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NOTA DE ABERTURA / EDITORIAL

ESPERANCA MEDIA DO TEMPO DE VIDA

A leitura apressada do indice do presente Boletim poderd sugerir desconexdo no conteudo.

No entanto ¢ aparente. Se ndo vejamos, estes contributos recordam-nos que as causas da morte, ha alguns
séculos atras foram maioritariamente desconhecidas ou atribuidas a infegdes (“Doenca dos génios da musica”),
que com os avangos do conhecimento e da tecnologia aumentou a exigéncia na avaliagdo eficiente dos mar-
cadores da doenca (“Qualidade no laboratério clinico™), no controlo da nutricdo (“Hidratos de carbono ou
gordura, o que faz falta a satde”) e no envelhecimento saudavel (“ Praga Vida”).

Em maio de 2018 a esperanca de vida média, revelada pelo Instituto Nacional de Estatistica com dados de
2017, foi de 80,78 anos (77,74 anos para os homens e 83,78 anos para as mulheres). Naturalmente ocorrem
muitas questdes, mas sem pretender ser exaustiva, dou alguns exemplos, como avaliar a propor¢do entre
idosos doentes versus saudaveis, quais as causas que contribuiram (contribuem) para o aumento do tempo de
vida, quais as iniciativas a implementar para que haja qualidade de vida, estardo os profissionais de saude, a
sociedade e o Estado habilitados para as idealizar e realizar? Nao as vou desenvolver.

O mecanismo subjacente ao envelhecimento normal, sem patologia (s) associada (s) tem defensores
da perspetiva evolutiva, fendmeno ndo adaptativo porque limita o potencial reprodutor, e da perspetiva
estocastica resultante da acumulagao ao acaso de mutagdes somaticas ou de modificagdes na composi-
¢ao das biomoléculas por oxidagdo. O aumento da idade conduz a alteragao da composi¢ao das biomo-
léculas geradora de modificagdes estruturais e funcionais, tais como a diminui¢ao da regulagdo génica
e da capacidade bioenergética nomeadamente na mitocondria onde se verifica decréscimo da atividade
da citocrémio ¢ oxidase (ou complexo IV), da concentragdo da cardiolipina e aumento da produgdo de
anido superoxido que em conjunto com outras espécies reativas de oxigénio induzem a ativagdo dos
genes das proteinas pro- inflamatorias. As espécies reativas de oxigénio, ao atuarem com oxidantes,
danificam as fun¢des cognitivas (memoria de curta duragao, resolucdo de problemas, processamento
de informacao); diminui¢do da aprendizagem se a nivel do cortex, e da fun¢do sensorial, como surdez
e degeneragao da macula.

Como ¢ que o organismo reverte causas oxidativas em propdsitos uteis tais como formacao de mensagei-
ros celulares, estimulacao da capacidade fagocitaria e modulagdo do tonus vascular. O mesmo sera dizer quais
os mecanismos de protecao celular reguladores da reatividade dos radicais livres e consequentemente impe-
ditivos de provocarem danos oxidativos. A tolerancia ao “stress” agudo ou cronico induz mecanismos de
translocacao de fatores de transcri¢ao de choque térmico os quais originam a citoprote¢do as alteracdes me-
tabolicas, doencas neurodegenerativas e vasculares e ao envelhecimento.

A homeostasia, que podiamos associar erradamente as duas faces de uma moeda ¢, sim, um estado
dinamico, tipo estado estacionario que se estabelece, por exemplo, entre uma enzima e o seu substra-
to. Nesta perspetiva o organismo possui proteinas reguladoras da resposta ao choque térmico. Sao
exemplos a hemoxigenase cuja expressao ¢ induzida pelo monoxido de azoto (NO) e pelo estado
“redox” tiol.
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NOTA DE ABERTURA / EDITORIAL

Como agente terapéutico temos a acetilcarnitina que contraria o envelhecimento porque restaura o equili-
brio dinamico da razdo de concentragdes do glutatido nas formas reduzida e oxidada, e ainda levanta a inibi-
¢do do complexo IV da cadeia de transporte de eletrdes e translocacao de protdes mitocondrial.

A bem conhecida teoria da restri¢cao calorica (RC), atribuida a Osborne em 1917, associada a pratica re-
gular de exercicio muscular sdo reconhecidas como ativadoras da sinaliza¢ao das proteinas de choque térmi-
co. No entanto nao ha evidéncia cientifica que a RC s por si atrase o processo de envelhecimento e aumen-
te o tempo de vida.

Para envelhecer com sucesso contribuem a nutri¢cao (as necessidades em macronutrientes, minerais € Vvi-
taminas) e a pratica do exercicio fisico personalizadas, e ainda a manuten¢ao do exercicio mental que ¢ be-
néfico para todos.

Saliento, como terdo oportunidade de ler na rubrica das noticias, que ocorreu a 13 de outubro, em flhavo,
a reunido do Grupo de Biologia Vascular da Sociedade Portuguesa de Angiologia e Cirurgia Vascular onde
tivemos o prazer de aprender com a palestra do Doutor Pedro Marques da Silva e as de todos os preletores.
Em nome da SPHM apresento os Parabéns ao Presidente da Sociedade Portuguesa de Angiologia e Cirurgia
Vascular Doutor Armando Mansilha por mais esta iniciativa.

Para todos que por aqui passarem desejo Festas Felizes e excelente trabalho em 2019.

Presidente da SPHM
Carlota Saldanha
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ARTIGO DE REVISAO / REVIEW ARTICLE Quality in the clinical laboratory

QUALITY IN THE CLINICAL LABORATORY - FROM STANDARDS TO AUDITS
QUALIDADE NO LABORATORIO CLIiNICO — DOS PADROES AS AUDITORIAS

Maria Manuel Campos'

ABSTRACT

This article supports data, insights and possible ways to assess and improve quality in clinical laboratories.
They are numbered as follows:

I — Introduction — risk management and its impact

II — Quality, benchmarking, standards, certification and accreditation

IIT — Laboratory quality — assessment and improvement

IV — Proactive approaches and implementation of a quality program.

The quality, effectiveness, excellence, satisfaction, improvement and accountability of health services have
great impact.

Endeavour and empowerment of people engaged in work organizations inspire the ownership and good
outcomes are achieved when healthcare corresponds to needs of patients, relatives and providers.

Keywords: Quality, laboratory, risk management, standards, audits

RESUMO

Este artigo apresenta informacao, progressos e atitudes exequiveis para avaliar e melhorar a qualidade nos
laboratdrios clinicos. O contetido esta ordenado da seguinte forma:

I — Introdugao — Gestao do risco e seu impacto

IT — Qualidade, benchmarking, padrdes, certificagdo e acreditacao

III — Qualidade no laboratério — Avaliacao e melhoria

IV — Abordagens pro-ativas e implementa¢ao de um programa de qualidade.

A qualidade, efetividade, exceléncia, satisfacdo, melhoria e fiabilidade dos servigos de saude evidenciam
grande impacto.

O empenho e capacitagdo dos colaboradores nas organizagdes inspiram sentimentos de pertenga e bons
resultados sao obtidos, quando os cuidados de saude correspondem as necessidades dos doentes, familiares
e cuidadores.

Palavras-chave: Qualidade, laboratério, gestao do risco, padrdes, auditorias

! Medical Consultant — Immunohemotherapy / Consultora de Imuno-hemoterapia

Endereco postal e eletronico da autora para correspondéncia:

Maria Manuel Campos

Servigo de Imuno-hemoterapia — Centro Hospitalar Universitario Lisboa Central, EPE
Lisboa, Portugal

Email: maria.campos5@chlc.min-saude.pt
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Quality in the clinical laboratory

INTRODUCTION — RISK MANAGEMENT
AND ITS IMPACT

Care Pathways determine a multidisciplinary
practice defined locally, following the guidelines or
available evidence for specific groups of patients or
customers. These paths are like standard operating
procedures (SOPs) in action and integrate the clinical
process allowing a complete evaluation of results;
they could identify bottlenecks'.

The planning is improved with measurable quality
targets, better communication, lower internal varia-
tions and research activities'.

Four elements of quality proposed by the World
Health Organization (WHO):

— Professionalization (technical quality)

— Efficiency of resources use

— Risk management (including risks with the de-
livered service)

— Satisfaction with the service received'>.

An organization comprises the instrumental side
(hardware) that is represented by planning and con-
trol, and the behavior side (software) that is expressed
by communication and development*’. Assessment,
communication and risk management make it possi-
ble to analyze near misses and error trajectory and
develop some preventive and corrective actions*>.

Some definitions mean important feedbacks in
daily practice:

1) Effectiveness is the extent to which planned
outcomes, goals, or objectives are achieved as
a result of an activity, strategy, intervention or
initiative intended to attain the desired effect,
under ordinary circumstances. Being effective
means achieving organizational goals!?.

2) Efficiency is the ratio of the output to the inputs
of any system. An efficient system or person is
one that achieves higher levels of performance
(outcome, output) relative to the inputs (re-
sources, time, money) consumed'.

3) Efficacy is the extent to which a specific inter-
vention, procedure, or service produce the de-

sired effect, under ideal conditions (controlled
environment)'-.

4) Levels of use in health system: patients/ cus-
tomers, health professionals, provider institu-
tions, health care purchasers and government or
policy makers — an individual basis is followed
by self-regulation and external regulation as
well as a national framework which produce
strategies for coordination of continuous high
standard services with transparency, account-
ability, equity and effectiveness'”.

