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Scope
Focus
Time
Location

Methods

=7 Healthcare is changing...

Today

Cure Patients

On the process and provider

Symptomatic, curative

Hospital

R

Invasive

. s

Tomorrow

Care for Citizens
On the patient

Preventive, lifetime
Decentralized, at home

Less invasive



*~ The processes in health are
changing ...

Today Tomorrow
CIi_ni_caI
Decisions Personal preferences === Guide lines / evidence based
The Process Fragmented, isolated ===ap Disease mgt.
Experience Individual === Best Practices
Order Process Manual === Automated
Information Fragmented, isolated ====p Consolidated / complete
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Technology
Data access

Data integrity
Data

completeness

Data
availability

Today

|solated systems
Limited, Difficult
Manual/error prone

Fragmented

Slow

IT is changing ...

RRRR

Tomorrow

Integrated systems
Any time, any place
Systematic mgt. and control

Consolidated

Real time



KC L .
,., Health Institutions and Information
Processing

« Health information systems strongly influence quality and
efficiency of health care, and technical progress offers
advanced opportunities to support healthcare;

» Are Health information systems and healthcare are interrelated?

» What is the significance of information systems for healthcare?
» How does technical progress affect healthcare?

» Why is systematic information management important?
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What Is the significance of information
systems for healthcare?

 Information processing is an important quality factor, but
an enormous cost factor as well. It is also becoming a
productivity factor;

 Information processing should offer a holistic view of the
patient and of the hospital,

A hospital information system can be regarded as the
memory and nervous system of a hospital.
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Information processing as a
guality factor

 Decisions of healthcare professionals are based on vast
amounts of Information about the patient's health state
(annotations, signals, images, etc...);

It is essential for the quality of patient care and for the quality of
hospital management to fulfill these information needs;

When a patient is admitted to a hospital, a physician or nurse first needs
Information about the reason for patient admission and about the
patient history. Later, she/he needs results from services such as
laboratory and radiology which are some of the most frequent diagnostic
procedures.
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Information processing as a
guality factor o

Incorrect reports (lab reports, annotations, etc) may lead to
erroneous and even harmful treatment decisions;

Repeated examinations or lost findings have to be searched for
->>> the costs of health care may increase,

Information should be documented adequately, enabling
healthcare professionals to access the information needed and
to make decisions;

In general clinical patient-related information should be
available on time, and it should be up-to-date and valid.
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Information processing as a
quality factor

 People working in hospital administration also must be well
Informed Iin order to carry out their tasks. They should be
Informed timely and receive current information;

 Hospital management also has an enormous information
need. Up-to-date information about costs and proceeds are
necessary as a basis for controlling the enterprise;

Thus, Information processing is an important
guality factor In healthcare and, In
particular, in hospitals.
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F- Information processing as a cost factor .m

* |n 2007, states of the OECD! spent between 6% and 15 % of
their total gross domestic product (GDP) for healthcare;

« The annual budget that healthcare institutions spend on
iInformation technology (IT) was in 2006 between 2.5% and
3.3% of the total hospital operating expense, depending on the
number of beds

« In Brazil, most of the hospitals spend less than 1% of your
budget with IT and less than 15% of the hospitals spend 3% to
5% with IT2.

1 Organization for Economic Co-operation and Development
2 Getulio Vargas Foundation (http://portal.fgv.br),
=
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Information as a productivity factor

» From an economic point of view, productivity of a hospital
might be defined as the ratio of number of cases and full-time
employees;

» If, however, output is considered as quality of patient care, it
IS much more difficult to calculate productivity;

For high-quality patient care and economic
management of a hospital, it is essential that the hospital
Information system can make correct information fully
avallable on time. This Is also increasingly important for
the competitiveness of hospitals.
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Holistic view of the patient

« Information processing in a hospital should offer a
comprehensive, holistic view of the patient and of the hospital;

» Holistic in this context means to have a complete picture of
the care of a patient available, independent of the healthcare
Institutions and hospital departments in which the patient has
been or will be treated,;

This holistic view on the patient can reduce
undesired consequences of highly specialized
medicine with various departments and health
care professionals involved In patient care.
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Progress in IT

IT has become economically important and decisive
for the quality of healthcare and it will continue to
change healthcare.

» Impact on quality of care
» Impact on economics

» Changing health care

Bn.n
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The impact of IT on quality of
healthcare

Progress in IT changes societies and affects the costs and
qguality of information processing in health care;

Important progress due to improvements in IT can also be
observed in information systems of health care organizations;

The role of computer-supported Iinformation systems,
together with clinical documentation and knowledge-based
decision support systems, can hardly be overestimated in
respect to the quality of healthcare, as the volume of data
available today is much greater than it was a few years ago
(BigData).

PR
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Impact on economics

The worldwide IT market volume is estimated at nearly 2.5
trillion € in 2009 with a growth rate of about 5 % per year;

IT has become a major factor for quality and efficiency of
healthcare worldwide. IT In healthcare also emerged to a
leading industry branch;

There Is a significant and increasing economic relevance for IT
In general but also in healthcare.

Bn.n
& 0 88



Changing healthcare

What changes In healthcare do we expect
through IT?

