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Contents: Patient Information

UpToDate offers different levels of patient education materials t
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o meet the varying information needs of yvour patients.

(TI"IE Basics \ (

“The Basics” are short {1 to 3 page) articles
written in plain language. They answer the 4 or
5 most important guestions a person might
have about a medical problem. These articles
are best for people who want a general
overview.

Wiew all The Basics

INEREFELANILDHEE

information: verify here.

CERTIFIED
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Beyond the Basics

"Beyond the Basics” articles are 5 to 10
pages long and more detailed than "The
Basics". These articles are best for readers
who want a lot of detailed information and whao
are comfortable with some technical medical
terms.

Yiew all Beyond the Basics
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This site complies with the HOMecode standard for trustwaorthy health

To view a list of all available topics, click on the appropriate health category below.

Allergies and asthma Digestive system Lung dizease

Arthritis Ear, nose, and throat Men's health issues
Autoimmune disease Eyes and vision Mental health

Blood disorders General health Pregnancy and childbirth
Bones, joints, and muscles Heart and blood vessel disease Senior health

Brain and nerves HIY and AIDS Skin, hair, and nails
Cancer Hormanes Sleep

Children’s health Infections and vaccines Surgery

Diabetes Kidneys and urinary system Travel health

Diet and weight Liver disease

Waomen's health issues

»
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Patient Information Contents: What's New
\What's New
Our editors select a small number of the most important updates and share them with you via What's new. See these updates
Bk by clicking on the specialty you are interested in below. You may also type "What's new"” into the search screen after you have
Authors and Editors logged in to UpToDate.

. Practice Changing UpDates

. What's new in adult and pediatric emergency medicine
. What's new in allergy and immunalogy

+  What's new in cardiovascular medicine

+  What's new in dermatology

. What's new in drug therapy

. What's new in endocrinology and diabetes mellitus

. What's new in family medicine

. What's new in gastroenterology and hepatology
. What's new in general surgery

. What's new in geriatrics

. What's new in hematology

. What's new in hospital medicine

+  What's new in infectious diseases

+  What's new in nephrology and hypertension

. What's new in neurclogy

. What's new in obstetrics and gynecology

. What's new in oncology

. What's new in pediatrics

. What's new in primary care internal medicine
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TOPIC OUTLINE

INTRODUCTION

RHEUMATOLOGY: PRIMARY CARE;
FAMILY MEDICINE; CARDIOLOGY
(AUGUST 2013)

® Cardiovascular nisk of NSAIDs

INFECTIOUS DISEASES (AUGUST

2013)

® Treatment of AIDS-related CMVY
retinitis

GASTROENTEROLOGY. PRIMARY

CARE, INFECTIOUS DISEASES (JULY

2013)

® Screening for hepatitis C virus (HCV)

INFECTIOUS DISEASES, PRIMARY

CARE, FAMILY MEDICINE (JULY

2013)

® Pre-exposure prophylaxis against
HIV infection for injecting drug users

GYNECOLOGY, PRIMARY CARE,

FAMILY MEDICINE (MAY 2013,

MODIFIED JUNE 2013)

* HPV triage for women ages 30 and
older with LSIL on cemvical cytology

GYNECOLOGY, PRIMARY CARE.

FAMILY MEDICINE (MAY 2013,

MODIFIED JUNE 2013)

® Management of abnormal cervical
cytology in women aged 21 to 24
years

ONCOLOGY, GYNECOLOGY,

GENERAL SURGERY (JANUARY

2013, MODIFIED JUNE 2013)

® [uration of adjuvant tamoxifen for
breast cancer

CARDIOVASCULAR MEDICINE (JUNE

2013)

® Rivaroxaban as addition to aspirin
and clopidogrel for an acute coronary

-

.},J Find

KEGEEHR D1 FEv s %
BRI $EELC & ISRR
SEPUELL O BHEH
HEIEECEET

Practice Changing UpDates

Authors
H Nancy Sokol, MD
David M Rind_hA®

visclosures

All topics are updated as new evidence becomes available and our peer review process is complete.
Literature review current through: Aug 2013. | This topic last updated: Sep 17, 2013.

INTRODUCTION — This section highlights selected specific new recommendations and/or updates that we anticipate may change usual clinical practice.
Practice Changing UpDates focus on changes that may have significant and broad impact on practice, and therefore do not represent all updates that affect
practice. These Practice Changing UpDates, reflecting important changes to UpToDate over the past year, are presented chronologically, and are discussed
in greater detail in the identified topic reviews.

RHEUMATOLOGY; PRIMARY CARE; FAMILY MEDICINE; CARDIOLOGY (AUGUST 2013)

Cardiovascular risk of NSAIDs

= In patients who require high doses of a nonselective NSAID for long-term use and who have known cardiovascular disease or are at high risk for
cardiovascular events, we recommend treatment with naproxen rather than ibuprofen or diclofenac (Grade 1B). We also prefer naproxen to other
nonselective NSAIDs, although there are few data evaluating nonselective NSAIDs other than ibuprofen and diclofenac in patients at high cardiovascular
risk.

IMost nonsteroidal antiinflammatory drugs (NSAIDs) increase the risks of major cardiovascular events. The magnitude of risk is best illustrated by a meta-
analysis of data from aver 300,000 participants in over 700 trials that compared nonselective NSAIDs {used at the upper end of their dose range) or coxibs
with either placebo or another nonselective NSAID or coxib [1]. Compared with placebao, use of high-dose diclofenac or a coxib increased major cardiovascular
events (nonfatal MI, nonfatal stroke, or vascular death) by about 40 percent. High-dose ibuprofen increased the risk of major coronary events but not major
vascular events. High-dose naproxen did not increase major cardiovascular events, major coronary events, or vascular death. The estimated excess absolute
risk of a major vascular event or death with use of diclofenac, coxib, and possibly ibuprofen was two events per 1000 persons per year in patients at low
baseline cardiovascular risk and seven to eight events per 1000 persons per year, including two fatal events, in patients at high baseline cardiovascular

risk. Maproxen is therefore the preferred nonselective NSAID when long-term use is needed in patients at increased nisk for cardiovascular disease. (See
"Nonselective NSAIDs: Adverse cardiovascular effects”. section on ‘Risk of MI. stroke, and death’)

INFECTIOUS DISEASES (AUGUST 2013)

Treatment of AIDS-related CMV retinitis

» Forinitial therapy of patients with AIDS-related cytomegalovirus retinitis and immediately sight-threatening lesions, we recommend intravitreal injection
of ganciclovir or foscamet plus systemic therapy for cytomegalovirus rather than systemic therapy alone (Grade 1B). If oral valganciclovir is intiated
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Specialties
Patient Information Contents: Calculators
What's New You receive the entire UpToDate library of specialties with your subscription. Click on a section below to view a detailed list of
Cacualors topics associated with that particular section. If you'd like to see the table of contents for other specialties, click here.
Authors and Editors Cardiology calculators Hematology calculators Oncaology calculators
Critical care calculatars Hospital medicine calculators Pediatrics calculatars
Emergency med calculators IC calculators Primary care calculators
Endocrinology calculatars Mephraology calculators Pulmanology calculators
Gastroenterology and Hepatology calculators Meurology calculators Rheumatology calculators
General surgery calculators Obstetrics calculators
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Specialties —
Patient Information Contents: Hospital medicine calculators
What's New Clinical criteria
Calculators

. Calculator: APACHE Il scoring system
Authors and Editors

. Calculator: CIWA-Ar Clinical Institute Withdrawal Assessment for Alcohol scale
. Calculator: Clinical diagnosis of endocarditis™