5) Risk: the combination of severity and occur-
rence probability of a harmful event. The main
risk and result determinants are complexity
(constant) and performance (variable). For good
risk management it is crucial to identify and
analyze the root and trajectory of the problem
as well as evaluate, control and prevent*®’.

6) Error: a deviation from truth, accuracy or pre-
cision; a failure of a planned action; the use of
a wrong plan to achieve an aim>®,

7) Near-miss: an unplanned event that did not re-
sult in injury, illness or damage, but had the po-
tential for such. This situation can be individual
(human causes), technical (equipment, software)
and organizational (policies and procedures).
Multiplicative effect on the dynamics of these
events (small changes can arouse big effects)>®.

The error trajectory analysis is essentially retroac-
tive (Root Case Analysis)>®.

When we define the most important points in the
Error Management we must not forget risk stratifica-
tion (scores) and periodic control of results by audits,
records of nonconformities, notification of adverse
events/ near misses and of course a redefinition of
strategies, a compliance to guidelines, safe documen-
tation and some recovery mechanisms®.

The errors may be by commission, omission, per-
formance failure or mistakes made in either the ap-
plication of rules or their total disregard®. The detec-
tion and management of errors include variables,
compensation effects, feedback analysis and the im-
plementation of preventive and corrective measures.
It is crucial to consider the multiple actions of these
events on work dynamics: small variations may cause
disproportionate effects™’.
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Quality in the clinical laboratory

Table 1. Models and tools in quality and risk management>®!!

Statistical Process Control

Easy in routine application for the determination of stability and predictability of a process

Zero Failure Principle

The goal is to minimize undesirable failures and accidents

Design of Experiment

Cause-and-effect relationship (managing inputs and optimizing outputs)

Fault Tree Analysis Deductive analysis (diagram to identify failure causes)
Failure Mode and Effect Potential failure impact; detection and prevention measures; responsibility and scheduled im-
Analysis provement

Progressive Worst Case
Scenario Analysis

Impact through extreme conditions

Quality Function Deployment

Emphasis to customer satisfaction and improvement of product design — “Positive Quality”

Hazard Analysis and Critical
Control Points

Threat analysis, critical point control and monitoring, preventive and corrective actions, and
checking efficiency and system records

LEAN

Emphasis to speed, efficiency and removing waste (identify customers, map the value stream,
create flow, establish pull approach and seek continuous improvement)

Six Sigma

Emphasis to precision and accuracy (define, measure, analyze, improve and control)

Proactive Risk Management comprises innova-
tion and change from a functional point of view and
is predictive, measurable and controls the risk. By
conceptual anticipation of eventual problems the
root causes of the risk can be identified not just their
effects or symptoms. It is very important to establish
risk priorities without creating errors. The process
of workflow management has a modeling phase
(build-time) with the common objective of compli-
ance and improvement, and an implementation or
instance phase (run-time) represented by execution/
performance’.

Staff'is a key aspect in any organizational structure
and it is important to assure a correct number of qual-
ified workers, training and description of functions,
responsibilities and position in the service organo-
gram. These premises must be in strict relationship
with the SOPs for an efficient and safe job perfor-
mance and for protection of patients'®. There are some
models and tools (retroactive and proactive) we can
use in risk management quality systems and main
features are presented in the Table 13611,

QUALITY, BENCHMARKING, STANDARDS,
CERTIFICATION AND ACCREDITATION

Quality Control is a process within the Quality
Assurance Program. The aim is to collect evidence

that the desired level of quality is achieved, and the
process itself has no impact on the product quality.
Internal and External Assessments provide data to
analysis, correction and improvement%12,

Quality Assurance is the backbone of the Labora-
tory Quality System. It includes Quality Control, Pro-
ficiency Testing and Comparability™!3.

Quality Management System (QMS) works on
the organizational level to implement an overall qual-
ity policy!. It refers to the organizational resources,
processes and procedures to implement quality man-
agement, which is broader than both quality assurance
and quality control (Figure 1)%1°,

Quality System enables standardization to best
practice. Quality is the ability to consistently provide
laboratory results efficiently and effectively. We
should adopt a QMS model to guide our design and
implementation. Time estimated to a full achievement
is around five years!>!3,

Benchmarking can be defined as a continuous
and systematic process of evaluation of products,
services, organization and work methodologies,
as exemplified and recognized by the best prac-
tices. The goal is to compare performance and
identify opportunities for improvement — a bypath
for excellence!!15,

Certification is a procedure by which an indepen-
dent body gives written assurance that a product, pro-
cess or service conforms to specific requirements!'>!31°,
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Quality in the clinical laboratory

Mission, Strategy, Planning,
Regulatory Standards,
Professional Guidelines
and Customer
Requirements - Quality Ass

e/

Quality Management System mmmm), Laboratory Culture of Quality

/

urance -/ Continuous Improvement

4

VAN

Quality Control
(Internal and)
External

Good Practices
(Manufacturing,
Laboratory and Clinical)

Quality Risk
Management

Figure 1. Policies, Good Practices, Risk and Quality

Accreditation is a procedure by which an author-
itative body gives formal recognition that a body or
person is competent to carry out specific tasks; it in-
cludes an evaluation of competency!>!316.1,

A certification or accreditation body is an orga-
nization or agency with the authorized right and au-
thority to inspect a facility, and provide written evi-
dence of its compliance (Certification) and competence
(Accreditation) with a standard!%!>16:17,

Audit is a systematic, independent and document-
ed process for obtaining evidence and evaluating it
objectively to determine the extent to which required

QUALITY MANUAL
1. Overview
2. Purpose
3. Scope

4. Requirements for training,

responsibilities, references,

governance, records and histo
9. Definitions

6. Policies

7. Processes (relationship between
them; flowcharts and description;
approvals and decision making)

Management®'°

criteria are fulfilled. It could be external (conducted
by groups or agencies from outside the laboratory) and
internal (assessors are the laboratory staff; they allow
the laboratory to look at its own processes)'>!3:16:1,

Proficiency testing schemes are inter-laboratory
comparisons that are organized regularly to assess the
performance of analytical laboratories and the com-
petence of the analytical personnel '*!7.

The Quality Manual is an overview of the orga-
nization, mission statement, vision statement, objec-
tives and scope and must include the Quality Policy
(Figure 2)'213.18,

SOPs

1. Detailed information
dbout processes

2. Specific tasks

(flowcharts for tasks
and instructions for
activities)

3. Checklists
4. Records

ry

Figure 2. Quality manual and standard operating procedures'>'>!¢
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POLICY PROCESS
"Whatto do" "How it

Mission, goals happens”
and purpose Flowchart with

PROCEDURE RECORDS

“How to do it” "How to
provide

Framework for steps for events A Ey ey evidence™

the Quality e
stem — Qual P
= lhllnulilII L Outputs

instructions
Completed
SOPs forms

Figure 3. Levels of documentation (documents and records)'>!?

An SOP is a document which describes regular op- Table 2. ISO Standards with great impact in laboratory field'®!”
erations relevant to the examination quality and t0 | The SO 9000:2000 addresses general QMS requirements and
other processes. The aim of an SOP is to carry out op- | applies to laboratories.
erations correctly and must be available to the staff at | The 1SO 9001:2015 will ensure that quality management is
the place where the work is done. They are a practical | now completely integrated and aligned with the business stra-
way of translating policies into action and describe how | tegies of organizations.
processes should be carried out (Figure 2)_ Job aids or The ISO 15189:2012 is related to quality and competence in
work instructions are like supplements of SOPs and are | medical laboratories.
shorter versions of SOPs in a visible location'>!318, The ISO 19011:2011 sets guidelines for auditing management

Policies, processes, procedures and records can systems.

be controlled in a stepwise fashion (Figure 3)!215. The ISO 31000:2009 endorses principles and guidelines for
risk management.

The ISO 45001:2016 is related to occupational health and
LABORATORY QUALITY — ASSESSMENT safety management.

AND IMPROVEMENT The ISO/IEC 17011:2004 specifies general requirements for
accreditation bodies assessing and accrediting conformity as-
sessment bodies.

The key message is that quality system enables
standardization to best practice'>!131. The ISO/IEC 17025:2005 is related to competence of testing
and calibration in laboratories.

Laboratory Requirements — Standards (at a glance): The ISO/IEC 17043:2010 specifies general requirements for the
competence of providers of proficiency testing schemes and for

— National and international organizations recog- the development and operation of proficiency testing schemes.
nized in the Laboratory Quahty field'2 ISO and IEC (International Electrotechnical Commission) technical commit-
tees collaborate in fields of mutual interest.
—The WHO has created Standards for some spe-
cific fields'?

— The International Organization for Standardiza- In terms of laboratory quality systems, the relevant
standards'® management issues, and ISO 17025 and 15189, which

— The Clinical and Laboratory Standards Institute address requirements for testing and calibration labo-
(CLSI) — alone or in association with other orga- ratories and medical laboratories, respectively!®.
nizations — has made work in this matter'”.

1) Organization

The Table 2 shows some features related to the Policies, processes and procedures include vi-

laboratory quality management using ISO standards'®!®.  sion, mission, ethics, principles and goals of the or-
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THE SUPPORTING ORGANIZATIONAL STRUCTURE

THE MANAGERIAL COMMITMENT
(DECISION-MAKING LEVEL)

LEADERSHIP

MONITORING FOR CONTINUOUS
IMPROVEMENT

POLICIES AND RESOURCES PUT IN PLACE

|¢

PLANNING AND IMPLEMENTATION PROCESSES

iﬁ

THE MEETING OF QUALITY GOALS,
REQUIREMENTS AND STANDARDS

LABORATORY STAFF

CHECKS, AUDITS AND
MANAGEMENT REVIEW

Figure 4. Organization, Policies, Resources and Processes'**

ganization and define responsibilities and roles of
the workforce.
See Figure 4 for detailed structure!>2°.