The development of IT will continue to have a
considerable effect on our societies in general

and on our healthcare systems in particular
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Changing healthcare

The use of computer-based tools in healthcare is dramatically increasing,
and new technologies such as mobile devices and multifunctional bedside
terminals will proliferate;

Computer-based training systems strongly support efficient learning for
healthcare professionals;

Documentation efforts are continuously rising and lead to more sophisticated
computer-based documentation tools;

Decision support tools, for example in the context of drug prescription,
support high-quality care (drug-drug, drug-dose, ...);

Communication is increasingly supported by electronic means instead of
paper.



KC Importance of systematic information
management

Systematic processing of information contributes to high quality
patient care and reduces costs

The integrated processing of information is important because:

» All groups of people and all areas of a hospital depend on its quality;
» The amount of information processing in hospitals is considerable;
» Healthcare professionals frequently work with the same data.



KC

Affected people and areas

» Nearly all people and all areas of a hospital are affected by the
guality of the information system, as most of them need various
types of information in their daily work

» The patient certainly profit most from high-quality information
processing since it contributes to the quality of patient care and
to reducing costs

» The professional groups working In a hospital, especially
physicians, nurses, and administrative personnel, but also
others, are also directly affected by the quality of the information
system

-
CBMS 2015
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“* Amount of information processing

The amount of information processing in hospitals, especially in
larger ones, should not be underestimated. The Heart Institute,
a 500 hundred beds hospital generates more than 20 TB/yr
(90% images and signals);

The computer-based tools of a university medical center
encompass more than hundred of computer-based application
components, thousands of workstations and other terminals,
and more than hundred servers and the respective network.
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Sharing the same data

There are different reasons for pursuing holistic and integrated
Information processing;

The most important reason is that various groups of healthcare

professionals within and outside healthcare institutions need the
same data.

Bn.n
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HOSPITAL
GLINICAS

FMUSP

Healthcare as a Process

Isolated information

Fragmented information

Not accessable information

Too much information

Bad information presentation

Only clinical data is kept (no knowledge)

Some information is not computer usable (free
text, image features, genome in the future)

No feed back to medical community and
society

Input - Output
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Complex desicions

Lack of training

Changing knowledge
Medical errors

Inefficient workflow
Understaffing

No operational information
No infrastructure information

No common language

Process
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i IT approach —wave 1

PAS: Patient Adminstration System
HIS: Hospital Information System

Result Distribution
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P IT approach — wave 2

“CLINICAS

FFFFF

PAS: Patient Adminstration System

HIS: Hospital Information System

CIS: Clinical Information System

PACS: Picture Archiving And Communication Sytem
Computerized Prescription Order Entry

Result Distribution

Input - Output Process
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IT approach —wave 3

Information Filtering Feature Extraction from Unstructured

- ' formation (im X
Decision Support or Massive Information (images, text)

Semantic Driven Ul Advanced Connectivity Content

Clinical Pathways Workflow Optimization

Evidence Based Medicine Intelligent Patient Portals

Clinical Trials (data mining) Remote Data Capture (Telemetry)

Community Healthcare

Terminology
Analytics
Input - Output Process
Medical Operational Society Objectlve Subjectlve Assesment Planning Act|on
Communlty Y o¢
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= As a Hospital, what would we expect
from an integrated hospital information

system?

* Access to documents (texts, signals and images) for continuous
patient assistance;

e Fast, distributed and confidential access:

 Integrated information;
» demographic
» administrative

» clinical (reports, evolutions, exams, procedures, ...)
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Healthcare Information

Diagnostic
IDC-10

> Distributed
> Low level of structure

> Controlled by Heterogeneous systems Patint
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s Image information workflow
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Report s =
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Report

Image

Retrieval
Scheduled PACS 3 .

Exam

H IS Workstatjn

Retrieval/Association
with previous exams

Radiograph Set

Image ‘

Storage [ A

Printing \ I
Radiograph

Storage & \
management of
image info

Exame|Request

Worklist
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RIS \E Exam
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=7 Integration of bedside monitors
to the HIS

SQL query

| I—!T—z HL7 ﬁ

InCor
% H|-7} Gateway Database
Central
Station Monitors E InCor

subnetwork = Network

Data flows from the
monitors’ acquisition to
es___8 data display on the Web
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HC Integration of bedside monitors €

UTIO1 Simulated Patient Data RGHC 5281840H

to the HIS

PLS 83

30 30 25

EEG1
MWWV\WM\I\/WMBSP Beta Delta

 Real time presentation of bed-side
monitors signals

|
SR 34139LJJJ;4
|| Enderesa [&] hup end

DADOS ON- LINE

Trend graphs

Dicom file storage and display
allow measurements




The problems

ntegration of heterogeneous and distributed systems;

Huge amount of data structured and unstructured (500
neds > 20TB/yr);

Robust access & control (privacy, confidentiality,
auditable, ...);

Distributed access & mission critical (millions of hits/yr);
Ubiquitous (every where/any time);

Ability to perform complex searches and queries;

_0_08s
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Basic X Comprehensive EMR
(Clinical Documentation)

Demographic Characteristics of X X
patients

Physicians’ notes

Nursing Assessments

Problem Lists X
Medication lists X
Discharge Summaries X

X X X X X X

Advanced Directives

CBMS 2015
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Ao Basic X Comprehensive EMR
(Test & Imaging Results)