. Calculator: Clinical indicators for malignant hyperthermia

. Calculator: Community-acquired pneumonia severity index (PSI) for adults

. Calculator- DVT probability: Wells score system

b4 Calculator: Pressure ulcer risk stratification (Braden score)

"

. Calculator: Puimonary embolism Wells score
. Calculator: Thrombolysis in Myocardial Infarction (TIMI) score for ST elevation acute myocardial infarction
. Calculator: Thrombolysis in Myocardial Infarction (TIMI) score for unstable angina or non ST elevation myocardial infarction

e Calculator: Venous clinical severity score
Medical equations

e Calculator. A-a gradient (alveolar-arterial gradient; AaG)
e  Calculator. Absolute neutrophil count

. Calculator: Adult burn injury fluid resuscitation (Parkland crystaliold estimate)

. Calculator: Body Surface Area (Mosteller, square root method)

. Calculator. Body mass index (BMI; Quetelet's index)

. Calculator: Calcium correction in hypoalbuminemia

. Calculator: Calcium correction in hypealbuminemia (Sl units)

. Calculator. Cardiac Output

. Calculator. Corticosteroid Medication Dosing Conversiens (glucocorticoid effect)
. Calculator: Creatinine clearance (measured)

. Calculator: Creatinine clearance estimate by Cockcroft-Gault equation

. Calculator. Creatinine clearance estimate by Cockcroft-Gault equation (Sl units)
. Calculator: Fractional excretion of sodium

. Calculator: Fractional excretion of sodium (Sl units)
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Calculator: Body mass index (BMI; Quetelet's index) m Find
Calculator: Body mass index (BMI; Quetelet's index)
BMI ~ (Weighl/2.205) | (Heigh/39.37)2
Result
Input: g 2387 | kom?
neo. 08 - = Decimal Precision: 2 [«
- . E
Weight 65 kg [~] N S
HEEADWE=LEZITNIE
T CICHERNRTEINET Reset form
Body Mass Index Interpretation
BMI <18.5: Below normal weight
BMI >=18.5 and <25: Normal weight
BMI >=25 and <30: Overweight
BMI >=30 and <35: Class | Obesity .
BMI >=35 and <40: Class Il Obesity
BMI >=40: Class lll Obesity
Notes
e The default unit of measure for weight is pounds. Please verify that the correct unit of measure has bean selected
11
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Aeromonas cellulitis Cryptococcal cellulitis Auricular cellulitis Cellulitis of the forearm Fusarium toe cellulitis
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—

Cellulitis with venous Postvenectomy cellulitis Orbital cellulitis Skin appearance in Orbital cellulitis
insufficiency eosinophilic cellulitis
(Wells syndrome)
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Fusarium paranasal Dissecting cellulitis of the Dissecting cellulitis of the Breast cellulitis after Fusarium finger cellulitis
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Orbital cellulitis

This young girl has erythema and edema in the preseptal area, which
could be caused by either orbital or preseptal infection.
Reproduced with permission from: Fleisher GR, Ludwig W, Baskin MN. Atlas of

Pediatric Emergency Medicine. Philadelphia: Lippincott Williams & Wilkins, 2004,
Copyright © 2004 Lippincott Williams & Wilkins.

Graphic 57604 Version 1646.0

Please view graphics in the context of the topic
in which they appear below.

o Orbital cellulitis
» Preseptal cellulitis
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Adjuvant and neoadjuvant imatinib for gastrointestinal stromal tumors

-

TOPIC OUTLINE I

SUMMARY & RECOMMENDATIONS

INTRODUCTION
ADJUVANT THERAPY
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= Gastrointestinal stromal tumors (GISTs) are common mesenchymal neoplasms that affect the Gl tract.

= Approximately 80 percent of GISTs have mutations in the KIT protooncogene that lead to constitutive activation of KIT. a receptor tyrosine kinase

FERERRZZEVIRLE-IEOS )X VGISTREZIZFMETREGES PG EL3EFOY
VERF—EHEER (1 <F=T400mg/B) I2&ET7 TNy MaREHELET,

= We recommend adjuvant treatment with a tyrosine kinase inhibitor (imatinib 400 mg daily) for a minimum of three years rather than one year in patients
who have a completely resected primary high-risk GIST (Grade 1A). (See 'SSG XVl trial above.)

The optimal selection of patients who are at sufficient! ecurrence to warrant adjuvant imatinib is not established. Although risk
stratification tools are available, based upon tumor size, ate, location, and in some cases, the presence or absence of tumar rupture, it is not
clear what cutoff for disease recurrence should be used to patients for imatinib. (See Estimation of recurrence risk’ above.)

Thus, each case must be approached individually, balancing the estimated likelihood of a disease recurrence (based upon anatomic site, size, mitotic
rate_and mutatinn twvne if availahle) with the risks of therapy Several risk stratification schema are available (table 2 and table 61 In the SSGXWII trial
high-risk GISTs were defined as =10 cm, mitotic count =10/50 high-power fields (HPF), =5 cm with a mitetic rate =5/HPF, or a ruptured tumar.

1) R GISTIXEZZE>10cm, [EEMEN RS> 10/50 HEE B Y R @i K (HPF) .
JEBEE> Scmh D HES 5S/HPFE - IXEBER EFEEZINTLNVET,

= Faor patients with nonmetastatic but locally advanced unresectable GIST, potentially resectable primary tumars but with the risk of significant morbidity.
or potentially resectable metastatic GISTs, we suggest initial treatment with imatinib followed by attempted resection as long as there is no evidence
of generalized progression (Grade 2B). We also suggest neoadjuvant imatinib rather than initial surgery for most patients with a rectal GIST (Grade
2C). If possible, such patients should be enrolled on a clinical trial. (See Meoadjuvant therapy’ above and Rectal GISTs' above.)

The optimal duration of necadjuvant imatinib is uncertain, and we individualize this decision based upon drug tolerance, tumor location and extent, and
the urgency of surgical treatment.

= For patients with potentially resectable metastatic disease, aggressive cytoreductive surgery should be offered only to patients whose disease is
stable or responding to TK inhibitor therapy, or who have only focal progression (Grade 1B). Patients with extensive disease progression while on TK
inhibitor therapy gain little benefit from surgery, and it is not recommended. (See "Local treatment for gastrointestinal stromal tumors. leiomyomas.
and leiomyosarcomas of the gastrointestinal tract”, section on ‘Raole of surgery in patients with metastatic disease’.)

Cytoreductive surgery in this setting often requires extensive potentially morbid procedures such as gastrectomy, hepatectomy, pancreatic resection,
and should be carried out in centers of excellence. All patients should resume therapy with a TK inhibitor after resection. {See Patients with
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Grade 1A recommendation

A Grade 1A recommendation is a strong recommendation, and applies to most patients in most circumstances without reservation. Clinicians should follow a
strong recommendation unless a clear and compelling rationale for an alternative approach is present.

Explanation:

A Grade 1 recommendation is a strong recommendation. It means that we believe that if vou follow the recommendation, vou will be doing maore good than harm for most, if not all of vour
patients.

Grade A means that the best
(eq, well-executed observatio

consistent data from well-performed, randomized, controlled trials or overwhelming data of some other form
r research is unlikely to have an impact on our confidence in the estimates of benefit and risk.