2) Personnel

Recruiting and retaining qualified staff is crucial
as each employee’s job description and new employ-
ee’s guidance. Provide opportunities for continuous
education and policies relevant to personnel must be
combined with knowledge, skills and motivation'>2°.

Lay out all activities, specific responsibilities,
training, workplace, policies and procedures, work
schedules and competency'>%,

Competency may be defined as the application of
knowledge, skills and behaviors used in performing
specific job tasks. If more than one person makes the
same error, consider the root cause of the error, such
as equipment malfunction and operating procedure
ambiguity'*°.

3) Equipment

A good equipment management program provides
a high level performance, reduces variation in test
results and repair costs, and increases technician’s
safety and customer satisfaction. It has to meet phys-
ical requirements for installation and the staff follows
manufacturer’s specifications. Maintenance should be
planned and replacement of instrument carried out
when repair is not possible!*°,

Troubleshooting: manufacturers often provide
flowcharts that help to solve problems. Identification
of routine problems related to technical duties and
responsibilities and their explanation for a corrective
action'>%,

Backup instruments: they can maintain the routine
when a machine breaks down until repair'32°.

4) Purchasing and Inventory

Supplies and reagents must be always available
when needed. Reagents and supplies mustn’t be
lost due to improper storage or used beyond expi-
ration. Main concepts: uninterrupted flow of need-
ed materials, efficiency and effectiveness of the
laboratory!32°,

5) Process Control

Emphasis on requisitions and forms, safety prac-
tices, handling urgent requests, collection, labeling,
preservation and transport, storage, retention and dis-
posal of samples'*°.

The tracking system includes:

1) After registration or log of all incoming samples
with generated laboratory identification number,
the traceability of the original sample must be
allowed.

2) Safety requirements must be assured concerning
transport of samples'>2,
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Establishment of a policy for sample storage and
disposal in a clear sample management directly af-
fects patient care and outcome'>2°,

6) Information Management

Documents provide information about policies,
processes and procedures. Once the forms are used to
record information, they become records'.

Details about documents and records are showed
in the Table 332

Table 3. Documents and Records — Access, Integrity, Archive and Recovery!32

Where to keep documents and records

Paper-based system

Computer-based system

Combination of paper and electronic system

Regular backups

Accessibility, accuracy, timeliness, security, confidentiality
and privacy of patient information

7) Documents and Records

Documents provide instructions or description of
processes; records provide evidence about the quality
of products and services!'*?°.

Records make proof if processes were carried out
as intended'>%,

Details showed in Tables 4, 5 and 6'3%.

8) Occurrence Management

This process identifies and handles errors and near-
-misses. These events must be addressed to change
processes and prevent errors of happening again.
Most of the error sources occur in post-examination

Table 4. Quality Manual'>2

Quality manual

The quality manual sets across the whole documentation of
the laboratory.

It contains a quality policy and describes the processes that
take place in the laboratory in order to fulfill the requirements
of particular standards.

The quality policy should refer to management, quality evalua-
tion, health and safety, laboratory methods and procedures
which relate to the same areas.

It shows the organization and responsibilities within the labo-
ratory.

Table 5. Procedures'>?

SOPs

Consistency, accuracy and quality

Detailed, clear and concise and easily understood

Reviewed, approved and updated

Header
Steps and details

Specific of the laboratory and different from manufacturer’s
instructions

SOP number and version number

Date of issue and of expiry
Title and author

Status

Department of holders/ users; name of holders

Historical data (dates of previous issues)

Table 6. Documents and Records'>?°

Document Control
— Records

Document Control
— Documents

Uniform format that includes
a numbering system/ version
(date)

Formal approval / Inventory
of all documents

Permanence and accessibility

Continuous monitoring

Available at the point of use | Tracking of samples

Distribution, accessibility and
revision processes

Evaluating problems

Forms and worksheets
Stakeholders

Archive of outdated docu-
ments (old versions)

Security and management

THEY ARE NOT REVISED
OR MODIFIED

and pre-examination. Correction of occurrences can
be done by preventive, remedial and corrective ac-
tions. Management of nonconformities is crucial.
Root case analysis is the approach to find superficial
causes of a problem, but also deeper or core problems.
Roots and triggers could be represented by the Ishika-
wa’s fishbone diagram of domino effect!>-2°,

9) Assessment

It is necessary to determine effectiveness of a lab-
oratory’s QMS by internal and external audits, and
evaluation of performance in an external quality as-
sessment program. Accepted standards form the basis
for laboratory monitoring'-'>2°,
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During audits, information is collected about:

— Processes and operating procedures; staff com-
petence and training

— Equipment; environment; handling of samples

— Quality control and verification of results; re-
cording and reporting practices'!>%,

Audit report and plan of action:

— Review the recommendations of assessors; iden-
tify gaps and nonconformities
— Plan to correct nonconformities'!>%,
All results and actions taken should be document-
ed in a written report!-!3-2°,

10) Process Improvement

The classical PDCA (Plan, Do, Check and Act)
model represents easily the main concepts to monitor-
ing and quality improvement!®. Remedial, corrective
and preventive actions take place in this matter.
Quality indicator (QI): Established measures used to
determine how well an organization meets require-
ments and operational expectations. Evaluate costs,
benefits and priorities before choosing QI. They have
short-term and long-term implications and fewer are
better than many?!3-%,

Examples: patient identification, hemolyzed and
clotted samples, insufficient quantity or incorrect pro-
portion in the tube, inappropriate container and results
turnaround time'*%.

11) Customer Service

Customers include patients, physicians, public
health agencies and the community. Customer satis-
faction is a major component of a QMS. The primary
clients are health care providers and patients. The
laboratory can receive complaints, but also question-
naires asking some specific questions to allow feed-
back and improvement'-13-2°,

12) Facilities and Safety
Some topics require a lot of endeavor and investment:

— Power supply, water systems, ventilation,
cleaning, standard safety practices for han-
dling hazardous materials, disposal of bio-

logical and chemical wastes, warnings, safety
precautions for radiation and fire, instructions
for the use of fire extinguishers, circulation
pathways of biological samples among differ-
ent sections are general conditions concerning
work environment.

— Avoid needle recapping and put sharps in spe-
cific containers.

— Biological spills and decontamination measures.

— Ergonomics: prevention of musculoskeletal syn-
dromes, fatigue and injury; provision of person-
al protective equipment such as gloves, goggles,
masks and laboratory coats.

— Risk assessment of laboratory-acquired infections.

— Emergency response planning!:!3-2°,

PROACTIVE APPROACHES AND
IMPLEMENTATION OF A QUALITY
PROGRAM

By the establishment of priorities, sharing of ex-
pertise and presentation of tools, theoretical models
can make practical work easier. Strategies and tactical
planning form the baseline and target architecture of
a quality management system, followed by process
and competence management*?!. Customer evalua-
tion generates a feedback to all build-time and run-
-time processes’. The financing of resources (human
and material — clinical and laboratory equipment,
information technology-records and responsibilities)
and services is fundamental'®?!. To achieve good risk
management it is crucial to identify and analyze the
root and trajectory of a problem, which, in turn, will
lead to its proper evaluation, control and prevention.
Good practice compliance, upgrading of professionals
and implementation of a quality management system
with the report of adverse events are milestones in the
quality assurance’?*. The Proactive Risk Manage-
ment comprises innovation and change by a func-
tional point of view: predictive, measurable and con-
trolling the risk!>%. See table 7 for details'>*.

The tools employed in the risk management stand
in the risk assessment and error communication fol-
lowed by control and revision processes, making
changes where necessary to improve performances
and overall quality>®13-2°,
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Table 7. Implementation of an Integrated Quality Management Program in a

Laboratory'>%

Steps Implementation

1. | Mapping the laboratory work process (workflow)

Assessment of pre-, intra- and post- analytical phases

Laboratory management team

Descriptive quality system model designed like a puzzle

Document structure and version control

Training and assessing competency

Process control (internal and external)

Quality goals and indicators

Al e N RN AN Il el B

Improvement
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HIDRATOS OU GORDURA, O QUE FAZ MAL A SAUDE?!

Paulo Luiz Farber?

RESUMO

Hé muita polémica com relagdo ao que devemos comer ou nao, principalmente relacionada aos hidratos
de carbono ou gordura, causada principalmente por investigacdes pagas pela industria do a¢tcar para escon-
der que o acucar faz mal ao coragdo e culpar a gordura. Hoje sabemos que o excesso de agucares na dieta é
causador de pré-diabetes, diabetes e obesidade, que podem levar as doengas cardiovasculares, ao cancro e ao
mal de Alzheimer. O alto de consumo de hidratos de carbono pode gerar um aumento de glicose no sangue,
que esta relacionado com a piora da hemorreologia e da microcirculacao, presente nessas doengas. O consu-
mo de gorduras ndo esta relacionado com a morte por enfarte do coragdo e o aumento de gordura saturada
diminui a chance de AVC e morte por todas as causas. Ja o aumento de hidratos de carbono aumenta a mor-
talidade. Portanto, uma dieta boa para a satde deve ter com base em verduras e legumes, acrescida de gor-
duras e proteinas. Ja os hidratos de carbono e as frutas devem ser dosados segundo o perfil metabdlico de cada

pessoa.