Laboratory reports X X
Radiologic reports X X
Radiologic images X
Diagnostic-test results X X
Diagnostic-test images X
Consultant reports X
- [ |
8_88
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i Basic X Comprehensive EMR
(CPOE)

Laboratory Tests
Radiologic Tests

Medications
Consultant Requests

X X X X X
X

Nursing Orders
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(and

Basic X Comprehensive EMR
(Decision Support)

Clinical Guidelines X
Clinical Reminders X
Drug-Allergy Alerts X
Drug-Drug Interaction X
Alerts
Drug-Lab interaction X
Alerts
Drug-Dose Support X
- [ |
8_88
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K S
- Rate of Adoption: EMR & cPOE €2
Germany |Australia |Canada | USA | Netherlands| England
Clinics
EMR (%) 42 79 20 24 95 89
CPOE (%) 59 75 5 9 85 90
Hospitals
EMR (%) <5 <10 <10 <3 <5 <8
CPOE (%) <5 <1 <1 <5 <5 <3

A.K. Jha, et al., The use of health information technology in seven nations. Int J Med Inform. 77(12):848-54,

2008
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: Hospitals' Adoption Of Electronic Health Record (EHR) Systems, 2008-12

50 =
At least a basic EHR®
4 -
©
= 30 -
£ Basic EHR
=
& 20 =
ke
10 =
Comprehensive EHR
0 T T T ] )
2008 2009 2010 2011 2012

source Authors’ analysis of data from American Hospital Association, Annual Health Information
Technology Supplemental Survey, 2012 noTe All analyses were statistically weighted to account
for potential nonresponse bias. *Hospitals with either a basic or a comprehensive system
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Value of EMR

e Improved Quality, Outcomes, and Safety;
e Improved Efficiency & Productivity;

e Time Savings;

e Cost Reduction;

e Improved Service and Satisfaction.
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- Computerized Physician Order
Entry (CPOE)

What is 1t?

* The definition for CPOE as it iIs being promulgated
for patient safety Is:

»The use of an institutional computerized health

record by physicians to electronically enter their
orders.

« There are THREE major reasons to support this

Initiative - they all refer to the IN-PATIENT
environment.

" 0_08
CBMS 2015
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“ Reasons for CPOE
1. Order Communication

» Clarity of Orders
» Ease of Identifying the Ordering Physician

2. Standardization of Care
» Clinically validated order sets for
» Clinical diagnoses
» Procedures
» Situations (post-op order sets)

3. Alerts and Reminders (Real Time Decision
Support)
» Drug Safety Database (Conflict Checking)
» Clinically validated rules w=_ =
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o Reasons for CPOE

« CPOE can reduce 55% of prescription errors and 7% of
adverse events (Bates et.al., 1998);

« CPOE can reduce the drug use and exams (Kaushal et al., 2003;
Teich et al., 2000),

« A multicentre study identified a relationship between the use
of CPOE and reduction in mortality and costs (Amarasingham et

al., 2009);

Bates, D. W., Leape, L., Cullen, D. J., Laird, N., Petersen, L. A., Teich, J. M., et al. Effect of computerized
physician order entry and a team intervention on prevention of serious medication errors. Journal of the
American Medical Association; 280(15), 1311—1316, 1998;

Kaushal, R., Shojania, K. G., & Bates, D. W. Effects of computerized physician order entry and clinical
decision support systems on medication safety: A systematic review. Archives of Internal Medicine,

163(12), 1409—1416, 2003;

Amarasingham, R., Plantinga, L., Diener-West, M., Gaskin, D. J. e Powe, N. R. Clinical information
technologies and inpatient outcomes: A multiple hospital study. Archives of Internal Medicine, 169(2),

108—114, 2009; 11 1
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Order Communication

 Clarity of Orders
» A large percentage of written physician orders are not clear;
» 100% of electronic orders are...

« Physician ldentification
» Between 20 and 50% of Physician signatures are illegible;
» Electronic ldentification is absolute (almost...);
» Worse with larger medical staff;
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MD

Transgrip*

[

With CPOg
o

Write Order

Notify Nurse

!

Pharmacist
Verifies Order

Med Sent to
Floor




CPOE and Workflow

A. CPOE conceptualization of workflow

Physician Phgrmacist Lo Upit Clerk - . ﬂurse
writes order verifies order delivers order administers order
B. Actual E—

ysician
Worl<flow writes order \ Pharmacist Unit Clerk
verifies order delivers order

o VTS >

initiates order

Nurse

administers order

" 0_8s
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Standardization of Care

* Rules and order sets must be clinically and locally
validated (medical staff must approve of them
before use);

 Provide a clinically validated care path for the
situations to which they refer;

 Most Physicians are opposed at first (“cookbook
medicine”) but rapidly become comfortable with
these order sets as they use them.

_8_88
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“7 Real Time Decision Support

Pharmacy Rules (alerts) must appear If there are conflicts

» Drug-Drug; Drug-Lab; Allergy; Maximum Dose;

» Must be aware that the more granular these rules are, the more
they will be ignored by the users (Alert Fatigue?);

» Rules must appear only for the most frequent and serious
situations.