Recommendation grades

1. Strong recommendation: Benefits clearly outweigh the risks and burdens (or vice versa) for most, if not all, patients
2. Weak recommendation: Benefits and risks closely balanced and/or uncertain

Evidence grades

A. High-guality evidence: idence of some other form
B. Moderate-quality evidence: Evidence from randomized tnals with important hmitations, or very strong evidence of some other form
C. Low-quality evidence: Evidence from observational studies, unsystematic clinical observations, or from randomized trials with serious flaws

For a complete description of our use of the GRADE system, please see the UpToDate editorial policy which can be found at www.uptodate.com/home/editorial-policy.
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INTRODUCTION — Stromal or mesenchymal neoplasms affecting the gastraintestinal (GI)
consists of neoplasms that are collectively referred to as gastrointestinal stromal tumors (G
small intestine, but can occur in any portion of the alimentary tract, and occasionally in the
group is comprised of a spectrum of tumars that are identical to those that might arise in th
lippsarcomas, leiomyomas, true leiomyosarcomas, desmoid tumars, schwannomas, and p

The pathologic characterization of GIST as a unique form of Gl sarcoma was first described
of one of two proto-oncogenes, KIT or platelet-derived growth factor receptor-alpha (PDGFR.

represent the molecular hallmark of GISTs. (See "Epidemiology. classification. clinical pres
gastrointestinal mesenchymal neoplasms including GIST".)

These findings led to the development of effective systemic therapies in the form of small m
imatinib. These agents block signaling via KIT and PDGFRA by binding to the adenosine tri
activation of the receptor. The end result is inhibition of tumor proliferation. The effectiveness

introduction of imatinib, the median surival of patients with advanced GIST increased from ap,

therapy for advanced gastrointestinal stromal tumors”.}

The success of these agents in advanced disease prompted interest in their perioperative use. This includes bath preoperative or induction therapy for patients
with unresectable or borderline resectable tumors, and adjuvant treatment for patients at high risk of recurrence after complete resection of a primary GIST

tumaor.

This topic review will cover the perioperative use of imatinib for localized GIST tumars. The epidemiology, classification, molecular pathogenesis, diagnostic
warkup, and surgical treatment of localized GISTs, and the use of TKls in patients with unresectable or metastatic disease are covered elsewhere. (See
"Epidemiology. classification. clinical presentation. prognostic features. and diagnostic work-up of gastrointestinal mesenchymal neoplasms including GIST" 25
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Long-term results from a randomized phase |l trial of standard- versus higher-dose imatinib
mesylate for patients with unresectable or metastatic gastrointestinal stromal tumors expressing
KIT.
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Mikolova 2, Joensuu H.
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Abstract

PURPQOSE: The outcome of patients diagnosed with advanced gastrointestinal stromal tumor (GIST) and treated long-term with
imatinib mesylate is unknown. A previous report of a randomized phase |l trial of imatinib mesylate in patients with incurable
GIST detailed high response rates at both the 400 and the 600 mg/d dose levels. We conducted a longterm analysis of
patients treated on the trial, including patients followed during an extension phase, to evaluate survival, patterns of failure, and
potential prognostic factors, including tumor mutational status.

PATIENTS AND METHODS: Fatients with advanced GIST were enralled onto an open-label, multicenter trial and were randomly
assigned (1:1) to receive imatinib 400 versus 600 mg/d. Data were prospectively collected on KIT mutational status, total tumar
area, and other potential prognostic factors. Patients were followed for a median of 63 months.

RESULTS: One hundred forty-seven patients were enrolled: 73 were in arm A (imatinib 400 mg/d), and 74 were in arm B
{imatinik 600 mg/d}). Response rates, median progression-free survival, and median overall surival were essentially identical on
both arms, and median survival was 57 months for all patients. Forty-one patients overall {28%) remained on the drug long-term.
Female sex. the presence of an exon 11 mutation, and normal albumin and neutrophil levels were independently associated
with better survival.

CONCLUSION: Mearly 50% of patients with advanced GIST who were treated with imatinib mesylate survived for more than 5
years, regardless of a 400 or 600 mg/d starting dose.
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INTRODUCTION — Stromal or mesenchymal neoplasms affecting the gastrointestinal (Gl) tract are divided into two groups. The most commen group
consists of neoplasms that are collectively referred to as gastrointestinal stromal tumors (GISTs). They are most often located in the stomach and proximal
small intestine, but can occur in any portion of the alimentary tract, and occasionally in the omentum, mesentery, and peritoneum. The far less common
group is comprised of a spectrum of tumors that are identical to those that might arise in the soft tissues throughout the rest of the body (ie, lipomas,
liposarcomas, leiomyomas, true leiomyosarcomas, desmoid tumors, schwannomas, and peripheral nerve sheath tumars).

The pathologic characterization of GIST as a unigue form of Gl sarcoma was first described in 1983, and it was later demonstrated that mutational activation
of one of two proto-oncogenes, KIT or platelet-derived growth factor receptor-alpha (PDGFRA), stimulated the growth of the cancer cells. These mutations

represent the molecular hallmark of GISTs. (See "Epidemiology. classification. clinical presentation. prognostic features. and diagnostic work-up of
gastrointestinal mesenchymal neoplasms including GIST".}

These findings led to the development of effective systemic therapies in the form of small molecule tyrosine kinase inhibitors (TKIs), of which the prototype is
imatinib. These agents block signaling via KIT and PDGFRA by binding to the adenosine triphosphate-binding pocket required for phosphorylation and
activation of the receptor. The end result is inhibition of tumor proliferation. The effectiveness of these agents can be illustrated by the fact that following the
introduction of imatinib, the median sunival of patients with advanced GIST increased from approximately 20 to 60 months [1]. (See "Tyrosine kinase inhibitar
therapy for advanced gastrointestinal stromal tumors” )

The success of these agents in advanced disease prompted interest in their perioperative use. This includes both preoperative or induction therapy for patients
with unresectable or borderline resectable tumors, and adjuvant treatment for patients at high risk of recurrence after complete resection of a primary GIST
tumar.

This topic review will cover the perioperative use of imatinib for localized GIST tumors. The epidemiology, classification, molecular pathogenesis, diagnostic
workup, and surgical treatment of localized GISTs, and the use of TKls in patients with unresectable or metastatic disease are covered elsewhere. {See
"Epidemiology. classification. clinical presentation. prognostic features. and diagnostic work-up of gastrointestinal mesenchymal neoplasms including GIST"
and "Local treatment for gastrointestinal stromal tumars, leiomyomas. and leiomyosarcomas of the gastrointestinal tract” and "Tyrosine kinase inhibitor
therapy for advanced gastrointestinal stromal tumors”.}

ADJUVANT THERAPY — The standard of care for patients with a primary resectable GIST is surgery, aiming for a macroscopically complete resection with
neaatve microecanic marmne Complete reeaction e nnceihle in the mainrity of localized GlIETe bt onlv abot ane<balf remain recurrence-free far five or
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INTRODUCTION — Stromal or mesenchymal neoplasms affecting the gastrointestinal (Gl) tract are divided into two groups. The maost commaon group
consists of neoplasms that are collectively referred to as gastrointestinal stromal tumors (GISTs). They are most often located in the stomach and proximal
small intestine, but can occur in any portion of the alimentary tract, and occasionally in the omentum, mesentery, and peritoneum. The far less comman
group is comprised of a spectrum of tumors that are identical to those that might arise in the soft tissues throughout the rest of the body (ie, lipomas,
liposarcomas, leiomyomas, true leiomyosarcomas, desmoid tumors, schwannomas, and peripheral nerve sheath tumors).