Somos bombardeados o tempo inteiro com infor-
magcdes contraditorias. Um dia a gordura ¢ a vila, ou-
tro dia o ovo ¢ que nao deve ser consumido porque
possui muito colesterol. Falar que comer gordura ndo
faz mal ou que pode-se comer varios ovos por dia gera
uma onda de cepticismo e de incredulidade. Mas afi-
nal, do onde véem esses mitos e crengas sobre a co-
mida? Vamos falar um pouco sobre isso.

Em 1992 o departamento de agricultura dos Esta-
dos Unidos da América lancaram a piramide alimen-
tar, que se propunha a ser o guia para a “alimentagdo
saudavel”. E segundo a piramide, a base deveria ser
os hidratos de carbono como paes, batata, cereais,
arroz € massas, com uma sugestdo de 6-11 porgdes
diarias, pois esses eram bons para a saude. Ja a gor-
dura, ficava com a ponta da piramide em conjunto

com os doces, para uso em quandidades muito peque-
nas, pois faziam mal. !

Seis anos depois os erros da pirdmide alimentar ja
apareciam. Em seu editorial o prestigiado periddico
cientifico: “American Journal of Clinical Nutrition”
alertava sobre a possibilidade de resisténcia insulini-
ca (Diabetes tipo 2) e o aumento de risco para o en-
farte do miocérdio. Esse artigo falava que a alimen-
tacdo baseada na pirdmide aumentava a carga
glicémica, ou seja, 0 aumento de glicose no sangue.?
Portanto estava claro desde ha muitos anos que a
orientagdo alimentar com base nos hidratos de carbo-
no estava errada.

Apesar das evidéncias, continuaram-se as reco-
mendagodes para diminuir a gordura e aumentar os
hidratos de carbono. E s6 ouviamos que a gordura faz

! Versdo completa do artigo publicado na revista Visdo-Satde, N.° 2, Agosto-Setembro-Outubro de 2018.
2Meédico no Hospital da Luz de Aveiro. Membro da diretoria da Sociedade Portuguesa de Hemorreologia e Microcirculagio. Investigador externo do IMM.
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mal a saude, que comer gordura faz mal ao coragdo.
Até que em 2016 descobriu-se uma das origens destas
orientagdes, através de um artigo publicado na pres-
tigioso periodico cientifico JAMA, o Journal of Ame-
rican Medical Association.’

Na década de 1960 haviam duas teorias diferentes
quanto a alimentac¢do e as doencas cardiovasculares.
Uma teoria dizia que os agtcares na alimentacao fa-
ziam mal ao coragdo. A outra teoria € que a alimenta-
¢do com gorduras e o colesterol ¢ que era a culpada.
Mas na década de 1980 poucos cientistas acreditavam
na teoria dos agucares. E a causa disto foi encontrada
por cientistas na Universidade da Califérnia em Los
Angeles, nos documentos da Sugar Research Foun-
dation (fundacgao para a pesquisa do actcar). Durante
a década de 1960 e 1970 a industria do agucar pagou
pesquisas e cientistas ligados a essa Fundacao, e tive-
ram sucesso em esconder que o aclcar faz mal ao
coragdo enquanto culpavam a gordura.’

Hoje sabemos que o excesso de agucares na die-
ta leva ao pré-diabetes, ao diabetes e a obesidade.*
E essas patologias, além das doencgas cardiovascu-
lares, estdo relacionadas ao cancro’ e ao mal de
Azheimer®’. Também ja ha evidéncias suficientes
para que o primeiro tratamento para diabetes seja no
sentido de diminuir marcadamente os hidratos de
carbono.® Portanto podemos dizer que a alimentagao
¢ uma das causas de uma grande das doencas ligadas
ao envelhecimento.

Mas porque aumentar a glicose no sangue faz mal?
E porque aumenta a chance de doengas cardiovascu-
lares e outras patologias? Uma das causas esta nas
alteracdes na hemorreologia do sangue.

O sangue ¢ um liquido que pode ficar mais visco-
so ou menos viscoso dependendo da viscosidade do
plasma e de certas caracteristicas dos glébulos ver-
melhos. Os glébulos vermelhos tendem a se agregar
(grudar uns nos outros) e também eles podem ficar
mais rigidos ou deformaveis (moles, compressiveis),
e essas caracteristicas faz com que o sangue flua me-
lhor. Essa viscoelasticidade do sangue ¢ estudada na
hemorreologia

E a hemorreologia do sangue esta profundamente
alterada tanto no pré-diabetes quanto no diabetes. >
Ou seja, o sangue fica mais viscoso, atrapalhando a
circulagao, principalmente nos vasos sanguineos me-
nores (microcirculacdo). E estas alteragdes estdo tam-

bém ligadas a doengas cardiovasculares'!"'2, a doenca
de Alzheimer'® e ao cancro'*.

A conclusdo ¢ que uma boa alimentagado ¢ funda-
mental para a manutencao da saude. E considerando
que o grande problema hoje em Portugal e nos paises
industrializados ¢ o diabetes e pré-diabetes, sendo que
em Portugal 27% dos adultos acima de 60 anos estao
diabéticos'®, podemos dizer que o principal culpado
na alimentagdo ¢ o excesso de hidratos de carbono.

Portanto a alimentagdo baseada no consumo de
hidratos de carbono altera a viscosidade do sangue,
piorando a saude cardiovascular, colaborando com
diversas doengas como doenca de Alzheimer e cancro.

E qual a solu¢dao? Nao existe uma solucao geral,
pois depende muito do quanto o metabolismo de uma
pessoa esta alterada. Como vimos, ao chegar aos 60
anos, quase um terco da populagao esta diabética. Se
acrescentarmos a essa estatistica os pré-diabéticos,
deveremos ter mais da metade da populacao doente e
de alto risco para as doengas cardiovasculares, doen-
¢a de Alzheimer e cancro.

Para a populagao adulta, reduzir a ingestao dos
hidratos de carbono é fundamental. Eu diria mais,
acucar e alimentos processados devem ser retirados
da dieta. E a substitui¢do deve ser feita por verduras
e legumes. As evidéncias mostram que uma dieta com
base em verduras e legumes ¢ benéfica para a saade'®.

E quanto as frutas? Frutas sdo ricas em nutrientes,
mas por outro lado contém um agtcar que pode ser
prejudicial a saude, a frutose. A frutose esté ligada ao
aumento de acido urico, dos triglicerideos e com o
acumulo de gordura no figado.!” Portanto o consumo
das frutas deve ser condicionado a condi¢ao metabo-
lica de cada um. Uma pessoa saudavel, que ndo tenha
pré-diabetes deve consumir frutas “in natura” e evitar
sumos, pois esses contém alta quantidade de frutose.
J& quem tem pré-diabetes ou diabetes, deve fazer in-
tervengoes conforme o perfil metabolico, ou seja as
orientagdes nutricionais devem ser individualizadas.

Com relagdo as proteinas animais, devem fazer
parte da alimentagdo, mas ndo como base, pois como
vimos essa deve vir de legumes e verduras. E deve-
mos evitar carnes processadas.

Finalmente, com relagdo a gordura e o colesterol.
A maioria dos estudos sobre a gordura e a saude do
coragdo vem em ensaios tipo coorte, que perguntam
para uma populagdo o que se come e acompanha por
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uns anos para ver o que acontece. A grande falha des-
te tipo de estudo ¢ que nos paises industrializados,
geralmente quem come mais gordura sdo os que nao
cuidam da satde, pois temos sido informados que
“gordura € ruim para saude”, e geralmente a gordura
esta ligada a fontes de hidratos de carbono. Afinal,
passa-se manteiga no pao e come-se hamburgueres
com pao. Entdo o melhor seria um estudo que envol-
vesse 0 maior numero de paises e héabitos culturais
diferentes. Esse estudo foi feito e publicado em no-
vembro de 2017.

Foram analizados mais de 130 mil pessoas em 18
paises, e a a quantidade total ou o tipo de gordura
consumida ndo teve relacdo com mortalidade por en-
farte do coragdo. J4 o AVC esta diminuido em quem
comeu mais gordura saturada. E a mortalidade total
foi associada a um maior consumo de hidratos de car-
bono, enquanto que o consumo de gorduras diminuiu
a mortalidade por todas as causas. Ou seja, comer
gordura ndo fez mal ao coracdo, e ainda diminuiu o
risco de AVC. 1#20

Mas se gordura nao faz mal, e todas as recomen-
dacdes para diminuir a gordura todos esses anos?
Como ja vimos, houve uma manipulagdo para escon-
der que o agtcar fazia mal e culpar a gordura. E nao
ha evidéncias cientificas que justificassem essas re-
comendagdes.

Finalmente quando a ingestao do colesterol, basta
dizer que em 2015 a cimeira de nutricdo dos Estados
Unidos retirou a “proibi¢cao” de comer alimentos que
contenham colesterol, pois ndo ha relagao entre o co-
lesterol da comida e doengas cardiovasculares. 2!

Por fim, as evidéncias cientificas para a satde do
adulto apontam para uma dieta baseada em verduras
e legumes como base, proteinas e gorduras. As frutas
e os hidratos de carbono devem ser dosados de acor-
do com cada perfil metabdlico.
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ADOENCA NOS GENIOS DA MUSICA

Luis Dutschmann’

A vida e a morte fazem parte de um binémio in-
dissociavel, contudo em geral ficamos sempre perple-
xos e amargurados quando esta ultima atinge um nos-
so amigo ou uma figura publica pela qual temos
certa simpatia. Normalmente questiona-se a sua cau-
sa, em especial quando o acontecimento ¢ precoce,
ou entdo subito, quer se trate de um politico, escritor
ou ator. Perante este acontecimento somos levados a
questionar: “de que morreu?”