ICW Carspecken, A Clinical Case of Electronic Health Record Drug Alert Fatigue: Consequences for

Patient Outcome. PEDIATRICS Vol. 131 No. 6 June 1,2013 pp. 1970 -e1973
5 _=s
CBMS 201%



re~
A\

What to Look for

CPOE WILL delay rounding time for visiting MD’s at first.
Expect months of grousing;

 The module’s must be Intuitive and reflect how MD’s
currently write orders;

« Electronic Signature must be available by groups of orders;
* Order Sets must be easy to find and use;

* ObDbtaining local physician input on the ease of use is
essential.

" 0_8s
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What to Look for

Options on Order Communication to Nursing

« How does a nurse or pharmacist know that an order has
been written?

* Nursing and Pharmacy must be involved in selecting the
method of communication;

« Most software vendors will offer flexible ways to
communicate to the nurse / pharmacist that electronic orders
have been written;

* Nursing Alerts - Real time;
* Log-in alerts;

. 0_08
CBMS 2015



re~
A\

What to Look for

Ease of Insertion of Rules and Reminders

« Most software vendors already have this
» At various stages of development

* Need to have these “tailorable™ by institution
» Density is an issue
» Adding or subtracting rules should be easy

" 0_8s
CBMS 2015
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Physician Acceptance and Use

* Physicians are spending less time in the hospital,

« CPOE will be viewed by many as a waste of their time and
put in place mostly for the hospital’'s benefit (“...now they
want us to be unit secretaries...”);

« There must be significant local physician (not only the
leadership) input at multiple levels in developing and
tailoring the system before it goes live (physician
participation).

" 0_08
CBMS 2015
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Physician Acceptance and Use

Physician Input:
» Screen Flow (how the orders are actually put in)
» Decision Support (which rules go in and which do not)

» Order Set Creation (best done by department or section and
validated by medical staff)

Find a “Physician Champion” to help implement it;

Provide adequate education and support weeks before a unit
Implements CPOE;

Provide 24/7 support on the unit for weeks after go live;

Wireless Computing will also help (usually not PDA's).

. s
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Expectations ...

« EXxpect at first:
» physician resistance
» slow starting and high frustration levels

> communication issues

« EXxpect ultimately:
» clearer orders with ease of MD ID
» iImproved nursing and MD satisfaction

» better patient safety and clinical care

Be Patient and Persistent!
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HOSPITAL
GLINICAS

FMUSP

CPOE Resistance

CiENcia E HUMANISMO

F0%

50%

30%

20%%

13%

Takestoo long to CPOE software Computer is r1|:|-t Resistance to

log into CPOE usability—too convenienthy workflow
many clicks to located changes
place

Mo Blockers

12%

Other

Figure 3: Key Blockers to CPOE Adoption

Reference: http://www.imprivata.com/content/2012-cpoe-and-meaningful-use-research-brief
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HOSPITAL

CLINICAS

FMUSP E HuMANISMO

US EMR Adoption Model*™ -

2011 2014
Q2

Q1
Physician documentation (structured templates), full 13.3%
CDSS, full R-PACS

Stage Cumulative Capabilities

46.3%

Data from HIMSS Analytics® Database © 2012 ot 11 1 N'=5439  N=5449
HIMSS Analytics CBMS 20195
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"» EMR Adoption in the U.S. Market Trended
| 2006 — 2014

CIENCIA E HUMANISMO

2008 2009 2010 2011 20122014 Ql

0%| 1.00% 20%| 1.80% 3.10%
| 3.20% 5.20% 7.30% 13.30%
2.50%| 3.80% 4.50% 8.40% 11.50%| 24.20%
3.10% 2.50% 7.40% 10.50% 13.20%| 14.00%| 15.70%
18.70%| 25.10%| 35.70%| & ] %El 44.90%| 41.70% 27.70%
- 40.00%| 37.20%| 31.40% 16.90% 14.60% 12.40% 11.40% 7.20%
17.40% 14.00%| 11.50%| 7.20%| 7.10% 5.70%| 4.80% 3.20%
20.40% 19.30% 15.60% 11.50%| 10.10%| 9.00% 7.50% 5.60%

n=4,237n=5,073|n =5,166n =5,235|n = 5,281|N=5,337 |[N=5,310 |N= 5,458

This is how long it takes to make “significant” national progress
Data from HIMSS Analytics™ Database as -
a_as

CEMS 2099
CO BN
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EMR Adoption Model Scores, Means per Country
(data from 4/13 — 5/14 (Turkey), 4/12 — 3/14 (Europe), 4/13 — 3/14 (US), no weighting etc. applied)

Turkey! (143)

Europe? (1,427)

Germany (383)

Netherlands (68) 4,0

USA3 (5,449) 4,1

0,0 1,0 2,0 3,0 4,0 5,0 6,0 7,0

1) Only public hospitals, of those 90% with >200 beds

2) Excl. Turkey; incl. Austria (42), Belgium (1), Denmark (16), Finland (3), France (17), Germany (383), Ireland (2), Italy (524),
Netherlands (68), Norway (3), Poland (83), Portugal (29), Slovenia (2), Spain (220), Sweden (1), Switzerland (8), UK (25)

3) The EMRAM algorithm between Europe and the US differs in some degrees in order to reflect HIT implementation of that
particular region s s

Source: HIMSS Europe Database (05/2014) /&5 ;foll&iam
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i EMR Adoption in Brazil