The pathologic characteri \ as a unigue form of Gl sarcoma was first described in 1983, and it was |ater demonstrated that mutational activation
es, [0 or

of one of two proto-oncog atelet-derived growth factor receptor-alpha (FOGFRA), stimulated the growth of the cancer cells. These mutations
represent the molecular h %Ts. (See "Epidemioclogy. classification, clinical presentation. prognostic features. and diagnostic work-up of
gastrointestinal mesenchymal neoplasms including GIST" )

These findings led to the development g re=syistemic therapies in the form of small molecule tyrosine kinase inhibitors (TKIs), of which the prototype is
imatinib. These agents block signaling fia 1] and HOGFRA by binding to the adenosine triphosphate-binding pocket required for phosphorylation and
activation of the receptor. The end resul-ke=thkisitian’ of tumor proliferation. The effectiveness of these agents can be illustrated by the fact that following the
introduction of imatinib, the median survival of patients with advanced GIST increased from approximately 20 to 60 months [1]. (See "Tyrosine kinase inhibitor
therapy for advanced gastrointestinal stromal tumars”.)

The success of these agents in advanced disease prompted interest in their perioperative use. This includes both preoperative or induction therapy for patients
with unresectable or borderline resectable tumers, and adjuvant treatment for patients at high risk of recurrence after complete resection of a primary GIST
tumar.

This topic review will cover the perioperative use of imatinib for localized GIST tumors. The epidemiology, classification, molecular pathogenesis, diagnostic
workup, and surgical treatment of localized GISTs, and the use of TKls in patients with unresectable or metastatic disease are covered elsewhera. (See
"Epidemiology. classification. clinical presentation. prognostic features and diagnostic work-up of gastrointestinal mesenchymal neoplasms including GIST"

and "Local treatment for gastrointestinal stromal tumors. leiomyomas. and leiomyosarcomas of the gastrointestinal tract” and "Tyrosine kinase inhibitor
therapy for advanced gastrointestinal stromal tumars”.)
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INFORMATION FOR PATIENTS — UpTaDate offers two types of patient education materials, "The Basics” and "Beyond the Basics.” The Basics patient D
education pieces are written in plain language, at the 5th to 6th grade reading level, and they answer the four or five key questions a patient might have about
a given condition. These articles are best for patients who want a general overiew and who prefer short, easy-to-read materials. Beyond the Basics patient
education pieces are longer, more sophisticated, and mare detailed. These articles are written at the 10th to 12th grade reading level and are best for patients
who want in-depth information and are comfortable with some medical jargon.

Here are the patient education articles that are relevant to this topic. We encourage you to print or e-mail these topics to your patients. (You can also locate
patient education articles on a variety of subjects by searching on "patient info" and the keyword(s) of interest.)

= Basics topics (see|Patient information: Soft tissue sarcoma (The Basics)")

SUMMARY AND RECOMMENDATIONS

= Gastrointestinal stromal tumors (GISTs) are common mesenchymal neoplasms that affect the Gl tract.

» Approximately 80 percent of GISTs have mutations in the KIT protooncogene that lead to constitutive activation of KIT, a receptor tyrosine kinase
(RTK). A subset of GISTs lacking KIT gene mutations has activating mutations in a related RTK, platelet-derived growth factor receptor-alpha
(PDGFRA). (See Introduction’ above. )

= Small molecule tyrosine kinase inhibitors such as imatinib block signaling via KIT and PDGFRA, thus halting tumar proliferation. The success of these
agents in advanced disease has prompted interest in perioperative use in patients with earlier stage disease.

= We recommend adjuvant treatment with a tyrosine kinase inhibitor (imatinib 400 mg daily) for a minimum of three years rather than one year in patients
whao have a completely resected primary high-risk GIST (Grade 1A). (See 'SSG XV trial above.)

The optimal selection of patients who are at sufficiently high risk for recurrence to warrant adjuvant imatinib is not established. Although risk
stratification tools are available, based upon tumor size, mitotic rate, location, and in some cases, the presence or absence of tumor rupture, it is not
clear what cutoff for disease recurrence should be used to select patients for imatinib. (See ‘Estimation of recurrence risk’ above.)

Thus, each case must be approached individually, balancing the estimated likelihood of a disease recurrence (based upon anatomic site, size, mitotic
rate, and mutation type, if available) with the risks of therapy. Several risk stratification schema are available {table 2 and table &). In the SSGXVII trial,
high-risk GISTs were defined as =10 cm, mitotic count =10/50 high-power fields (HPF). =5 cm with a mitotic rate =5/HPF, or a ruptured tumor.

If a known KIT exon 9 mutation is identified, higher dose imatinib may be considered, but there are no prospective data upon which to base a

recommendation either for or against this practice. (See Imatinib dosing’ above and ‘Tyrosine kinase inhibitor therapy for advanced gastrointestinal
stromal tumors”, section on ‘Influence of mutations on response to therapy’.)

= For patients with nonmetastatic but locally advanced unresectable GIST, potentially resectable primary tumars but with the risk of significant morbidity,
or potentially resectable metastatic GISTs, we suggest initial treatment with imatinib followed by attempted resection as long as there is no evidence
of generalized progression (Grade 2B). We also suggest necadjuvant imatinib rather than initial surgery for most patients with a rectal GIST (Grade
2C). If possible, such patients should be enrolled on a clinical trial. (See Tleoadjuvant therapy’ above and Rectal GISTs' above )

The optimal duration of neoadjuvant imatinib is uncertain, and we individualize this decision based upon drug tolerance, tumor location and extent, and
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INTRODUCTION — Stromal or mesenchymal neoplasms affecting the gastrointestinal (Gl) tract are divided into two groups. The most commen group
consists of neoplasms that are collectively referred to as gastrointestinal stromal tumors (GISTs). They are most often located in the stomach and proximal
small intestine, but can occur in any portion of the alimentary tract, and occasionally in the omentum, mesentery, and peritoneum. The far less common
group is comprised of a spectrum of tumors that are identical to those that might arise in the soft tissues throughout the rest of the body (ie, lipomas,
liposarcomas, leiomyomas, true leiomyosarcomas, desmoid tumors, schwannomas, and peripheral nerve sheath tumars).

The pathologic characterization of GIST as a unigue form of Gl sarcoma was first described in 1983, and it was later demonstrated that mutational activation
of one of two proto-oncogenes, KIT or platelet-derived growth factor receptor-alpha (PDGFRA), stimulated the growth of the cancer cells. These mutations

represent the molecular hallmark of GISTs. (See "Epidemiology. classification. clinical presentation. prognostic features. and diagnostic work-up of
gastrointestinal mesenchymal neoplasms including GIST".}

These findings led to the development of effective systemic therapies in the form of small molecule tyrosine kinase inhibitors (TKIs), of which the prototype is
imatinib. These agents block signaling via KIT and PDGFRA by binding to the adenosine triphosphate-binding pocket required for phosphorylation and
activation of the receptor. The end result is inhibition of tumor proliferation. The effectiveness of these agents can be illustrated by the fact that following the
introduction of imatinib, the median sunival of patients with advanced GIST increased from approximately 20 to 60 months [1]. (See "Tyrosine kinase inhibitar
therapy for advanced gastrointestinal stromal tumors” )

The success of these agents in advanced disease prompted interest in their perioperative use. This includes both preoperative or induction therapy for patients
with unresectable or borderline resectable tumors, and adjuvant treatment for patients at high risk of recurrence after complete resection of a primary GIST
tumar.