A causa de morte dos grandes musicos ndo foge a
esta regra e muito se tem escrito sobre a patologia
subjacente de determinados compositores como Wol-
fgang Amadeos Mozart, Ludwig van Beethoven, Franz
Schubert e Robert Schumann, entre outros, que deram
origem a uma producao de um sem niimero de artigos
em revistas médicas, muitas vezes controversos.

As observagoes sobre a doenca e morte ocorridas a
compositores dos séculos passados t€ém, quase sempre,
um valor cientifico muito limitado, pois dependem de
descrigdes pouco clinicas, terapéuticas hoje em dia ob-
soletas, diagndsticos que se encaixam com grande di-
ficuldade nos critérios clinicos atuais. Isto ndo impediu
que se concebessem multiplas hipdteses etiopatogéni-
cas sobre as possiveis doengas que afetaram os grandes
musicos do século XVIII a XX que, em muitos, lhes
condicionaram uma morte precoce € que tiveram re-
percussao sobre a sua produgao artistica. Muitas hipo-
teses sdo aliciantes, elaboradas e aparentemente credi-
veis, embora, com frequéncia, apresentem debilidades
por falta de elementos clinicos e de autopsia.

No periodo descrito podemos com facilidade atri-
buir primazia as doencgas infeciosas, nomeadamente
tuberculose e sifilis, a grande responsabilidade. A es-
tas causas de morte, penso que nao seriam alheias a
iatrogenia provocada por farmacos e terapéuticas, tao

I Médico

em voga na €poca como: sangrias, clisteres e purgas
ou medicacdes com doses macigas de mercurio para
a sifilis, p6 de Dover [p6 de ipeca, p6 de opio e sul-
fato de potassio], solucdo de Fowler (arsenito de po-
tassio), usado como ténico, compostos com chumbo,
etc. que constituiam entdo pratica comum. Podemos
atribuir as doengas infeciosas, a responsabilidade de
grande nimero de mortes, em tempo de paz, nos sé-
culos XVIII, XIX e XX (primeira metade).

Seria enfadonho enumerar a lista infindavel de
compositores e respetivas causas de morte, pelo que
refiro apenas aqueles que morreram precocemente,
quando, aparentemente, ainda tinham a possibilidade
de enriquecer a historia da musica com excelentes
obras, caso a morte ndo tivesse surgido prematura-
mente ou outros que cuja causa de morte desencadeou
alguma polémica.

Henry Purcell (Londres,1659-1695) o compositor
de Dido e Eneias e de Fairy Queen morreu aos 36 anos
por morte desconhecida.!*** Giovanni Battista
Draghi, Pergolesi [Jesi, 1710-1736] que nos deixou,
entre outras, duas obras-primas: La Serva Padrona ¢
o Stabat Mater retirou-se para um convento numa fase
evoluida da tuberculose o vitimou aos 26 anos.!> Ale-
xandre Césare Léopold Bizet, Georges Bizet (Pa-
ris,1838-1875), o autor da Carmen, durante grande
parte da sua vida, sofreu de dores de garganta recor-
rentes que se agravaram por ser um grande fumador,
vindo a ter uma doenga da traqueia. Apos um banho
no Sena surgiu-lhe um quadro de odinofagia e febre
elevada vindo a falecer aos 37 anos por morte subita,
atribuida a ataque cardiaco.* Carl Maria von Weber
(Eutin, 1786-1826) o criador notavel do Der Freis-
chiitz, Oberon e Euryanthe foi um musico importante
pela influéncia que marcou na historia da musica ale-
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ma e europeia e foi vitima mortal de tuberculose aos
40 anos.'* Felix Mendelsohn (Hamburgo, 1809-1847)
a quem devemos as Sinfonias Italiana, Escocesa, os
concertos de violino, entre outros, sucumbiu por mor-
te subita.!** Vicenzo Bellini (Catania, 1801-1835)
morreu prematuramente por um quadro de abdomen
agudo. A sua obra em que se ressalta a Norma, I Pu-
ritani, I Capuleti e Montechi, revela uma for¢a drama-
tica e beleza melodica.! Hans Rott (Viena, 1858-1884)
compositor vienense, amigo de Gustav Mahler
deixando-nos a Sinfonia em Mi, enlouqueceu falecen-
do aos 26 anos.! Antonio de Lima Fragoso (Pocarica,
Cantanhede, 1897-1918) musico que nos deixou obras
que evidenciam grande talento permitindo prever a
eventual qualidade das suas composigdes futuras com
repercussoes importantes para a musica portuguesa,
morreu na epidemia de gripe que, nessa época avas-
salou a Europa e o nosso Pais.’

Outros compositores merecem ser referidos, nao
pelo facto de terem tido mortes precoces, excegao
feita a Mozart, mas porque geraram grande polémica
quanto as suas doengas e causas de Morte

Wolfgang Amadeos Mozart (Salzburgo, 1756-
-1791) — Teve morte prematura aos 35 anos. Foi um
compositor de qualidade e diversidade superiores nas
suas realiza¢des com um elevado grau de talento mu-
sical. Deixou-nos uma obra vastissima que contrasta
com a sua vida curta: sinfonias, concertos para piano,
violino, flauta, clarinete, trompa, 6peras, missas, quar-
tetos, sonatas para piano etc. Em relagao a sua doen-
¢a muito se escreveu e os autores entraram na senda
das hipdteses mais variadas, algumas plausiveis ou-
tras completamente desajustadas. Baseado em excer-
tos das suas cartas, admito que tivesse tido febre reu-
matica na infancia, que lhe condicionou uma
cardiopatia valvular e que na fase final da sua vida se
complicou por endocardite infeciosa tendo morrido
em anasarca por insuficiéncia renal ou cardiaca.®

Ludwig van Beethoven [Bonn, 1770-1827] — O
compositor de 9 Sinfonias, cinco concertos para pia-
no, um concerto para violino, 32 sonatas para piano
entre outras obras foi um génio que, durante a sua vida
de produgdo artistica lutou com a adversidade da
doenca. Aos 26 anos instalou-se de forma progressiva
diminuicao da audi¢do e de tal forma que na estreia
da 9.? Sinfonia, em Viena (1824), ndo ouviu as ova-
coes calorosas do publico, tendo sido necessario um

solista avisa-lo de forma a virar-se para o publico.*
Neste momento de surdez completa a comunicacao
fazia-se através da escrita.* Acerca desta surdez
levantaram-se inimeras conjeturas, nomeadamente
que a causa fosse uma Doenga Paget dos Ossos ° Esta
hipotese apoiava-se no aspeto da cabeca com testa
proeminente, mandibulas pronunciadas e queixo
prognata®. A otosclerose ¢ talvez a causa mais prova-
vel da sua surdez. Também se levantou a hipotese de
ter tido sifilis e para a qual tera sido medicado com
mercurio, ora provou-se que este farmaco foi prescri-
to como unguento e nao propriamente para tratar uma
sifilis.’” Referia também queixas do foro gastrentero-
logico que poderiam corresponder a sindroma do co-
lon irritavel ou mesmo a doenga de Crohn. ° Tal qual
a dgua de uma catarata, musica magnifica brotou do
cérebro de um génio que se encontrava incapacitado
para a ouvir. Compreende-se que este quadro clinico
facilmente conduziu a um estado de depressao e irri-
tabilidade que por sua vez contribuiu para o abuso do
alcool. O quadro clinico terminal parece corresponder
a uma doenga hepdtica cronica descompensada. A
autopsia realizada pelo Dr. Johann Wagner revelou:
caixa craniana substancial e uniformemente densa,
auséncia de arterite obliterante ou outras condigoes
compativeis com sifilis, sinais de hipertensao portal,
esplenomegalia e cirrose macronodular.’-!?

Nicolai Paganini [Génova, 1782-1840]— A sua pe-
ricia e técnica invulgar, associada ao seu habitus, hi-
permobilidade e extensibilidade das suas articula¢des
fazem supor que Pagani tivesse uma doenca hereditaria
do tecido conjuntivo, Marfan ou Ehlers-Danlos. A sua
reputacdo como violinista era equivalente a de liberti-
no e gracas a esta faceta terd sido contaminado pela
sifilis. Como complicagdes surgiram-lhe ulceragdes da
faringe e manifestagdes tabéticas, tendo sido medicado
com doses elevadas de mercurio que lhe causaram,
apos estomatite grave, a queda dos dentes. E possivel
que o quadro que lhe condicionou a morte estivesse
relacionado com intoxicac¢ao pelo mercurio ou fosse
agravado por tuberculose.'*!?