“CLINICAS

FMUSP CiENcia E HUMANISMO

PROPORTION OF HEALTHCARE FACILITIES BY METHOD USED TO INPUT INFORMATION IN PATIENTS’
MEDICAL RECORDS
Percentage of the total of healthcare facilities that have used the Internet in the last 12 months

100

90

80

70

60 |— I I I I I

50

40

30

20

10

Diagnosis
and therapy
services

Inpatient
(more than
50 beds)

Inpatient
(up to 50 beds)

Qutpatient

TOTAL TYPE OF FACILITY

[l RECORDS ARE TOTALLY ELECTRONIC
RECORDS ARE PARTIALLY ON PAPER AND PARTIALLY ELECTRONIC
[l RECORDS ARE TOTALLY ON PAPER




o EMR with 1.3M patients

CIENCIA E HUMANISMO

Paciente . Admissao
Identificadar hdatricula Nimero Admissio Tipa |dade
I oz |05 ||oo0zsess a m d

Home DatasHora Admizsia Data/Hora Saida
Identificador Matricula Leito Himero Exame Tipo Exame MARIA HELENA MARDEGAN SCABELLO 19/03/2005

Lata Mase. i i
STAEE50 F Unidade Funcional
Home
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Unidade Funcional Especialidade DatasHora Inicia D atasHora Fim

Iji— Procedimentos

Internacies
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* umo
Res Clinico de Saida Idade: | 20 =)| 0 |(m) |30 [d) Pasc : [kal Altura: (ml] [ Exibe Suspensos ? Repetic Prescricso
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Prescrigbes Médicas @ é‘ @. afy- (\\/g—u’ m
- - . | A = | PRy R h
Ficha de Internagdo oL %&'ﬁ )l N b et =5 : )
Dicta Medicamento med. Hpadria  dilligSo InalagSo  medic + prOs procedimenTo irteRconsulta  Cuidados evolugSo
- LIJITE | 2l wWebView InCor - Microsoft Internet Explorer :
ohd.ps Dias Tot
Eile Edit Yiew Faworites Tools Help Lib tern PrescrigSo horario Unidade %ia Frequéncia Observacda Adm.Dias Susp Hordrios
E 207105 = = = 1d/zz06
= 2 [ o | a G | -
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CPOE after 10 years, 20K/mo, . €D

CIENCIA E HUMANISMO
| £| Registro De Precaugdes E Isolame -
':I Ao Editar Camp o =41 [
m r— 1= =
__Jﬂ\/ b2 S 8 ~)| [¥]
;5_5 FZ - FUMD.& EREIM (Desenvalvimento (Kunlunil

Data: | 16/09,/2014

Limpar | Sair |

Unidade Funcional: |LIIGEI éiJ UM OP INTERN GERAL 62 ANDAR

L=

Leito: |5|:|1 3 "I:l Data de Alta Prevista: |

Hora: |

Matricula Paciente: |5555':'1 4 | G

ou Identificador: (3576162 |TESTE INFO

Matricula Médico: |9999994

ou Identificador: |83EI‘33?2

£

|f‘-‘1EI::lIlCC| {50 PARA USO Dd INFORMATICA)

Papel do Profissional: |CLINICO

Médico Responsavel
pela Internacao:

Atencao : Paciente em precaugdes e isolamento

® - =
A P % ~ @’f} 9 g@u
A i g Pﬂ,r_'_'_ - p ] “[ F {:l Eﬁ% :
Resumo Procedimentos Receituario

‘ Prescrever Evoluir Interconsulta Diagnostico

indice Precaucoes Alergias RT

Clinico Realizados Apache IT e Isolamento Intolerdncias

. s
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CPOE (Physician)

CIENCIA E HUMANISMO

Acfo Edtar Campo Redistro Pes

P v EE le %| o

% 4;___ FOFZ - FLIM IZ.I.--.I.E..--.I._.I ZEREIM [Desenvalvimenta (Hunlun])

Data: IM LEitD:IED13_ LIBERADA Copiar Proced. Anteriur] Copiar Prescr.Padrao I
Paciente: |55550144G {TESTE INFO ¥Yer Prontudrio I Copiar Prescr. Anterior I
Idade: | {(a)| {m) | (d) Peso: I_ Kg Altura: I_ [ Exibe Suspensos ? Repetir Prescricio I
@ ‘ f\x u o -@ Jﬁ“ 6
" o '.”‘I—r -8
Dieta Medicamento med. M _padrau dl"._lll;aﬂ Lnalal;au medu: +pr0c Gases prucedlmenlu inteRconsulta Cuidados e¥Yolucdo
Liberado Quantidade Total Dias Informacio
Item Prescricio por horirio Unidade Via Frequéncia Observaclo  Adm. Presc. Adicional Susp.  Hordrios
| 1.00[sE0Um ﬂ| | [ | etaoraev| | || r -
I?| 200 |CLOF‘IDOGHEL 7EMG ﬂ| 8,00 | comp | vo | agora | | | | -
I?| 300 |CLOF‘IDOGHEL 7EMG ﬂ| 1,00 | comp |w:- | manhsa | | | | |08
I?| 400 |ACIDO ACETILSALICILICO 100M ﬂ| | comp |w:- | almogo | | | | |12 |
I?| 500 |SINVASTATINA1EIMG ﬂ| | comp | vo | noite | | | | )22
|7| £.00 |DIF‘IRON.&.1 GI2ML AMP. 2ML ﬂ| 1,00 | amp | ey | =n BiBh | | | | -
|7| 700 |LDRAZEPAM 1 MG ﬂ| 1,00 | comp |w:- | noite | | | | 12
|7| £.00 |METOCLOPRAMIDA1EIMG ML ﬂ| 1,00 | amp |E'-.-' | =n 8i8h | | | | -
|7| 5.00 |SOLLICAO FISIOLOGICA & 0,9% S00ML ﬂ| 1,00 | Fr |E'-.-' | 12/12h |AP'OS PROCEDIME' | | s 8
Alterar Eequéncial Elaborar Yisualizar I Liberar I Liberar | Imprirmir I Autorizagdo I@ ﬂ el | g
- -
0_88
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CPOE (Pharmacy)