This topic review will cover the perioperative use of imatinib for localized GIST tumors. The epidemiology, classification, molecular pathogenesis, diagnostic
workup, and surgical treatment of localized GISTs, and the use of TKls in patients with unresectable or metastatic disease are covered elsewhere. {See
"Epidemiology. classification. clinical presentation. prognostic features. and diagnostic work-up of gastrointestinal mesenchymal neoplasms including GIST"
and "Local treatment for gastrointestinal stromal tumars, leiomyomas. and leiomyosarcomas of the gastrointestinal tract” and "Tyrosine kinase inhibitor
therapy for advanced gastrointestinal stromal tumors”.}
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ADJUVANT THERAPY — The standard of care for patients with a primary resectable GIST is surgery, aiming for a macroscopically complete resection with
neaatve microecanic marmne Complete reeaction e nnceihle in the mainrity of localized GlIETe bt onlv abot ane<balf remain recurrence-free far five or
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INTRODUCTION — Stromal or mesenchymal neoplasms affecting the gastrointestinal (Gl) tract are divided into two groups. The most common group consists of neoplasms that are collectively referred to as
gastrointestinal stromal tumars (GISTs). They are most often located in the stomach and proximal small intestine, but can occur in any portion of the alimentary tract, and occasionally in the omentum, mesentery,
and peritoneum. The far less common group is comprised of a spectrum of tumors that are identical to those that might arise in the soft tissues throughout the rest of the body (ie, lipomas, liposarcomas,
lelomyomas, true leiomyosarcomas, desmoid tumers, schwannomas, and peripheral nerve sheath tumars).

The pathologic characterization of GIST as a unigue form of Gl sarcoma was first described in 1983, and it was later demonstrated that mutational activation of one of two proto-oncogenes, KIT or platelet-dernved

growth factor receptor-alpha (PDGFRA), stimulated the growth of the cancer cells. These mutations represent the maolecular hallmark of GISTs. (See "Epidemiology. classification. clinical presentation. prognostic
features. and diagnostic work-up of gastrointestinal mesenchymal neoplasms including GIST" )

These findings led to the development of effective systemic therapies in the farm of small molecule tyrosine kinase inhibitars (TKls), of which the prototype is imatinib. These agents block signaling via KIT and
PDGFRA by binding to the adenosine triphosphate-binding pocket required for phosphorylation and activation of the receptor. The end result is inhibition of tumor proliferation. The effectiveness of these agents can be
illustrated by the fact that following the introduction of imatinib, the median survival of patients with advanced GIST increased from approximately 20 to 60 months [1]. (See "Tyrosine kinase inhibitor therapy for
advanced gastrointestinal stromal tumors”.}

The success of these agents in advanced disease prompted interest in their perioperative use. This includes both preoperative or induction therapy for patients with unresectable or borderline resectable tumors, and
adjuvant treatment for patients at high risk of recurrence after complete resection of a primary GIST tumor.

This topic review will cover the perioperative use of imatinib for localized GIST tumors. The epidemiology, classification, molecular pathogenesis, diagnostic workup, and surgical treatment of localized GISTs, and the
use of TKls in patients with unresectable or metastatic disease are covered elsewhere. (See "Epidemiology. classification. clinical presentation. prognostic features. and diagnostic work-up of gastrointestinal
mesenchymal neoplasms including GIST" and "Local treatment for gastrointestinal stromal tumors. leiomyomas. and leiomyosarcomas of the gastrointestinal tract” and "Tyrosine kinase inhibitor therapy for
advanced gastrointestinal stromal tumors”.}

ADJUVANT THERAPY — The standard of care for patients with a primary resectable GIST is surgery, aiming for 8 macroscopically complete resection with negative microscopic margins. Complete resection is
possible in the majority of localized GISTs, but only about one-half remain recurrence-free for five or more years. (See "Local treatment for gastrointestinal stromal tumars. leiomyomas. and leiomyosarcomas of the
gastrointestinal tract”.)

Estimation of recurrence risk — Estimation of recurrence risk following resection of a GIST is of paramount importance when selecting patients who could possibly benefit from adjuvant imatinib. Several criteria
have been proposed, originally to classify the malignant potential of a GIST. Although the terms "benign” and "malignant” are no longer applied to GIST, since all are considered to have malignant potential, tumor
size, mitotic rate, and site of tumor origin have gained the greatest acceptance as being predictive of the risk of recurrence and/or metastases [2]. (See "Epidemiology. classification. clinical presentation. prognostic
features. and diagnostic work-up of gastrointestinal mesenchymal neoplasms including GIST", section on ‘Prognostic determinants’.)

Risk stratification models, such as the original NIH consensus criteria, have been proposed to distinguish prognosis in resected GIST (table 1} [3]. In the series of 289 patients used to construct this model, the
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Proposed modification of NIH consensus criteria for risk stratification of GISTs

original NIH[1] criteria Proposed[2] criteria
Risk group Size, cm Mitotic rate, per 50 HPF Risk group Size, cm Mitotic rate, per 50 HPF
Very low risk <2 <5 Level I =5 <5
Low risk 2-5 <5 Level I <5 §-10
Intermediate risk <5 6-10 5-10 <5
5-10 <5 Level III £5 =10
High risk >5 =5 5-10 §-10
=10 Any =10 <3
Any =10 Level IV =5 =10

GIST: gastrointestinal stromal tumaor.
1. Fletcher, C, et al. Int ] Surg Path 2002; 10:81.
2. Huang, HY, et al, Surgery 2007; 141:748.
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This topic review will cover the perioperative use of imatinib for localized tumars. The epidemiology, classification, molecular pathogenesis, diagnostic
workup, and surgical treatment of localized GISTs, and the use of TKls in patients with unresectable or metastatic disease are covered elsewhere. {See
"Epidemiology. classification. clinical presentation. prognostic features. and diagnostic work-up of gastrointestinal mesenchymal neoplasms including GIST"
and "Local treatment for gastrointestinal stromal tumars, leiomyomas. and leiomyosarcomas of the gastrointestinal tract” and "Tyrosine kinase inhibitor
therapy for advanced gastrointestinal stromal tumors”.}

Topic Feedback

ADJUVANT THERAPY — The standard of care for patients with a primary resectable GIST is surgery, aiming for a macroscopically complete resection with
neaatve microecanic marmne Complete reeaction e nnceihle in the mainrity of localized GlIETe bt onlv abot ane<balf remain recurrence-free far five or



UpToDate’

IiRtEsE  BECITEIR  BIEE

Adjuvant and neoadjuvant imatinib for gastrointestinal stromal tumors

TOPIC QUTLINE

SUMMARY 3 RECOMMENDATIONS s

INTRODUCTION

ADJUVANT THERAPY
®* Fstimation of recurrence risk
® Benefit of imatinib
- Phase Il trials
- Phase Il trials
& ACOSOG 29001
- S5G XV trial
®* (Other completed trials
- Imatinib dosing
- Patient selection
MEOADJUVANT THERAPY
* Benefit
- RTOG 0132/ACRIN 6665 trial
- Retrospective series
* Rectal GISTs
®* Fesponse assessment
® Summary and recommendations of
expert groups
® Patients with metastatic disease
POSTTREATMENT FOLLOW-UP
INFORMATION FOR PATIENTS

SUMMARY AMD
RECOMMENDATIONS

REFERENCES

GRAPHICS View Al «
TABLES

® GIST progn criteria
®* GIST progn site size mit
* THNM staging GIST

o AT =

»

m

|GIST Tk P 2TOMEYT v e Languages | SI-2L T | EERE LT
HEY—Il: CME 240 7 Fhmt A&t

0 Back to Search Results
) Find (@ Fatient & Frint B Email

]

ADJUVANT THERAPY — The standard of care for patients with a primary resectable GIST is surgery. aiming for a
macroscopically complete resection with negative microscopic margins. Complete resection is possible in the
majority of localized GISTs, but only about one-half remain recurrence-free for five or more years. (See "Local
treatment for gastrointestinal stromal tumors. leiomyomas. and leiomyosarcomas of the gastrointestinal tract” )

Estimation of recurrence risk — Fstimatinn of recurrence risk following resection of a GIST is of paramount

importance when | t from adjuvant imatinib. Several criteria have been
S5IASh TS

proposed, originall 5T. Although the terms "benign” and "malignant” are
nao longer applied | GRAPH'C’\G) U ?/7 lignant potential, tumor size, mitotic rate, and site of
[2]. (See "Epidemiology. ©

tumaor arigin have | wdictive of the risk of recurrence and/or metastases
gastrointestinal mesenchym.

