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BOOK CHAPTER
Molecular Tools in Cancer Research ¥

Mauro W. Costa and Nadia Rosenthal

Abeloffs Clinical Oncology, 1, 2-21

Summary of Key Points

+ Our understanding and treatment of cancer have always relied heavily on parallel developments in
biological research. Molecular biology provides the basic tools to study genes involved with cancer
growth patterns and tumor suppression. An advanced understanding of the molecular processes
governing cell growth and differentiation has revolutionized the diagnosis and prognosis of malignant
disorders.

« This introductory chapter relates basic principles of molecular biology to emerging perspectives on the
origin and progression of cancer and explains newly developed laboratory techniques, including whole
genome analysis, expression profiling, and refined genetic manipulation in animal models, thus
providing the conceptual and technical background necessary to grasp the central principles and new
methods of current cancer research.

Introduction

Since the last edition of this book was published, advances in our understanding of the basic mechanisms
of cancer have continued to inform and refine clinical approaches to prevention and therapy. New prognostic and
predictive markers derived from molecular biology can now pinpoint specific genetic changes in particular
tumors or detect occult malignant cells in normal tissues, leading to improved technologies for tumor screening
and early detection. Diagnostic approaches have expanded from morphologic criteria and single gene analysis to
whole genome technologies imported from other biological disciplines. A new systemic vision of cancer is
emerging in which the importance of individual mutation has been superseded by an appreciation for higher
order organization that is disrupted by complex interactions of disease-associated factors and gene-
environmental parameters that affect tumor cell behavior. Results from these cross-disciplinary investigations
underscore the complexity of earcinogenesis and have profoundly influenced the design of strategies for both

Abeloff's

Abeloff's Clinical
Oncology
Fifth Edition

Copyright ® 2014 by Churchill

Livingstone, an imprint of Elsevier Inc.

Want to own this book? £3

Buy your copy at Elsevier Health
Bookstore today

Get rights and content (3
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A A midsternal incision is made for nearly all cardiac operations. The exceptions are operations on the branch pulmonary arteries or the thoracic aorta, such as palliative
procedures in which a thoracotomy is used. The midstemal incision begins below the sternal notch aver the sternal manubrium and extends to the xiphoid process. Low,
short incisions are preferred for cosmetic reasons and should be used unless they would limit exposure of the heart. The incision is taken through the periosteum of the
anterior table of the stemum using elecirocautery dissection. A thyroid retractor is inserted to gain exposure of the upper end of the sternum, and a right-angled clamp is
used to open the mediastinum behind the sternum. The sternal saw is tested for proper operation before placing it against the upper end of the sternum. The sternal saw is.
grasped firmly with the thumb at the top and the fourth and fifth fingers at the back and bottom so that the saw blade can be held firmly against the sternum and the saw's
protective “toe” guard is forced against the posterior table of the sternum. Ventilation of the patient is stopped momentarily to allow the lungs to deflate and retract away from
the anterior chest wall as the sternum is divided with the saw. It is usually advisable to back up the saw once or twice dunng division of the stemum to release mediastinal
tissue that may be caught up in the instrument; this permits the pleura to be left intact. The stemnal edges are separated initially with a thyroid retractor, and hemostasis is
obtained using elecirocautery with a ball-ipped electrode and a thin layer of bone wax or Gelfoam reconstituted with antibiotic solution. B The stemal retractor is used to
separate the steral edges for optimal exposure of the heart. The pericardium is opened in the midiine, and retraction stiiches are placed to gain access to the heart. The
pericardium is cut back to the full extent of the reflection off the aorta superiorly and onto the diaphragm inferiorly. Extension of the pericardial incisions inferiorly fo the right
or left toward the pleural spaces may be required to expose the lower aspects of the right atrium or the apex of the heart. Retraction stitches of 2/0 silk are placed from the
pericardium to the subcutaneous tissues or the retractor. The aorta, right ventricle, pulmonary artery, and right atrial appendage are clearly in view and freely accessible
The left ventricle, left atrium, and lower aspects of the right atrium must be exposed by retraction or displacement of the heart. G Placement of a small vinyl catheter for
4 monitoring the left atrial pressure s the initial step of the setup for cardiac surgery. The right atrium Is retracted to expose the right superior pulmonary vein. A box sitch is
» placed in the pulmonary vein using 4/0 polypropylene suture. A needle with a catheter is used to enter the pulmonary vein within the box stitch, and the catheter is advanced
@ — pleuseh;lor amieasured length so that the catheter tip is located just inside the left atrium. The needle is withdrawn, and the catheter is secured by Mng the box stitch and
making e?dn

sk Sl S (2> 095
linical Key oL s oo sl

al stitch of 5/0 silk through the pericardium around the catheter. The catheter is brought out through the skin to lhe Ieﬁ of the skin incision.

sauuimoerd:ag iy 1/
Doty, Den: I@‘\‘M D Cardlac Surgery: Operative Technique, Chapter 2, 16-37 LY |

Copyright/&, 201122 Copyright © 2012 by Saunders, an imprint of Elsevier Inc
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IMAGE
Setup for cardiac surgery
Cardiac Surgery: Operative Technique.