Franz Schubert [Viena, 1797-1828] — O compo-
sitor de Die Forelle (a Truta) quinteto com piano, foi
fértil em invencao melddica de uma inspiragao quase
celestial' em que se destacam as suas, mais de 600
cangoes (Bela Moleira, Viagem de Inverno, etc.),
quartetos, momentos musicais, a musica de cena Ro-
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samunde, missa, sinfonias, etc. Aos 25 anos tera sido
infetado por sifilis que lhe condicionou o internamen-
to no Hospital Geral de Viena por sifilis secundaria
tendo sido medicado com merciurio. E possivel que a
sua doenca infeciosa tivesse sido controlada, no en-
tanto, aos 31 anos sucumbiu com um quadro de vo-
mitos e febre elevada. Salmonelose?'>!*

John Field [Dublin, 1762-1837] — Este musico
anunciou a época romantica, isto ¢, foi o primeiro
compositor na linha dos compositores romanticos que
terminou em Frédéric Chopin. Muitos compositores
utilizaram as composi¢des de Field como modelos
para as suas produgoes. Foi aluno de Clementi, aca-
bou por se fixar em S. Petersburgo, onde atingiu o
pico da fama e fortuna. Mais tarde deslocou-se para
Moscovo onde posteriormente se tornou alcoolico e
veio a morrer por tumor maligno do reto.!?31

Robert Schumann [Zwickau, 1810-1856] — En-
quanto estudante, este musico teve uma vida dissoluta,
com excesso de alcool e relagdes com muitas parceiras
sexuais, através das quais contraiu sifilis. No inicio da
década de 1850 Schumann manifestou perturbacdes
psiquiatricas que se agravaram no final de 1853. Em
Fevereiro de 1854, langou-se ao Reno, foi salvo ¢ inter-
nado num Asilo. Posteriormente teve alucinagdes audi-
tivas e visuais e diversas tentativas de suicidio. Foi-lhe
diagnosticado esquizofrenia. Morreu em 1856.'

Bedrich Smetana (Litomysl, 1824-1884)— O com-
positor, nascido na Boémia, autor de Ma Viast (o Meu
Pais) e da opera A Noiva Vendida, adquiriu sifilis e
morreu com um quadro neurolégico com episodios de
afasia, alucinagdes auditivas e visuais. A sua autopsia
foi favoravel a compromisso central pela sifilis.!? Mo-
desto Mussorsky (Karvo, 1839-1881) — O autor de
Boris Goudonov, Kovantchina e Quadros de uma Ex-
posi¢do provavelmente sofria de epilepsia e acabou os
seus dias entregue a dependéncia alcoolica;> Alexan-
der Nikolaevitch Scriabin (Moscovo, 1872-1915) —
Morreu com septicemia com ponto de partida de uma
ferida do 1abio.! O Estalinismo tornou a sua obra pros-
crita, levando ao esquecimento deste compositor, du-
rante algumas décadas.* Hugo Wolf (Windischgritz,
1860-1903) — Este compositor viveu sempre pobre,
sustentado por um pequeno grupo de amigos, despre-
zado pelos ouvintes, desconhecido do publico, entre
crises de excitacao e depressao, com uma consciéncia
amarga e orgulhosa do seu valor, que s6 foi reconhe-

cido por toda Alemanha apds a sua morte. Em 1897
foi internado no Asilo e morreu em estado de insani-
dade mental."* Anton von Webern (Viena, 1883-
-1945) — A sua musica nao teve uma audi¢do entusias-
tica, pelo que vivia de pequenos cargos pedagogicos.
Ap6s 0 Anschluss, a Austria passou a fazer parte inte-
grante do Reich e a sua musica entrou para a lista
negra da arte decadente e o compositor foi excluido
de qualquer atividade artistica. Em 1945, um soldado
do exército americano matou-o a tiro, por engano.!

Béla Bartok (Nagyszentmiklos, 1881-1945) —
Este compositor hungaro, apds a ocupacao da Hungria
pelos nazis, emigrou para os Estados Unidos onde
veio a falecer por leucemia.!

Nao porque tenham morrido precocemente, mas
porque a sua doenca suscitou alguma polémica, ape-
sar dos meios de diagnostico mais evoluidos do sécu-
lo XX, cito as doengas que vitimaram Gustav Mahler
e Maurice Ravel.

Gustav Mahler (Iglau, 1860-1911) — O composi-
tor nasceu na fronteira entre a Boémia e a Moravia,
fazendo parte do Império Austro-hungaro pelo que
era seu costume auto denominar-se triplamente um
apatrida: um boémio entre os austriacos, austriaco
entre os alemaes, e um judeu entre os povos de todo
mundo.'¢ Tinha baixa estatura, um andar bambolean-
te, face tensa e intelectual.!® Aliou a grande qualidade
que possuia de dirigente de orquestra a de compositor,
mas apesar do apoio de figuras importantes do meio
musical como Brahms e Von Biilow foi preciso abra-
car a religido catolica para que pudesse estar a frente
da Orquestra de Viena. Parafraseava Heinrich Heine,
afirmando que a sua conversado se tratava de um bi-
lhete de admissdo para a cultura Europeia.'® Casou-se
com uma jovem pianista e compositora — Alma Schin-
dler — de quem teve duas filhas. O ano de 1907 foi
desastroso para Mahler: uma campanha antissemita
virulenta fez com que abandonasse a Direcao da or-
questra de Viena; a sua filha mais velha morreu por
escarlatina e difteria; o Dr. Blumenthal diagnosticou-
-lhe cardiopatia valvular reumatismal; tomou conhe-
cimento de um enleio entre a sua mulher e o arquite-
to Walter Gropius.! Apesar destes desgostos
continuou a dirigir € a compor. Quando se encontrava
em Nova lorque, em Fevereiro de 1911 teve uma fa-
ringite, e apesar da febre insistiu em dirigir um con-
certo, mas surgiu-lhe um colapso. Desde esse momen-
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to ndo mais trabalhou. O Dr. Fraenkel isolou na
hemocultura um estreptococo viridans. Regressou a
Viena onde veio a falecer.'®!®

Maurice Ravel (Ciboure, 1875-1937) — No auge
da sua carreira de grande musico, foi atingido por
alteracdes cognitivas, de etiologia desconhecida, com
compromisso importante do hemisfério esquerdo. As
primeiras manifestacdes da sua doenga surgiram em
1927 quando enviava aos seus amigos postais rasura-
dos, em 1932 era-lhe impossivel autografar e em 1933
a sua conversagao foi perturbada por erros de soletra-
cdo. Assistido pelo professor Alajouanine, este dete-
tou escrita deficiente e ja em 1928 notou que Ravel
tinha gestos lentos. No Verao de 1936 teve duas ma-
nifestagdes de apraxia. Apesar de ser um bom nada-
dor, teve de ser salvo das 4guas do mar por incapaci-
dade de coordenar os movimentos, também nessa
altura, ao tentar lancar um seixo ao mar, atirou-o con-
tra uma sua amiga Marie Gaudin. A partir de entdo
encontrava-se incapaz de tocar piano, de traduzir para
a pauta as ideias musicais que fervilhavam na sua
cabec¢a, mas em contraponto, o seu juizo e sensibili-
dade artistica manteve-se, pois segundo Alajouanine,
Ravel, quando assistia a interpretagdes, reagia a pe-
quenas alteragdes das suas obras musicais. Apesar de
tao afetado por esta doenca, Ravel compds o Concer-
to para mao esquerda em Ré entre 1929-30, o concer-
to para piano em Sol entre 1929-30 e as 3 serenatas
de D. Quixote para Dulcineia entre 1932-33. Em Ou-
tubro de 1933 sofreu um acidente quando se desloca-
va de Taxi que pdde, ou ndo, ter complicado a doen-
ca. Talvez por isso, suspeitou-se de hematoma
subdural cronico que levou o neurocirurgido Clovis
Vincent a executar uma craniotomia em 19 de Dezem-
bro de 1937, que nada esclareceu. Ravel entrou em
coma ¢ faleceu nove dias depois. '*?!' Uma vez que
nao foi autopsiado, a natureza exata da doenga de
Ravel ¢ desconhecida e possivelmente resultou de
doenca degenerativa do lobo parietal esquerdo ou de
uma degenerescéncia corticobasal.?!

As doengas infeciosas, nomeadamente: tuberculo-
se, sifilis e tifo foram as grandes responsaveis das
mortes precoces da maioria destes génios. A iatroge-
nia e o alcool contribuiram e agravaram muitas situa-
¢oes clinicas. Sobre Mozart, Beethoven, Schubert,
Mahler e Ravel discutiu-se e escreveram-se muitos

artigos, que para além da curiosidade que suscitam
acabam por ser redundantes a falta de elementos de
diagnodstico e historias clinicas crediveis (exce¢do
feita a Mahler e Ravel). Saliento dois aspetos: o pri-
meiro refere-se a Ludwig Van Beethoven o génio que
brotava musica do seu cérebro e que estava condena-
do a ndo a ouvir, drama semelhante ao de Ravel, que
se encontrava impossibilitado de a transportar para a
escrita; outro € o registo do totalitarismo que consis-
te em apagar a Historia e as personalidades, como
aconteceu com Anton Von Webern no nazismo e
Scriabin no estalinismo.

Este artigo nao € original, apesar de ter tido
algumas correcoes e alteracoes discretas, em rela-
¢do0 ao publicado em 2015, na Revista Clinica Hos-
pital Prof. Dr. Fernando Fonseca
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PRACA VIDA +

Flavio Reis

The Praga Vida+ was an event organized by Instituto Pedro Nunes and Universidade de Coimbra, that took
place between the 20" and 22" of July at Alma Shopping, in Coimbra. The event had as main objective the
promotion of healthy lifestyles with a special focus on the citizen. At Praga Vida+, citizens were encouraged
to assume responsibility for their own decisions and were provided with the knowledge and tools that will
allow them to make informed decisions about their health and wellbeing.