.on._clinical presentation. prognostic features. and diagnostic work-up of
.oplasms including GIST". section on ‘Prognostic determinants’.)

Risk stratification models_ (such as ti e original MIH consensus criteria, have been proposed to distinguish
prognosis in resected GIS T~ (table 1) 3] In the series of 289 patients used to construct this model, the cumulative
five-year disease-specific cuniualeatis for GISTs classified as risk level | through IV were 100, 96, 67, and 25
percent, respectively. (See "Epidemiology. classification. clinical presentation. prognostic features. and diagnostic
work-up of gastrointestinal mesenchymal neoplasms including GIST". section on 'Prognostic determinants’.)

Models such as these do not take into account the location of the GIST. In general, tumors arising from the small
bowel, colon, rectum, or mesentery are associated with less favorable outcomes than those arising from the
stomach [4-6]. Other risk prediction models have taken location into account (table 2). As an example, largely
based upon these data from the Armed Forces Institute of Pathology, which represent the largest published
experience with GISTs diagnosed and treated in the modern era for which long-term clinical follow-up is available. a
THM {tumor-node-metastasis) staging system for GIST was developed by the American Joint Committee on
Cancer (AJCC) and International Union Against Cancer (UICC), and published in the 2010 7th edition of the cancer
staging manual {table 3) [T]. The T and M designations are similar for all disease sites, but there are separate
stage groupings for gastric/omental, and for small bowel/esophageal/colorectal/mesenteric primaries. Rates of
disease progression for gastric and small bowel GISTs, stratified by stage at diagnosis, are presented in the tables
(table 4 and table 5). (See "Epidemiology. classification. clinical presentation. prognostic features. and diagnostic
work-up of gastrointestinal mesenchymal neoplasms including GIST". section on Tumor size. mitotic rate. and
location’.)

3
[t}
=1
%
s
o
g_
'_

Although not included in the TMIM staging system, tumor rupture [8] and incomplete resection are also independent
risk factors that negatively impact disease-free survival. A modification of the MNIH consensus criteria for risk
stratification has been proposed that incorporates both site and tumor rupture as prognostic variables [9]. (See
"Epidemiology. classification. clinical presentation. prognostic features. and diagnostic work-up of gastrointestinal
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Proposed modification of NIH consensus criteria for risk stratification of GISTs

original NIH[] criteria Proposed[2] criteria
Risk group Size, cm Mitotic rate, per 50 HPF Risk group Size, cm Mitotic rate, per 50 HPF

Very low risk <2 <5 Level I <5 <5
Low risk 2-5 <5 Level II <5 5-10
Intermediate risk <3 5-10 5-10 <3

5-10 <5 Level III =5 =10
High risk =5 =5 5-10 5-10

=10 Any =10 <5

Any =10 Level IV =5 =10

GIST: gastrointestinal stromal tumaor.
1. Fletcher, C, et al. Int ] Surg Path 2002; 10:81.
2. Huang, HY, et al. Surgery 2007; 141:748.
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Proposed modification of NIH consensus criteria for
risk stratification of GISTs

Original NIH[1] criteria Prupused[l] criteria
Risk group Size, | Mitotic Risk Size, | Mitotic
cm rate, per group cm rate, per
50 HPF 20 HPF
Very low nisk | <2 <5 Level | =5 =5
I
Low risk 2-5 <5
Level | <5 B5-10
Intermediate | <5 6-10 I1
risk 5-10 | =5
3-10 <5
Level | =5 =10
High risk =5 =5 I11
2-10 B-10
=10 Any
=10 <2
Any =10
Level | =5 =10
IV

GIST: gastrointestinal stromal tumor.

1. Fletcher, C, et al. Int ] Surg Path 2002; 10:81. Hﬁ'ﬁfﬁ}-\ S>T-RETH A énij—
2. Huang, HY, et al. Surgery 2007; 141:748. :."?."%%ﬁ . Eﬁi’ﬁﬁfi iz
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INTRODUCTION — Stromal or mesenchymal neoplasms affecting the gastrointestinal (Gl) tract are divided into two groups. The most commen group
consists of neoplasms that are collectively referred to as gastrointestinal stromal tumors (GISTs). They are most often located in the stomach and proximal
small intestine, but can occur in any portion of the alimentary tract, and occasionally in the omentum, mesentery, and peritoneum. The far less common
group is comprised of a spectrum of tumors that are identical to those that might arise in the soft tissues throughout the rest of the body (ie, lipomas,
liposarcomas, leiomyomas, true leiomyosarcomas, desmoid tumors, schwannomas, and peripheral nerve sheath tumars).

The pathologic characterization of GIST as a unigue form of Gl sarcoma was first described in 1983, and it was later demonstrated that mutational activation

of one of two proto-oncogenes, KIT or platelet-derived growth factor receptor-alpha (PDGFRA), stimulated the growth of the cancer cells. These mutations

represent the molecular hallmark of GISTs. (See "Epidemiology. classification. clinical presentation. prognostic features. and diagnostic work-up of
astrointestinal mesenchymal neoplasms including GIST".)

These findings led to the development of effective systemic therapies in the form of small molecule tyrosine kinase inhibitors (TKIs), of which the prototype is
imatinib. These agents block signaling via KIT and PDGFRA by binding to the adenosine triphosphate-binding pocket required for phosphorylation and
activation of the receptor. The end result is inhibition of tumor proliferation. The effectiveness of these agents can be illustrated by the fact that following the

introduction of imatinib, the median su; jproximately 20 to 60 months [1]. (See "Tyrosine kinase inhibitar
therapy for advanced gastrointestinal s N
RAI/WA~DY Y
The success of these agents in advanc
with unresectable or borderline resectable tumors
tumar.

. This includes both precperative or induction therapy for patients
wvant treatment for patients at high risk of recurrence after complete resection of a primary GIST

This topic review will cover the perioperative us 2 of imatinib for localized GIST tumors. The epidemiology, classification, molecular pathogenesis, diagnostic
workup, and surgical treatment of localized GIS1s, anutne use of TKls in patients with unresectable or metastatic disease are covered elsewhere. (See
"Epidemiology. classification. clinical presentation. prognostic features. and diagnostic work-up of gastrointestinal mesenchymal neoplasms including GIST"
and "Local treatment for gastrointestinal stromal tumors. leiomyomas. and leiomyosarcomas of the gastrointestinal tract” and "Tyrosine kinase inhibitor
therapy for advanced gastrointestinal stromal tumors”.}
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ADJUVANT THERAPY — The standard of care for patients with a primary resectable GIST is surgery, aiming for a macroscopically complete resection with
neaatve microecanic marmne Complete reeaction e nnceihle in the mainrity of localized GlIETe bt onlv abot ane<balf remain recurrence-free far five or
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Brand Names: U.S.

