection of people + Information + technology.  I prefer this slide’s definition since it is more accurate.  Technology is a little bit broad.


Where Does Pharmacoinformatics Live?

Somewhere in the intersection bioinformatics,
chemoinformatics, and biomedical informatics

Chemoinformatics

J. Chem. Inf. Model. 2021,61, 1, 26—35
Publication Date:December 31, 2020
https://doi;org/10.1021/acs.jcim.0c01301



Presenter Notes
Presentation Notes
This Venn diagram overlaps three principle areas of informatics within the biological sphere: 
Bioinformatics: involves using computer technology to collect, store, analyze and disseminate biological data and information, such as DNA and amino acid sequences or annotations about those sequences. https://www.genome.gov/genetics-glossary/Bioinformatics
Going clockwise, chemoinformatics: focuses on storing, indexing, searching, retrieving, and applying information about chemical compounds (e.g., physical properties, spectroscopic signatures, etc.). https://www.acs.org/careers/chemical-sciences/fields/cheminformatics.html
Biomedical informatics: Biomedical (commonly paired with health informatics) applies principles of computer and information science to the advancement of life sciences research, health professions education, public health, and patient care. https://amia.org/about-amia/why-informatics/informatics-research-and-practice

So where does Pharmacoinformatics Live? It lives somewhere in the overlap of bioinformatics, chemoinformatics,
 and biomedical informatics


https://doi.org/10.1021/acs.jcim.0c01301

Where Does Pharmacy Informatics Live?

% Bioinformatics
' ' Informatics = People + Information + Technology

Biomedical

_ and Health
| » Informatics

»

|
"

Public Health

Elziiciiaiies Imaging Informatics Clinical Informatics Informatics
(cellular & . . . )
(tissues & organs) (individual patients) (populations &
molecular) :
society)

[Other Clinical
Field] Informatics

Pharmacy Consumer
Health

Nursing
Informatics

Informatics

Informatics (e.g. medical)

The Role of Pharmacists in the Field of Informatics. Pharmacy VA Informatics. 2014.


Presenter Notes
Presentation Notes
Further into the field of biomedical and health informatics, there is clinical informatics, with pharmacy informatics as a piece of the clinical informatics picture.


Branches of Pharmacy Practice
and Pharmaceutical Sciences

Pl



Presenter Notes
Presentation Notes
Next are the branches of pharmacy practice and pharmacy sciences


Pharmacy Practice

Clinical Pharmacy

Hospital
Oncology
Cardiology

Ambulatory Care
ETC

Administration
Pharmacy

Supply Chain
Finance
Operations

ETC

<

Public

Health

Pharmaceutical Sciences

Pharmacotherapeutics Pharmaceutics Pharmacology

Pharmacognosy

Medicinal

Pharmacotherapy Chemist
emistry

Biopharmaceutics  Pharmacokinetics

Pharmacodynamics

Pharmacogenetics

Toxicology

Pharmacoeconomics

Pharmacoviligence . _
pharmacoepidemiology

Bench Research

Clinical Trials/Implementation Preclinical

Translational Research

Outcomes

Development

Design Discovery


Presenter Notes
Presentation Notes
This figure attempts to connect the branches of pharmaceutical sciences to pharmacy practice across the full spectrum of drug discovery, starting from bench research to patient care (not fully complete as there are even more facets). 
This takes Pharma to pill counter to patient outcome
The arrows on the top represent there is a coupling between practice and pharmaceutical science, as they take working together for the benefit of evidence based care

So where does informatics fit?
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Presentation Notes
To simplify


Stages of Drug Discovery and Develo
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Presenter Notes
Presentation Notes
This figure is an another example of the various stages of drug discovery and development between the work occurs before clinical trials and through FDA approval.

Here we can see where pharmacoinformatics fits in the early research and development phases


What does all of this really
mean?

Pl




Pharmacogenetics Versus Pharmacogenomics

« Pharmacogenetics has been defined as the study of variability in drug
response due to heredity [1]. More recently, with the fashion for adding the
suffix “... omics’ to areas of research, the term ‘pharmacogenomics’ has been
introduced. While the former term is largely used in relation to genes
determining drug metabolism, the latter is a broader based term that
encompasses all genes in the genome that may determine drug response [2].
The distinction however, is arbitrary and both terms can be used
interchangeably.

* Pharmacoinformatics versus pharmacy informatics

tomayto, tomahto?

Pirmohamed M. Pharmacogenetics and pharmacogenomics. Br J Clin

Pharmacol.2001 Oct;52(4):345-7.
doi: 10.1046/j.0306-5251.2001.01498.x. PMID: 11678777, PMCID:

PMC2014592.



Presenter Notes
Presentation Notes
Is there really a difference?  Literature has gotten past this between pharmacogenetics versus pharmacogenomics, and despite their technical differences, consider them interchangeable.

tomayto, tomahto?