The Praga Vida+ is and event organized in the context of the European project Healthy Lifestyle Innovation
Quarters for Cities and Citizens (HeaLIQs 4 Cities) that was funded by the consortium EIT Health. This ho-
listic project based on the quadruple helix of innovation, results from a collaboration between University
Medical Center Groningen, Instituto Pedro Nunes and Universidade de Coimbra. In addition to Praga Vida+,
the event includes also the Healthy Living Room that took place in Groningen in the beginning of October.
With the objective of potentiating our events and maximizing citizen engagement, both Praga Vida+ and the
Healthy Living Room took place during big sports events: the European Universities Games 2018 (EUSA)
in Coimbra and Healthy Ageing Week in Groningen, respectively.

The Praga Vida+ consisted of 4 different areas: the Healthy Lifestyle Assessment Area, the Health Litera-
cy Area, the Technology and Wellbeing Area and the Praca Vida+.

20 - 22 Julho 2018
Alma Shopping Coimbra

Avrea da Tecnologia
e Bem-Estar

Teste e co-criacio de produtos
e servigos inovadores de vérias
empresas e entidades.

Area de Avaliacdo
de Estilos de Vida

O cidadao sera convidado

a participar na avaliagao

de estilos de vida e receberd
aconselhamento personalizado.

praca

Inovaciao e Saude
para o Cidadao

Apse

URGPLAN TR BT GaMEY

Finarcismenia

haaligs
4 cities

e entidades na area da saude,
bem-estar e envelhecimento
ative e saudavel.

Parceros

HIVERSIDAD)

.
v I d a + Area da Literacia Palco Pracga
em Saide Vida+
Informacéo sobre programas, Sessdes de esclarecimento
projetos europeus, consércios e debate de tematicas

relacionadas com salde,
bem-estar e envelhecimento
ativo e saudavel.

n
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At the Healthy Lifestyle Assessment Area, 300 citizens participated in a healthy lifestyle assessment and
received personalized advice. A multidisciplinary team of specialists from the University of Coimbra and the
Instituto Pedro Nunes assembled the questionnaire and selected the necessary technological instruments for
this evaluation (Healthy Lifestyle Assessment Toolkit). This standardized Toolkit can be used throughout
Europe and will allow to map differences between regions, scout for successful (regional) lifestyle approaches
and assess their transferability.

On the Praga Vida+ stage, the citizens were able to watch and engage in debates and round tables on dif-
ferent topics related to health and wellbeing, namely: social cohesion, nutrition, chronic disease, physical
exercise and dementia. Throughout the event, some hot subjects were discussed, namely vaccination, medi-
cation for cholesterol and polymedication and three big areas for the
future of medicine were identified: the importance of self-care, teleme-
dicine and data from clinical settings.

With the objective of increasing public visibility of R&D in Healthy
Living and Active Ageing, several startups were invited to be present

R ESCOLA pg

at Technology and Wellbeing Area. The citizens tested their products = Feacs

e Partga

and engaged in co-creation processes. Furthermore, in the Health Lite-
racy Area there were several stands providing literacy and information
about local programs, European projects from local institutions, con-
sortia and entities in the areas of health, wellbeing and active and heal-
thy ageing.

Initiatives, such as Praca Vida+, stimulate the interaction between
citizens, local academia, SMEs and the government and in the long run
contribute to the desired shift in healthcare from the curative to the
preventive side, a shift urgently needed to reduce healthcare costs. The
project HeaLLIQs 4 Cities has secured EIT Health funding for another
year, and in 2019, it will become mobile (bus) and will visit health il-
literate citizens in neighborhoods and rural areas.
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20™ INTERNATIONAL CONGRESS ON VISION SCIENCE AND EYE
VISION FOR THE FUTURE
August 29-30, 2018 Zurich, Switzerland

Erythrocyte nitric oxide in glaucoma patients
Carlota Saldanha!

Institute of Biochemistry, Institute of Molecular Medicine, Faculty of Medicine, University of Lisbon
Abstract

Erythrocyte or red blood cells (RBCs) are influents in the blood flow velocity and hemorheology.
RBCs participate also in hemostasis systems and in body tissues oxygenation through the vessel en-
dothelium. Endothelial cells and lymphocytes are able to synthesize acetylcholine (ACh) which is
release to plasma. Depending on the endothelium integrity degree the circulating ACh induce vasodi-
lation or vasoconstriction according the amount of nitric oxide (NO) synthesized released into smooth
muscle cells (SMC) or to plasma. The NO released is scavenged by erythrocyte and blood cell free
hemoglobin. NO enter into RBCs through its membrane protein band 3 and binds to oxyhemoglobin
generating S-nitrosohemoglobin (SNO-Hb) and to glutathione originating nitrosoglutathione (GSNO).
The NO efflux from erythrocyte are under dependence of mechanical or chemical stimuli bound to
membrane receptors. Those affect the NO reservoir molecules inside erythrocyte in dependence of
protein phosphorylation degree and redox thiol status. Timolol maleate is a compound used in treatment
of patients with open angle glaucoma (OAG).Timolol is a weak inhibitor or erythrocyte membrane
acetylcholinesterase (AChE) which behavior as an enzyme and a receptor of ACh. The erythrocytes
obtained from blood samples of OAG patient’s present higher AChE enzyme activity and high NO
efflux than those obtained with healthy persons. When blood samples taken from OAG patients were
incubated in presence of ACh no changes in NO efflux neither in GSNO were verified. At variance,
in presence of timolol, instead of ACh, both NO efflux levels and GSNO concentration increase.
These data evidenced that the erythrocyte membrane of OAG patients have different molecular pro-
perties than healthy subjects which corroborate the increase tendency of RBCs to aggregate observed
in previous studies. The NO efflux signal transduction pathway associated to AChE-ACh (Figure) and
AChE-timolol will be described.

! Institute of Biochemistry, Institute of Molecular Medicine, Faculty of Medicine, University of Lisbon
Member of the: European Society Clinical Hemorheology and Microcirculation (ESCHM); Coordinating Committee and of the Editorial Board of the Clini-
cal Hemorheology and Microcirculation; “Strategic Group of the European Society of Microcirculation; President of Sociedade Portuguesa de Hemorreologia
e Microcirculagdo. Collaborator of CEMAT - Center for Computational and Stochastic Mathematics of FCT. Professor of Biochemistry Jubilated and Head
of Unit of Institute of Molecular Medicine Jodo Lobo Antunes, Faculty of Medicine University of Lisbon. Basic and Clinical Research on Biochemistry:
membrane properties, cell function, enzymology, metabolism, signal transduction. Applied Hemorheology and Microcirculation. Inflammation. Erythrocyte
signal transduction mechanism. Fibrinogen binding. Nitric oxide metabolism and signal transduction.
carlotasaldanha@medicina.ulisboa.pt
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AChE — ACh enzyme active complex
ACh

ok PKC
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6™ EUROSUMMER SCHOOL ON BIORHEOLOGY & SYMPOSIUM OM MICRO AND
NANO MECHANICS AND MECHANOBIOLOGY OF CELLS TISSUES AND SYSTEM,
Varna Bulgaria, August 29" — September 1% 2018

Fibrinogen involvement in hemorheology and inflammation
Carlota Saldanha'
Instituto de Medicina Molecular, Instituto de Bioquimica, Faculdade de Medicina da Universidade de Lisboa. CEMAT, FCT

Abstract

The plasma protein fibrinogen (Fib) is majority synthesised by liver and in small amounts by pla-
telets. The Fib participates in erythrocyte aggregation, in blood coagulation promoting thrombus
formation through fibrin molecules and is recognized as a biomarker of acute inflammation

The aim of this presentation will be to describe the knowledge obtained from ex vivo and in vitro
studies about the effects of human soluble fibrinogen molecule on the properties of blood components
and the resulting repercussions on physiological and pathophysiological human conditions. The in
vivo studies conducted on experimental animal models with or deprived of Fib will be showed.

Ex vivo studies demonstrated the hemorheogical participation of the plasma fibrinogen, such as the
level of association with red blood cells (RBCs) aggregation and with the inflammatory parameters
characteristic of vascular disease.

In vitro studies of the fibrinogen binding to the membrane targets on the neutrophils and on the
erythrocytes show its influence on activation on leukocytes and on the biorheology properties of RBCs
such as deformability and the NO availability and metabolism. Those effects were observed under the
absence and the presence of the external or the endogenous to the human body molecules.

In vivo studies on the presence and absence of soluble fibrinogen in the bloodstream, to oberve its
influence on the leukocyte recruitment by endothelium cell will be presented.

Keywords: plasma fibrinogen, erythrocyte deformability, erythrocyte aggregation, nitric oxide, fosfokolin.

BIBLIOGRAPHY ¢ Saldanha, C. & de Almeida, J.P. 2011 Erythrocyte as a link between basic

and clinical research. Clin Hemorheol Microcirc 49, 463-472. (doi:10.3233/

* Carlota Saldanha and Ana S. Silva-Herdade Chapter 3. Fibrinogen Involve-
ment in Hemorheology and Inflammation (pp. 115-146) Advances in Medi-
cine and Biology. Volume 128 Editors: Leon V. Berhardt Series: Advances
in Medicine and Biology Binding: Hardcover Pub. Date: 2018 - February
ISBN: 978-1-53613-272-4 (https://www.novapublishers.com/catalog/pro-
duct_info.php?products_id=64086)

* Saldanha, C. 2013 Fibrinogen interaction with the red blood cell membrane.
Clin Hemorheol Microcirc 53, 39-44. (d0i:10.3233/ch-2012-1574).

! carlotasaldanha@medicina.ulisboa.pt

ch-2011-1496).

« Saldanha, C., Freitas, T., Lopez de Almeida, J.P. & Silva-Herdade, A. 2014
Signal transduction pathways in erythrocyte nitric oxide metabolism under
high fibrinogen levels. Korea-Australia Rheology Journal 26, 217-223.
(doi:10.1007/s13367-014-0024-2).