Brand Mames: Canada
Pharmacologic Category
Dosing: Adult

Dosing: Pediatric

Dosing: Geriatric

Dosing: Renal Impairment
Dosing: Hepatic Impairment
Dosing: Adjustment for Toxicity
Dosage Forms: U.S.

Generic Equivalent Available: U.S.
Administration

Use

Use - Unlabeled

Medication Safety Issues
Adverse Reactions Significant
Contraindications
Warnings/Precautions
Metabalism/Transport Effects
Drug Interactions
Ethanol/Mutrition/Herb Interactions
Pregnancy Risk Factor
Pregnancy Implications
Lactation

Breast-Feeding Considerations
Dietary Considerations
Pricing: U.S._ (Medi-Span&)
Monitoring Parameters
International Brand Mames
Mechanism of Action
Pharmacodynamics/Kinetics
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Imatinib: Drug information Lexicomp®

Copyright 1978-2013 Lexicomp, Inc. All rights resen

(For additional information see "Imatinib: Patient dru
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For abbreviations and symbols that may be used in

Brand Names: U.S. Gleevec®
Brand Names: Canada Gleevec®
Pharmacologic Category Antineoplastic Agent. Tyrosine Kinase Inhibitar

Dosing: Adult MNote: Treatment may be continued until disease progression or unacceptable toxicity. The
optimal duration of therapy for chronic myeloid leukemia (CML) in complete remission is not yet determined.
Discontinuing CML treatment is not recommended unless part of a clinical trial (Baccarani, 2009; NCCH CML
guidelines v.3.2013).

Ph+ CML: Oral:

Chraonic phase: 400 mg once daily; may be increased to 600 mg daily. if tolerated. for disease progression,
lack of hematologic response after 3 months, lack of cytogenetic response after 6-12 months, or loss of
previous hematalogic or cytogenetic response; a range of up to 800 mg daily is included in the NCCH
CML guidelines {v.3.2013}

Canadian labeling: 400 mg once daily; may be increased to 600-800 mg daily

Accelerated phase or blast crisis: 600 mg once daily; may be increased to 800 mg daily (400 mg twice daily),
if tolerated, for disease progression, lack of hematologic response after 3 months, lack of cytogenetic
response after 6-12 months, or loss of previous hematologic or cytogenetic response

Ph+ ALL (relapsed or refractory): Oral: 600 mg once daily

GIST (adjuvant treatment following complete resection): Oral: 400 mg once daily; recommended treatment
duration: 3 years

GIST (unresectable and/or metastatic malignant): Oral: 400 mg once daily; may be increased up to 800 mg
daily (400 mg twice daily), if tolerated, for disease progression. Note: Significant improvement (progression-
free survival, objective response rate) was demonstrated in patients with KIT exon 9 mutation with 800 mg
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Brand Mames: Canada
Pharmacologic Category
Dosing: Adult
Dosing: Pediatric
Dosing: Renal Impairment
Dosing: Hepatic Impairment
Dosage Forms: Canada
Product Availability
Administration
Use
Medication Safety Issues
Adverse Reactions Significant
Contraindications
Warnings/Precautions
Metabolism/Transport Effects
Drug Interactions
Pregnancy Implications
Breast-Feeding Considerations
International Brand Names
Mechanism of Action
Pharmacodynamics/Kinetics
GRAPHICS

TABLES
* | exicomp clinical abbreviations
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Lexicomp® Lexinteract™
[ Lookup || |

Enter item name to lookup.

S HEE D A Xt
“Warfarin”

“Green Tea”

“Grapefruit juice
E—DFD2AAL
LookupZ& 2 1) ¥

b2

Welcome to Lexi-Interact™ Online
Lexi-Comp's Comprehensive Drug-to-Drug, Drug-to-Herb and Herb-to-Herb Interaction Analysis Program

NOTE: Lexi-Interact does not address chemical compatibility related to |.V. drug preparation or administration.

Lexi-Interact Online combines the world's literature and scientific understanding of drug interactions with a state-of-the-art electronic platform,
providing an efficient way to ensure that adverse drug events don't compromise the care of your patients.

leview all interactions for a selected medication or enter a patient specific regimen to analyze for potential interactions. Additionally, you may
elect a drug interaction result to obtain detailed information on Patient Management, Interacting Members, Risk Rating, References and
1ore.

lisclaimer While great care has been taken to ensure the accuracy of the information presented, the user is advised that the authors, editors,

aviewers, contributors, and publishers cannot be responsible for the continued currency of the information or for any errors, omissions, or the

pplication of this information, or for any consequences arising therefrom. Therefore, the author(s) and/or the publisher shall have no liability to
Any person or entity with regard to claims, loss, or damage caused, or alleged to be caused, directly or indirectly, by the use of information
contained herein. Because of the dynamic nature of drug information, readers are advised that decisions regarding drug therapy must be
based on the independent judgment of the clinician, changing information about a drug (eg, as reflected in the literature and manufacturer's
most current product information), and changing medical practices. The editors are not responsible for any inaccuracy of quotation or for any
false or misleading implication that may arise due to the text or formulas as used or due to the quotation of revisions no longer official.

3®Wolters Kluwer o,

Health



EYEEEA

BREH:-DILID7I -8R TL—TIIL—IY1—XDBEIER

Lexicom po Lexi-Interact™

Lookup I

)

Er  temname to lookup.

[ Analyze | New List |
[v] Gr. it Jui
[v] Warfarin

*Display complete list of interactions for
an individual item by clicking item
name.

+*Add another item(s) [Lookup] to
Analyze for potential interactions
between items in the list.

*Remove item from the list by clicking
the check mark next to the item name.

Welcome to Lexi-Interact™ Online
Lexi-Comp's Comprehensive Drug-to-Drug, Drug-to-Herb and Herb-to-Herb Interaction Analysis Program

NOTE: Lexi-Interact does not address chemical compatibility related to L.V. drug preparation or administration.

Lexi-Interact Online combines the world's literature and scientific understanding of drug interactions with a state-of-the-art electronic platform,
providing an efficient way to ensure that adverse drug events don't compromise the care of your patients.

Review all interactions for a selected medication or enter a patient specific regimen to analyze for potential interactions. Additionally, you may
select a drug interaction result to obtain detailed information on Patient Management, Interacting Members, Risk Rating, References and
more.

Disclaimer While great care has been taken to ensure the accuracy of the information presented, the user is advised that the authors, editors,
reviewers, contributors, and publishers cannot be responsible for the continued currency of the information or for any errors, omissions, or the
application of this information, or for any consequences arising therefrom. Therefore, the author(s) and/or the publisher shall have no liability to
any person or entity with regard to claims, loss, or damage caused, or alleged to be caused, directly or indirectly, by the use of information
contained herein. Because of the dynamic nature of drug information, readers are advised that decisions regarding drug therapy must be
based on the independent judgment of the clinician, changing information about a drug (eg, as reflected in the literature and manufacturer's
most current product information), and changing medical practices. The editors are not responsible for any inaccuracy of quotation or for any
false or misleading implication that may arise due to the text or formulas as used or due to the quotation of revisions no longer official.
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Lexicomp® Lexinteract™

| Lookup |

|

Enter item name to lookup.