E;i Triagem/Dispensagao

io  Editar Campo Registro Pesquiza Ajuda

Jdanela

A=)

IJ BN R R R

"'4'_5 FZ - FUME .--.I,..--.I:I ZERBIHI (FProtatipa (Pirine ush
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Datz | 09052006
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[ wer todas as admissdes em aberto

Ordenar por: [Data."Hnra Uit Alteragio v]

Narme Médico [

Fres Leito r=tricul= Idertificador  Facients

L

| I
Iu_f'lm:uas I
| I
2 | |
| I
v | I

T Ty

_Registro: 26

CBMS 2015
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CPOE (Pharmacy)

k= Triagem/Dispensacao

Agdo Editar Campo Registro Fesquisa Ajuda Janela

INCORHC
ZERBINI

CIENCIA E HUMANISMO

[#] o v ElE s mXS ) 522 )

8 F= - FUNDAGAD ZERBINI (Frotétipe (Firineusi

Data: |ogmzzo08
Unid. Func.: [UTiza Lefto:[anzs

Paciente: |
Medico: |

Ano Mes

Peso(Ko)|  Atwwa|

Oi=

L=l o Il 20|

Triagem Gtd Gitd Unidad
; f Qdt. pi2dhs= f ’ re=es
Ord Cd. kem Hern Harario Umid. “i=m  Freq. Dispensar Disp.

Ot Prew.

=35

Frox. Disp Triado Est?Can Disp.

0.00/|111652% ElfoMEPRazOLd0Me || 1.00] AMP | xd || 1,00 AmE | 1,00 |[FRASC O/

1293305] I;E[ HIDRDCDHTISDNA,SUCC] SIII,I:II:I] MG] i BfEh ] ZDD,DD] MG ] ZDD,DD] FR.AMPF ]

1294802 i=ll L TIRDXINA SODICA 280 25,00 [MC6 [=ne

i
'
jejum] 25.:::-:1] MCG] 25.:::-::] COmP ]

1171376 EloIPIRONA 1 GzmLamp| 200 ML | =nBash|| 200 ML | 200 AMP |

-5.I:II:I 2010859 =Ll cALCIO CLORETO 100 100 AMP | i acm 1,00 AMF 1,00 AlPOLA
i i Jamr] ) J2rer ] ) )

5.00 12044660 ELIMETIL CELULOSE 1% 10| 1,00 &Ts | axd | 400| TS | 1,00 FRASCO |

]
]
]
]
1aazz00| Sl eLicosE s0% 250ML || 250,00 ML | v | acm | 250,00 ML | 25000 FR |
J
]
]

7.00/11511254 | cETOCONAZOL 2% (CRE | | 2xd | | | 1,00 | BISNAGA |

)
)
|
|
]
)
)
]

Descr. kam [HIDRDCDRTISDNA,SUCCIN&TD S0ODICO DE 100G

<l
Al

CURECURE LR AR
CURCUR LU VR

Trim Todos

M

—

Observagao [

Horarios

Z| === ===

Horario de Administracao

| 091032006 18:00:00 | 10/03/2006 00:00:00 | 10/03/2006 06:00:00 | 10/03:2006 12:00:00 ||

(4]

Cons. Autorizacas Dispensacdo
Registro: 19525
- [ |
8_8e
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CPOE (Nurse)

CIENCIA E HUMANISMO

|£/| Confirmagdo De Horario (Enfermeiro)

Azfo Editar Campo Registro Pesguisa Ajuda  Janels

Identificador: [ Paciente

LEitD:ls"” Data da PrESEri§501| 16,09/2014 «I *I Unidade Funcional: |17 CRURGICA |
Matricula:l-f _IK_ Idade:ltl a Il:l m |14 d Pesn:l Kg Altura:l m

Admissdo: (12 |10 |116757

Médicu:[ Profissional Iugadu:lﬂavia.maﬁ‘ueus

v Ver todos Horarios

Enf Item Prescricao Otd p/hora Unid Yia Freq Observacao Status

¢ 10D Testarposicionamentodasondaa [adminstr.,

Horario Sugerido Hora Adm. Inicial

3

[® | 200 |Corrtrolar & anotar infusdo de dista par _| I | I Suspenso

[ ol ot msosoamorn ] ]| o |
v -—--I-__

1E0952014 15:00:00

[na# | 2.00 |C0rrtrcnlar & anotar infuzdo de dista por _| I

o -—--.-—— |

a A o 4
Login Atualizagdo: flavia.matheus 16/09/2014 10:19 l

4

]
=}

Horarios:
Dispensado: NAD DISPENSADO © Administrado [l Horario Yencido Suspenso Pendente B
Equipamentos / Gases Hemocomponentes ‘ Anotacio ‘ Imprimir Anotacio Fechar
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Next to the bedside (ubiquitous systems)

CIENCIA E HUMANISMO

Mobile (Wireless);
Robust;

Ergonomic (screen, heigth,
length)

Battery autonomy (> 6hrs);

Easy do Clean (keyboard &
mouse washable);

Multiple users (Physician, Nurse
and Pharmacist);

CBMS 2015
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We still nd new solutions

Area para manipulagdo
e preparo de medicamentos.