Doty, Donald B., M.D.; Doty, John R., M.D... Published January 2,
2012,

A Operations are performed during a single aortic occlusion
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cations

NOTE: In January 2007, the CDC warned caregivers and healthcare providers of the risk for serious injury or
fatal overdose from the administration of cough and cold products to children and infant ars of

ag This warning followed an investigation of the deaths of three (3) infants less than 6 months of age that
were attributed to the inadvertent inappropriate use of these products. The symptoms preceding these deaths
have not been clearly defined, and there is a lack of conclusive data describing the exact cause of death. The

report estimated that 1519 children less than 2 years of age were treated in emergency departments during

o-

2004—2005 for adverse events related to cough and cold medications. In October 2007, the FDA
scription Drug Advisory Committee and the Pediatric Advisory Committee recommended that

nonprescription cough and cold products containing pseudoephedr romethorphan, chlorpheniramine,
diphenhydramine, brompheniramine, phenylephrine, clemastine, or guaifenesin not be used in children less than
6 years of age. In January 2008, the FDA issued a Public Health Advisc commending that OTC cough and
cold products not be used in infants and children less than 2 years. An official ruling regarding the use of these
products in children greater than 2 years has not yet been announced. The FDA recommends that if parents and
caregivers use cough and cold products in children greater than 2 years, labels should be read carefully, caution
should be used when administering multiple products, and only measuring devices specifically designed for use
with medications should be used. While some combination cougl roducts aining these ingredients are

ailable by prescription only and are not necessarily under scrutiny by the FDA, clinicians should thoroughly

ch patient's use of similar products, both prescription and nonprescription, to avoid duplication of

therapy and the potential for inadvertent overdose.
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biofeedback.
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Asthma Mobile Health Application 2.0

Published August 9, 2017, Conditions: Asthma. Interventions: Other: Current Daily Survey,
Health App.
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Asthma Clinical Research Network (ACRN)

Published January 12, 2017. Conditions: Asthma; Lung Diseases. Interventions: Drug: Alb
Colchicing; Drug: Adrenal Cortex Hormones; Drug: Adrenergic-Beta Agonists.
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asthma care Asthma severity
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More Information
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To evaluate current and novel therapies a

clinical tria

ethnic backgrounds and children

Status
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CLINICAL TRIAL

Prevention of Early Asth

First received on January 3, 2006. Last updated on July 11

Trials

a8l plosl (2l el

ment strategies for children with asthma. The emphasis is on
Is that help identify optim: % for children with different asthma phenotypes, genotypes, and

Tent developmental stages.

Completed

Asthma

CLINICAL TRIAL

AsthMatic Inflammation and Neurocircuitry Activation (MINA)

First received on May 4, 2016. Last updated on June 2
o J& 0 (s‘-‘J.. L Ls-.’.L“)‘)lS

The investigators have identified areas of the brg»
information, following whole lung allergen
nervous system locations, as measured by

Purpose

ated in response to disease-related emotional
ma. They propose that activity in these central
Ssociated with the intensity of allergic inflammation,
provoked by segmental bronchial ch the absence of significant airflow obstruction. The investigators

predict that this relationship will iated by changes in expression of genes in the IL-13/IL-17 pathway.

Status Recruiting
Condition  Allergic Asthma
Phase N/A

Study Type Interventional

Official Title AsthMatic Inflammation and Neurocircuitry Activation (MINA)
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GUIDELINE

(1) Gonococcal infections. In: Sexually transmitted diseases treatment guidelines,
2010. (2) Update to CDC's sexually transmitted diseases treatment guidelines,
2010: oral cephalosporins no longer a recommended treatment for gonococcal
infections.

Cente Isease Control and Prevention (CDC). Gonococeal infections. In: Sexually ransmitted diseases treatment guidelines, 2010 [Erratum

in MMWR Recomm Rep. 2011 Jan 14;60(1).18]. MMWR Recomm Rep. 2010 Dec 17,59(RR-12).49-55.