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2014592/#b1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2014592/#b2
https://en.wiktionary.org/wiki/tomayto,_tomahto

Getting Picky?

« Pharmacoinformatics Workgroup

» AMIA members who are interested in the intersection of
informatics, technology and medication management

https://amia.org/community/working-groups/pharmacoinformatics Pl



Presenter Notes
Presentation Notes
Here is an example of a pharmacoinformatics workgroup labeled by American Medical Informatics Association (or AMIA). Is this right or wrong?



So What is the Conclusion?

* Pharmacy informatics is focused on the use of information technology
to drive pharmacy practice and enhance the medication use process

* Pharmacoinformatics is focused on the use of computational power
to enhance the throughput of drug discovery by using data

 As it stands in current state, there is not a lot of overlap between
practice of pharmacy informatics and the science of
pharmacoinformatics

Pl



Presenter Notes
Presentation Notes
So What is the Conclusion? In my professional opinion and experience…(see slide)


N

Future?

» That does NOT mean there is no value or synergy between both concepts

* I[magine a precision medicine use-case where combining the clinical data
set in an EHR (e.g. genetics, labs, pathology, etc) and computer models to
design an antibody therapy, that produces instructions to manufacture,
dose, and dispense the product that is completely unique to an individual
patient on-site.

* That ultimately is what the power of combining pharmacy informatics and
pharmacoinformatics principles look like in a futuristic model

» Perhaps if we want to get technical, it is the opinion of this author to
consider this a practical example of pharmacy informatics through the
integration of pharmacoinformatics models

Pl
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Presentation Notes
Read it


Graphic showing the combined model

icati ' Population
Lab and pathology Medication history pdata
Iﬂl e O o
~ 1
l EFe fentiaody iRl IV infusion
Pharmacoinformatics prOdUCthﬂ dispensing
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bio- and chemoinformatic
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Presenter Notes
Presentation Notes
And this graphic fully demonstrates the combined model by pulling in various patient specific data from the electronic health record, then incorporates powerful population and bio/chemoinformatic data to produce the instructions for an optimized personalized therapy from producing the recipe for the molecular entity to the therapeutic dosing that is then prepared and labeled directly by the pharmacy to be administered to the patient. Only to further collect data and optimize outcomes.

https://www.nicepng.com/downpng/u2e6a9u2i1i1r5q8_i-laboratory-comments-laboratory-icon/
https://www.nicepng.com/downpng/u2w7a9u2t4y3t4t4_human-insulin-hexamer-3d-ribbons-human-insulin-protein/
https://www.nicepng.com/downpng/u2q8y3e6w7o0i1w7_antibody/
https://www.nicepng.com/downpng/u2q8y3y3o0t4u2r5_patient-sitting-on-wheels-chair-with-saline-via/
https://www.nicepng.com/ourpic/u2q8u2u2t4w7i1t4_chemistry-experiment-with-chemical-reaction-with-bubbles-chemistry/
https://www.nicepng.com/ourpic/u2e6q8q8t4t4o0a9_iv-bag-iv-bag-cartoon-transparent/
https://www.nicepng.com/downpng/u2e6w7t4u2w7w7e6_open-syringe-svg/




It Does not End Here

* Pharmaco-cybernetics:

« Pharmaco-cybernetics is an upcoming interdisciplinary field that supports our
use of medicines and drugs through the combined use of computational
technologies and techniques with human-computer-environment interactions
to reduce or prevent drug-related problems

» Digiceuticals

» use of digital technologies to improve patient care through the use of mobile
apps, wellness assessments, and trackers to monitor the impact of drugs on

physiology
* Digital therapeutics
 Telemedicine and telepharmacy

e Etc.

https://www.igi-global.com/dictionary/a-pharmaco-cybernetics-approach-to-patient-safety/39151

https://hitconsultant.net/2022/09/26/digiceuticals-driving-growth-through-digital-health-services/


Presenter Notes
Presentation Notes
And It Does not End Here.  Information technology is extremely dynamic and constantly evolving the landscape of healthcare.  New fields of study and solutions are constantly popping up and providing new opportunities to optimize medication use, patient care, and/or direct treatment.  These emerging areas only blur new lines and connections to the scope of informatics. Some examples include…


‘Pharmacy Informatics

What is the difference between
pharmacy informatics and
pharmacoinformatics?

Contact
linkedin.com/in/barry-mcclain-a2081825

barrymcclainrx@gmail.com

https://www.pharmacyinformatics.net

Pl



Presenter Notes
Presentation Notes
It has been a pleasure to present this material to you and please check out pharmacyinformatics.net for new content and features.

mailto:barrymcclainrx@gmail.com
https://www.pharmacyinformatics.net/
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