The last mile!
Drug administration
controlled by the
system (who

12 gavetas que

pormioman’s Wy N accessed the drug
S case, what time, ...)
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A typical clinical information review system %)

CIENCIA E HUMANISMO

[ vosene i | nepeey | —r e
Profile History/Timelines Summaries
EMPI: NYP/CU: CMC:
Laboratory Apr 23 Filter: Note - L ty (20 -10-17,20 -05-08) [Newer] Pg#5
Radiology 200 Jul
Sbay E—p Cardiology Consult Follow-Up Free Text Note 20 -10-1517:32  Final NYP/CU
e SW High Risk Screen 20 -10-1513:34  Final NYP/CU
Eclipsys Note (NYP/CU) Apr 17 Pastoral Visit Adult 20 -10-1513:07  Final NYP/CU
WebCIS Note 20 iistein Hospitali i Follow-Up Free Text Note 20 -10-15611:00  Final NYP/CU
WebCIS Signout 2008 Procedure Note, Time Out Not Required 20 -10-1419:44  Final NYP/CU
Discharge Sum Medicine Follow-Up Free Text Note 20 -10-1408:06  Final NYP/CU
f:;:’g; gss::: (NYP/CU) g Jul Transfusion Nursing Note 20 -10-1400:32  Final NYP/CU
i Nephrology Consult Free Text Note 20 -10-1318:52  Final NYP/CU
Ad'gzis;:;s Ademit (NYPICU) SO Sl Milstein Hospitalist Attending Follow-Up Free Text Note 20 -10-1315:27  Final NYP/CU
WebCIS Admit 20 Critical Test/Values Results Reporting 20 -10-13 11:13 Final NYP/CU
Operative Cardlology Consult Follow-Up Free Text Note 20 -10-12 15:40 Final NYP/CU
Operative Report Add Mil F i Follow-Up Free Text Note 20 -10-12 11:02 Final NYP/CU
OR Note (NYP/CU) 20 Milstein Hospitalist Attending Follow-Up Free Text Note 20 -10-1119:17  Final NYP/CU
Neurophys ! i A Follow-Up Free Text Note 20 -10-1116:43  Final NYP/CU
Cardiology Mar 7 Cardiology Consuilt Free Text Note 20 -10-10 14:14  Final NYP/CU
Ob/Gyn Medicine Follow-Up Free Text Note 20 -10-10 14:10  Final NYP/CU
Gl Endo Case Manager Plan Of Care 20 -10-1009:31  Final NYP/CU
HEENT Initial Nutrition Assessment 20 -10-0916:25  Final NYP/CU
Pulmonary Milstein Hospi i A Follow-Up Free Text Note 20 -10-09 11:58  Final NYP/CU
Derm Path Milstein Hospitalist Resident/PA Follow-Up Free Text Note 20 -10-08 11:21  Final NYP/CU
Endocrinol Cardiology Free Text Note 20 -100800:19  Preliminary NYP/CU
Alerts 20 Nursing Adult Admission History 20 -100706:24  Final NYP/CU
ey, el Rl Medicine Admission Free Text Note 20 -10-0703:30  Final NYP/CU
BMling Diagnoses Apr23 Transfer Note 20 -10-0700:55  Final NYP/CU
All Data E D Disposition Note 20 -10-0621:42  Preliminary NYP/CU
Emergency Resident / Nurse Practitioner / Attending Note (Milstein) 20, -10-06 19:04  Final NYP/CU
Cardiology Consult Free Text Note =20 -10-10 14:14
Cardiology Consult

Jamie S Hirsch et al. 3 Am Med Inform Assoc

2015;22:263-274

Requested by: Dr.
Reason: Fluid overioad

HPI: 57 yo woman with a pmhx significant for morbid obesity, HTN HLD, DM2, CKD (stage V) not on RRT and making urine, CAD s/p mLAD DES in 7/201, and pulmonary HTN (based on RHC on
772077 who presents with signs and of fluig gy is being asked to consult for further management. In regards to the patients functional status, the patient lives a sedentary
lifestyle and is now on disability. Over the course of the past monm. she has had increasing fluid accumulation with a weight gain of over 25 kg, with worsening LE edema and facial puffiness. Prior to
1 month ago, her ET was 2 blocks, but has now decreased to 15 feet limited by SOB and with CP. she has a 6 pillow orthopnea that has been stable for 4 years but has had
worsened PND this past month. The patient also reports 3 months of intermittent chest pain. She describes the pain as sharp, retrosternal, and located in the center of the chest, lasting 5 minutes with
1-2 episodes per week. These episodes occur at rest, and improved by sitting up and taking an aspirin.