Recommendations
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Major Recommendations

Note from the National Guideline Clearinghouse (NGC) and the Centers for Disease Conirol and
Prevention (CDC): On August 10, 2012, the CDC released an addendum to their 2010 recommendation for
treatment of gonococcal infections. This report, which uses data from CDC's Gonocoecal Isolate Surveillance
Project (GISP), describes laboratory evidence of declining cefixime susceptibility among urethral Neisseria
gonorrhoeae isolates collected in the United States during 2006—2011. Based on this data, CDC no longer
recommends cefixime at any dose as a first-line regimen for treatment of gonocoecal infections. The updated
recommendations are presented below, followed by the recommendations from the original 2010 guideline.

2012 Addendum
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14 Tips for Parents Using OTC Medicines for Your Child

American Academy of Family Physicians. November 22, 2016.

14 Tips for Parents Using OTC Medicines for Your Child

American Academy of Family Physicians. August 22, 2017.

17-Hydroxycorticosteroids Test

CLINICAL DESCRIPTION

KEY INFORMATION
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EVALUATION
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PROBLEM IN

Available to printin English & Spanish. ExitCare, LLC. May 22, 2017.

17-Ketosteroid Test

Available to printin English & Spanish. ExitCare, LLC. May 22, 2017.

2,3-Diphosphoglycerate Test

Available to printin English & Spanish. ExitCare, LLC. May 22, 2017.

24-Hour Urine Collection
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PATIENT EDUCATION

ANAPHYLACTIC REACTION (SYSTEMIC
HYPERSENSITIVITY REACTION)

Copyright 20 LgFlsevier, Inc. All rights resenved..

Hospitalized patient experiencing an acute systemic immunologic reaction to a defined exposure or trigger.

KEY INFORMATION

+ A, Amild cough may be the first sign of an impending anaphylactic reaction. Airway compromise is the most
common cause of death from anaphylaxis.

GOAL/OUTCOME EVALUATION

* A, Signs and Symptoms of potential problems will be absent, minimized, managed by discharge /transition of
care.

o Dermatologic Complications

o Diarrnea
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© Hemodynanmic Instability

0 HypoxiaHypoxemia

0 Nausea/\omiting
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Ab D 2rm atl:l | i g:l' allergen can result in dermatitis (most often of the hands upon exposure to latex gloves), urticaria , conjunctivitis ,
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rhinitis , asthma , and anaphylaxis

‘While the prevalence gf latex allergy in the general population is low, the risk of latex sensitization is higher in
- -~ persons with re; X exposure
Released D ber19, 2012 Popuiation at sk
F I R There are no any settings in which the use of latex is high; however, settings in which the use of
Gthl:lr Screening modalities
=

oves continues allow for significant potential exposure

Primary prevention . R R
ce the late 1990s, the U.S. Food and Drug Administration has required manufacturers to apply warning

FIRST CONSULT AT 1 bl to al products containing natural rubber latex (NEL), which eliminates the occult latex exposure that

had contributed to sensitization and to unintentional exposure of sensitized individuals
Population at risk

¥ ' '
Stll]glng IHS Ect Ell] E' Preventive measires Primary prevention of latex sensitization and secondary prevention of latex allergy—related symptoms can be

accomplished by reducing latex exposure for persons at risk
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R e I eased -\.I U | Y 20 2 |:| 1 ot Immediate hypersensitivity to latex is most reliably and safely confirmed with a consistent history of allergy

Summary approach symptoms after latex allergen exposure and with latex-specific serum immunoglobulin E (IgE) measurement
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Background
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serum IgE




Procedure consult

Filter By: ar a 05 results Sort by: Relevance ~»

[+] Rate Results d}ﬁ ‘U ‘d}.ﬁ C:)j..a ‘U ‘) LS)LQ*’ QLQ)& é.w).: ‘5L¢M‘)S
PROCEDURES CONSULT A"S <? d‘j‘)‘ f”l'd L’ °‘J’°“°

Catheter Ablation of Atrial Flutter (Cardiology)

Catherine M. Otto. Published August 12, 2013

Source Type
Journal Articles
Full Text Only
Full text and MEDLIMNE
PROCEDURES CONSULT
Implantation of Dual-Chamber Atrioventricular P:
(Cardiol

Catherine M. O

matic R
Meta-analy
Randomized Control

Trials

Marrativ E VIDEO

_ - surgery: Does epicardial applicat
Clinical Trials | PO Ess  amiodaroneggvent. ..
S For patients treate amiodarone-hydrogel, 150

amiodarone hydrocl e (3 mL) is addedtoa 2 m
(Baxter Healthcare). riimately 1.5 mL of amios 11 o051

Guidelines

| 7%
Patient Education
VIDEO
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