* Lopes de Almeida, J.P., Freitas-Santos, T. & Saldanha, C. 2012 Erythrocyte de-
formability dependence on band 3 protein in an in-vitro model of hyperfibrino-
genemia. Clin Hemorheol Microcirc 50, 213-219. (doi:10.3233/ch-2010-1433).
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REUNIAO DO NUCLEO DE BIOLOGIA VASCULAR DA SPACV
Aveiro, Hotel Montebelo Vista Alegre, 13 Outubro 2018

QO +infoem
0 SPACV.0RG

Decorreu no passado més de outubro, em Aveiro, uma
Reunido do Nucleo de Biologia Vascular da Sociedade Por-
tuguesa de Angiologia e Cirurgia Vascular (SPACV).

A Professora Doutora Carlota Saldanha co-moderou ,
com o Professor Lui Mendes Pedro e Dr* Marina Dias Neto
uma das Sessodes do programa, com o tema “Bio-reactivity
control after Arterial Intervention”.

Nesta sessdo, foram apresentados os trabalhos “Bio-
-reactivity after peripheral arterial intervention — biology
and clinical importance in contemporary practise”, pela

REUNIAQp
UCLEQ DEO
BIoLoG|a
VAScuLaR
DA spacy

iedad
‘& Portuguesa e Angiologia e i

Dra. Sandrina Braga; “Drug eluting stents versus bare N Aveiro
. . o . ot

metal stents implantation — longitudinal evaluation of v?; gfmz;beu;

. . . C re

inflammation and endotelial function”, pela Doutora Pa- 13 Outubrg

2018

tricia Napoledo; e “Cilostazol — its effect on platelet
aggregation and intimal hyperplasia”, pelo Professor
Doutor Luis Miguel Salmeron-Febres.

Programa em http://www.hemorreologia.com/index.
php/pt/proximas-reunioes.
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TWO DECADES WITH OMALIZUMAB: WHAT WE STILL HAVE TO LEARN

Cristoforo Incorvaia', Marina Mauro?, Elena Makri', Gualtiero Leo®, Erminia Ridolo*

Abstract

From its availability for clinical use nearly two decades ago for severe asthma, omalizumab has gained strong
evidence of efficacy and safety in the treatment of severe asthma not controlled by standard-of-care therapy. It
has been acknowledged by Global Initiative on Asthma guidelines as add-on therapy against severe uncontrolled
asthma. Thanks to controlled trials supporting its efficacy, omalizumab has also been licensed for the treatment
of chronic spontaneous urticaria. The optimal duration of treatment in either disease has not been established.
Despite its high price, omalizumab appears to be cost-effective in severe uncontrolled asthma as well as in
chronic urticaria. The literature suggests a wide range of applications for omalizumab in various disorders re-
gardless of allergic or non-allergic pathophysiology. [Biologics: Targets and Therapy 2018;12:135-142]

! Cardiac/Pulmonary Rehabilitation, ASST Pini/CTO, Milan, Italy

2 Allergy Department, Sant’Anna Hospital, Como, Italy

3 Pediatric Allergy and Respiratory Pathophysiology Unit, Department of Pediatrics, Vittore Buzzi Children’s Hospital, Milan, Italy
4 Department of Medicine and Surgery, University of Parma, Parma, Italy
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2LARTH®, A MICRO-IMMUNOTHERAPY MEDICINE, EXERTS ANTI-INFLAMMATORY
EFFECTS IN VITRO AND REDUCES TNF-0. AND IL-13 SECRETION

Ilaria Floris!, Kurt Appel?, Thorsten Rose?, Beatrice Lejeune?

Abstract

Background: Tumor necrosis factor-o (TNF-a) and IL-1f are 2 pro-inflammatory cytokines known to be
involved in rheumatic diseases. The therapeutic strategy used in micro-immunotherapy (MI) to reduce chronic
inflammation and attenuate pain consists in mainly targeting these 2 cytokines. 2LARTH® is a sublingually
administered medicine consisting of lactosesaccharose globules impregnated with ethanolic preparations of
immune mediators and nucleic acids at ultra-low doses.

Purpose: The aim of the study is to explore the effect of the MI medicine on TNF-a and IL-1f secretion
in human primary enriched monocytes exposed to lipopolysaccharide (LPS). Materials and methods: Placebo
and active globules were diluted in culture medium to test 5 lactose-saccharose globules concentrations (from
1.75 to 22 mM). Freshly isolated enriched monocytes from 6 healthy donors were treated with or without LPS
(10 ng/mL), LPS+ placebo, or LPS+ 2LARTH® for 24 hours. IL-1pB, TNF-a, and IL-6 release were evaluated
by ELISA.

Results: The medicine has significantly decreased the level of IL-1 secretion compared with placebo at
these concentrations: 22 mM (P<0.0001), 11 mM (P=0.0086), 5.5 mM (P=0.0254), and compared with untrea-
ted LPS control at these concentrations: 22 mM, 11 mM (P=0.0008), and 5.5 mM (P=0.002). The eftect of ac-
tive globules on the reduction of TNF-a release is significant compared with placebo at these concentrations: 22
mM (P=0.0018), 11 mM (P=0.0005), 5.5 mM (P=0.0136), and compared with untreated LPS control at these
concentrations: 22 mM (P=0.0021), 11 mM (P=0.0017), 5.5 mM (P=0.0052) and 2.25 mM (P=0.0196). Besides,
IL-6 secretion decreased compared with placebo at 22 mM (P=0.0177) and 11 mM (P=0.0031).

Conclusion: The results indicate that the tested product exerts significant anti-inflammatory effects on human
LPS-stimulated monocytes. [Journal of Inflammation Research 2018;11:397-405]

! Clinical Affairs, Labo’Life France, Moutiers-Sous-Chantemerle, France
2 VivaCell Biotechnology GmbH, Denzlingen, Germany
3 Clinical Affairs, Labo’Life Belgium, Gembloux, Belgium
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CONVITE

A Sociedade Portuguesa de Hemorreologia e Microcircu-
lacao (SPHM) aceita para publicagdo no seu BOLETIM artigos
de curta extens@o. O Boletim ¢ editado duas vezes por ano em
formato electronico (www.hemorreologia.com).

INSTRUCOES
1. Todos os textos enviados para publicacdo estdo sujeitos a
apreciagdo editorial e aprovagdo. A decisdo ¢ baseada no

mérito cientifico e cultural dos trabalhos.

2. Sao aceites somente os trabalhos preparados em versao PDF
ou Microsoft Word.

W

. Os textos devem ser redigidos em Portugués ou Inglés.

4. Os manuscritos com o pedido de publicagdo devem ser en-
viados por e-mail ao Editor (carlotasaldanha@fm.ul.pt).

Comunicag¢des Originais (artigos curtos) — Os textos serdo
considerado para publicagdo rapida, com a seguinte estru-
tura: Sumario (50-70 palavras), Introdugado, Material e Mé-
todos, Resultados, Discussao e Conclusdes. O(s) autor(es)
sdo estimulados a englobar em conjunto os resultados, dis-
cussao e conclusdes.

(Extensdo maxima do texto: 5 a 6 paginas a um espaco
(letra de corpo 11), incluindo figuras tabelas e quadros(e
respetivas legendas),agradecimentos e até¢ 30 referéncias
bibliograficas).

— Artigos de Revisdo — O BOLETIM tera a maior satisfagdo

em acolher curtas revisdes sobre assuntos de particular in-
teresse, no ambito da Hemorreologia, Microcirculagao ou
assuntos de ambito médico ou de outras areas cientificas
afins, que sejam submetidos diretamente para publicagdo ou
mediante convite especial do Editor.
(Extensao maxima do texto:8 a 10 paginas ( letra de cor-
po 11) incluindo figuras, tabelas, quadros, fotos (e respe-
tivas legendas), agradecimentos e até 60 referéncias bi-
bliograficas).

INVITATION

The Portuguese Society on Hemorheology and Microcir-
culation (Sociedade Portuguesa de Hemorreologia e Micro-
circulagdo, SPHM) is pleased to welcome short papers for
publication in its BOLETIM. This online publication (www.
hemorreologia.com), is distributed two times a year.

INSTRUCTIONS

1. All submitted manuscripts are subjected to editorial review
and approval. The decision to publish is dependent on the
scientific and cultural merit of the papers.

2. Only contributions prepared and submitted as PDF or Mi-
crosoft Word will be accepted.

3. Texts must be written in Portuguese or in English.

4. All scientific contributions, including manuscript submis-
sion and further correspondence should be addressed by
email to the Editor (carlotasaldanha@fm.ul.pt)

— Original Communications — Manuscripts may be considered
for rapid processing as short communications. All manuscripts
should be arranged in the following sections: Abstract (50-70
words), Introduction, Material and Methods, Results, Discus-
sion, Acknowledgements and References. The author(s) may
combine some of the sections normally included in a full pa-
per, namely the results, discussion and conclusions.
(Maximum communication length — 5-6 single spaced typed
pages, including figures, tables, legends, acknowledgments
and up to 30 references).

— Short Reviews — The BOLETIM will publish reviews on
subjects of particular interest in its field, either following a
special invitation or a submission by the author, and in the
latter case only after approval by an Editorial Board mem-
ber. Further information can be obtained from the editor.
(Maximum review length — 8-10 full pages, including figu-
res, tables, photos, legends, acknowledgments and up to 60
references)
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