PMHXx:

1. Morbid obesity

2.HTN

3.HLD

4.0M2

5. CKD (stage V) noton RRT and making urine
6. CAD s/p mLAD DES in 7/20.

CBMS 2015



FS Visual Analytics in |

Patient List | Registry

Patient Data rch

ealthcare:The next wave

INCORHC
ZERBINI

CIENCIA E HUMANISMO

LLCUIEE History/Timelines Data Review Summaries

Visits Timeline: 8/1/207" to 10/24/20
Timeline - Problems = =
Admitted: 8/2/20 Admitted: 9/21/20 Admitted: 9/27/20 Admitted: 10/6/20
Visit Type: Clinic Visit Type: REFERRED AMBULATORY SERVICE | Visit Type: Clinic Visit Type: Inpatient
Attending: Attending: Atending Attending
Dx: CHEST PAIN NOS }Dx: PERFORATION GALLBLADDER Dx: ACUTE DIASTOLIC HEART FAILURE| Dx: ACUTE CHRNC DIASTOLIC HRT FAIL
' t | - | . — 111 gy [ [
Timeline: 8/1/20 to 10/24/20
Admitted: 8/2/20 ' Admitted: 9721120 | Admitted: 9/27/20 ' Admitted: 10/6/20
Visi Type: Clinic Visit Type: REFERRED AMBULATORY SERVICE | Visit Type: Clinic Visit Type: Inpatient
Attending: Attending: Atending: Attending:
Dx: CHEST PAIN NOCS Dx: PERFORATICN GALLBLADDER Dx: ACUTE DIASTOLIC HEART FAILURE | Dx: ACUTE CHRNC DIASTOLIC HRT FAIL

Feb - 200 Apr - 20! Jun - 20 Aug - 20
Jan - 20 Mar - 2000 May - 2000 Jul- 2000 Sep -

Jan - 2000 Mar - 20!

Dec - 2000 Feb - 2008 Apr - 201 Jun - 20 Aug - 20 Oct - 20 Dec - 20 Feb- 2000 Apr- 20
20

May - 2000 Jul - 20 Sep - 20000 Nov - 2000 Jan - 2014 Mar - 20 May - 20!

stable angina pulmonary hypertension ESRD dyspnea influenza abdominal pain DM CAD

edema volume overioad obese OSA chest pain lymphadenopathy morbid obesity pruritis weight gain hypertension Dm2 LVH
leg cramps chest discomfort vitamin D deficiency CKD hyponatremia agitation fistula nausea facial swelling hypoglycemia ischemia
CHF Dyslipidemia abdominal mass scar hyperphosphatemia anasarca angina hypoventilation ...
Case Manager Plan of Care 10/10/20 5:31 AM months of

Milstein Hospitalist Resident/PA Follow-
up Free Text Note
Milstein Hospitalist Resident/PA Follow-
up Free Text Note

10/09/20  7:58 AM

10/08/20 7:21 AM

Nursing Adult Admission History 10/07/20 2:24 AM
Medicine Admission Free Text Note 10/06/20 11:30 PM
ED Resident/NP/Attending Note

(Milstein) 10/06/20  3:04 PM

Jamie S Hirsch et al. 3 Am Med Inform Assoc

2015;22:263-274

intermittent chest pain. She describes the pain as sharp, retrosternal, and
located in the center of the chest, lasting 5 minutes with 1-2 episodes per
week. These episodes occur at rest, and improved by sitting up and taking
an

aspirin.

PMHXx:
1. Morbid obesity
2. HTN
3. HLD
4. DM2

CBMS 2015
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e A proposal of architecture.

CIENCIA E HUMANISMO

Visit Feed \/ HL7 Message Feed
4 )

map-reduce
indexing
o 4
. —
O.nllr?e —— A Visits (visit_id, MRN, dates, attending, visit_type, primary_ICD9)
D'Str'b;ted HBase Notes (MRN, visit_id, note_id, note_type, date, author, text)
Visits & Notes i i i i
: ) Problems (MRN, note_id, CUI, lexical_item, char_offsets, salience)
Parsing
Online Web i
Visualization e
v B e e e S o e o - =
query Javascript
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Patient Event Reports
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Weekly Dashboard
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Review status of events
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. ¥ - @H The Children’s Hospital of Philadelphia® m
i Last Updated: 11/11/2013 11:14:17 AM
m Medication Alert Fatigue Analytics App. Hope lives here. =
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Mini & Mz an

The visual analytics dashboard user interface consists of a central display region with tabular and
graphical data representations, as well as a variety of relevant filtering options framing the central
display region.
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i Summary

Information processing:

» Is an important quality factor, but an enormous cost factor as well;
» |Is becoming a productivity factor

» Should offer a holistic view of the patient and of the hospital.

A hospital information system can be regarded as the memory
and nervous system of a hospital;

IT has become economically important and decisive for the
guality of healthcare. It will continue to change healthcare
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Summary
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The integrated processing of information is important because:

> all groups of people and all areas of a hospital depend on its
quality,

» the amount of information processing in hospitals is considerable,
and health care professionals frequently work with the same data
The systematic processing of information:

» contributes to high-quality patient care, and
» reduces costs

Information processing in hospitals is complex and therefore we
need:

» the systematic management and operation of hospital information
systems, and

» medical Informatics specialists responsible for the
management and operation of hospital information systems

B
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Thank you!
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