[ Analyze || New List |
[v] Grapefruit Juice
[v] GreenTea

[v] Wadarin

*Display complete list of interactions for
an individual item by clicking item
name.

*Add another item(s) [Lookup] to
Analyze for potential interactions
between items in the list.

*Remove item from the list by clicking
the check mark next to the item name.

Lexi-Comp Online™ Interaction Analysis
mize Analysi

Only interactions at or above the selected risk rating will be displayed. ‘A [+
View interaction detail by clicking on link.

Grapefruit Juice

No interactions identified with others in the selection list.
Green Tea

[C] Warfarin
Warfarin
[C] Green Tea (Green T

Date May 22, 2013

Disclaimer Readers are advised that decisions regarding drug therapy must be based on the independent judgment of the clinician, changing

information about a drug (eg, as reflected in the literature and manufacturer's most current product information), and changing medical
practices.

Lexicomp® Copyright © 1978-2013 Lexi-Comp Inc. All Rights Reserved
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Risk Rating: Rapid indicator regarding how to respond to the interaction data. Each Interact monograph is assigned a risk rating of &, B,
C, D, or X. The progression from A to X is accompanied by increased urgency for responding to the data. In general, A and B monographs
are of academic, but not clinical concern. Monographs rated C, D, or X always require the user's attention. The test of the Patient
Management section of the monagraphs will provide assistance regarding the types of actions that could be taken. The definiion of each
nsk rating 15 as follows:

Risk
Rating
A No Known Drata have not demonstrated either

Inferaciion pharmacocynamic or pharmacaokinetic
interactions bebwesn the specified agents

Action Description

B Mo Aclion Data demonstrate that the specified agents may
Meeded interact with each other, but there is little to no
evidence of clinical concem resulting from their
concomitant use.

C  Monilor Drata demonsirate that the specified agents may

Tharapy interact with each other in a clinically significant
manner. The benefits of concomitant use of
these bvo medications usually outweigh the
risks. An appropriate monitaning plan should be
implemented to identify potential negative
effects. Dosage adjustments of one or both
agents may be needed in a minority of patients.

D Consider Data demonstrate that the two medications may
Tharapy interact with each other in a clinically significant
Modification  manner. A patient-specific assessment must be

conducted to determine whether the benefits of
concomitant therapy outweigh the risks. Specific
actions must be taken in order to realize the
benefits andior minimize the toxcity resulting
from concomitant use of the agents. These
actions may include aggrassive monitoring,
empiric dosage changes, choosing altermnative
agents.

X Avoid Data demanstrate that the specified agents may
Combinafion interact with each other in a clinically significant
manner. The risks associated with concomitant
use of these agents usually outweigh the
benefits. These agents are generally considered
contraindicated.
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LexicompE’ Lexi-Interact™

Enter item name to lookup.

[ Analyze H Mew List ]

Grapefruit Juice
Green Tea

Warfarin

Display “lete list of interactions for
an indwia. :m by clicking item
name

sAd
Ar

Lexi-Comp Online™ Interaction Monograph
Title Vitamin K Antagonists / Green Tea

Risk Rating C: Maonitar therapy

Summary Green Tea may enhance the adverseftoxic effect of Vitamin K Antagonists. Particularly, the risk of bleeding may be increased

due to possible antiplatelet effects of green tea. Green Tea may diminish the anticoagulant effect of Vitamin K Antagonists. Severity
Moderate Reliability Rating Fair

Patient Management Advise patients to report green tea consumption, and monitor vitamin K antagonist (e.g., warfarin) response

par’uc:ularl'_\.I (:Iosel'_\.r inthose panents who regularly consume green tea (especially larger quantities) and in those patients who have recently
on tea.

-E{E |7 )l/ W 7 U S & *H _-ELﬂEFH b\ﬁ)ém \§ 1g Members Acenocoumarol; Warfarin

n FTHRELEWVMEEIZC

—_EI)vy

e

eing treated with warfarin experienced a substantial decrease in his INR (from 3.2-3.8 to 1.1-1 4) that
llar consumption of 1/2 to 1 gallon/day of green tea.’ Though green tea leaves reportedly contain

.. K than black tea (1428mcg vs. 262mcg per 100g leaves),? the vitamin K content of brewed green tea is
relatwely low (0.03mcg/ OOg brewed tea), but may vary according to strength and brewing methods.*

Conversely, animal and in vitro data suggest that green tea constituents may have antiplatelet properties.® Also, epidemiologic studies have

found evidence of an inverse association between green tea consumption and the risk of stroke %7 providing possible additional support for
an antiplatelet effect of green tea.

Based on this relatively limited amount of data, it is difficult to predict the degree to which green tea consumption would impact vitamin K
antagonist (or other anticoagulant/antiplatelet) therapy, as well as whether the impact would be antagonistic or additive/synergistic.
However, it would seem prudent to advise patients to report green tea consumption and monitor vitamin K antagonist response particularly

closely in those patients who regularly consume green tea (especially larger quantities) and in those patients who have recently started or
stopped consuming green tea.

Footnotes

1. Taylor JR, Wilt VM, “Probable Antagonism of Warfarin by Green Tea,” Ann Pharmacother, 1999, 33(4).426-8.
2. Booth SL, Sadowski JA, Pennington JAT, “Phylloguinone (Vitamin K1) Content of Foods in the US Food and Drug Administration’s Total
Diet Study,” J Agric Food Chem, 1995, 43:1574-9.

3. Booth SL, Sadowski JA, Pennington JAT, *Vitamin K1 (Phylloguinone) Content of Foods: a Provisional Table,” J Food Comp Anal, 56
1993, 6:109-20.

4. Booth SL Madabushi HT, Davidson KW, *“Tea and Coffee Brews are Not Significant Dietary Sources of Vitamin K1 (Phyllogquinone),” J
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Lexicomp™ Lexi-nteract™ Lexi-Comp Online™ Interaction Lookup
[ Lookup ” |
Enter item name to lookup. Only interactions at or above the selected risk rating will be displayed.

View interaction detail by clicking on link.

[ Analyze ][ Mew List ]
Grapefruit Juice Warfarin
Green Tea
Warfarin

nteracting Categories

B] 5-ASA Derivatives
Acetaminophen
Adalimumab

L

*Display complete list of interactions for
an individual item by clicking item
name.

sAdd another itemis) [Lookup] to
Analyze for potential interactions
between items in the list.

*Remove item from the list by clicking
the check mark next to the item name.

Chloral Hydrate

Chloramphenicaol

Cimetidine

Clopidogrel 57
Cloxacillin

Cobicistat

t
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Lexicomp" Lexi-nteract™ Lexi-Comp Online™ Interaction Lookup
[akoolup| | . R
Enter item name to lookup. Only interactions at or above the selected risk rating will be displayed.

View interaction detail by clicking on link.

[ Analyze ” Mew List ]

Grapefruit Juice warfarin
Green Tea

Wesfarin Interacting Categories

] Apixaban BrRZEE DS DH

*Display complete list of interactions for [X] Dabigatran Etexilate

an individual item by clicking item [X] Enzalutamide ﬁm é *L 35 -d_
name. [X] Rivaroxaban
*Add another item(s) [Lookup] to [X] Tamoxifen

Analyze for potential interactions
between items in the list.
*Remove item from the list by clicking
the check mark next to the item name.

Date May 22, 2013

Lexicomp® Copyright ® 1978-2013 Lexi-Comp Inc. All Rights Reserved
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