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Imatinib — Imatinib mesylate, a protein tyrosine kinase inhibitor, is highly effective for the treatment of chronic myeloid leukemia and
gastrointestinal stromal tumors. The selective inhibition of tyrosine kinase interferes with the signaling of both platelet-derived growth factor

(PDGF) and TGF-beta, two pivotal mediators of the fibrotic process in S5c [46].

In an in vitro study of fibroblasts from SSc patients, cells isolated and cultured from lesional skin were stimulated with TGF-beta and PDGF, then
exposed to imatinib [47]. This led to the inhibition of extracellular matrix protein production in a dose-dependent manner. In a separate study,
imatinib blocked, in vitro, the Smad1/CCN2 pathway, which is also implicated in the development of fibrosis [48]. Furthermore, four case reports

suggest that imatinib may reduce fibrosis in several clinical settings [49-52].

Other protein tyrosine kinase inhibitors are also being studied for possible antifibrotic effects. These include dasatinib and nilotinib [53].

B cell depletion — Significant B cell infiltration has been demonstrated in within the pulmonary lesions of SSc patients with interstitial lung
disease [54]. Pulmonary tissue was sampled from 11 patients with S5c-associated interstitial lung disease. Four of the patients had nonspecific
interstitial pneumonitis (NSIP) and seven had usual interstitial pneumonitis {UIP). B cell infiltrates, frequently observed in lymphoid aggregates,
were also detected in diffuse patterns along with T cells. Most lymphoid aggregates lacked macrophages. The results of this study suggest that

B cell depletion therapies are an appealing avenue of investigation for SSc lung disease.

Early results of B cell depleting therapy were not encouraging. As an example, in one small study, 15 patients with dcSSc were treated with two
courses of rituximab (1000 mg, two weeks apart) and were followed for six months [55]. Although there was significant bloed depletion of B cells,
and depletion of B cells in affected skin, there was little if any effect on autoantibody titer, and no effect on the skin score.

Case reports and small studies have shown some improvement in skin and lung disease, including a study that showed some improvement in lung
disease following rituximab treatment in selected patients with antitopoisomerase- 1 positive lung fibrosis [56-58]. Replication and extension of
these findings and comparison with other immunosuppressive strategies are required to determine the role of this agent in the treatment of SSc.

Intravenous immunoglobulin — At least three small uncontrolled studies have evaluated the effect of intravenous administration of

immunoglobulin on dermal fibrosis, each with reported improvement [53].

Epigenetic effects — Epigenatic changes, that is stable phenotypic changes that persist in a heritable manner but are not the result of changes
in DNA sequence, may play a role in the profibrotic myofibroblasts of patients with SSc. Agents that interfere with deacetylation of histone
proteins may limit the ability of transformed cells to proliferate. The protein deacetylase enzyme inhibitor trichostatin A is being assessed for
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INTRODUCTION — Chronic myeloid leukemia (CML, chronic myelocytic or chronic myelogenous leukemia) is classified as a myeloproliferative
disorder, along with polycythemia vera (PV), essential thrombocythemia (ET), and primary myelofibrosis (figure 1). (See "Overview of the
myeloproliferative neoplasms".)

This group of diseases shares several distinct features:

* They are clonal disorders of hematopoiesis that arise in a hematopoietic stem or early progenitor cell.
s They are characterized by the dysregulated production of a particular lineage of mature myeloid cells with fairly normal differentiation.

* They exhibit a variable tendency to progress to acute leukemia.

CML is associated with the Philadelphia chromosome £(9;22){q34;q11) resulting in a BCR-ABL fusion gene (figure 2). This genetic abnormality
results in the formation of a unique gene product (BCR-ABL), which is a constitutively active tyrosine kinase. This deregulated tyrosine kinase is
implicated in the development of CML and has become a primary target for the treatment of this disorder.

An overview of the treatment of CML will be presented here. Details on the diagnosis and differential diagnosis of CML are discussed separately.
(See "Clinical manifestations and diagnosis of chronic myeloid leukemia".)

The specific treatment of various phases of CML and practical issues regarding the use of different treatments (ie, use of tyrosine kinase
inhibitors, interferon, and hematopoietic cell transplantation) are presented separately. (See "Inifial freatment of chronic myeloid leukemia in
chronic phase" and "Clinical use of tyrosine kinase inhibitors for chronic myeloid leukemia®.)

DISEASE PHASE — The treatment of CML is based upon the specific disease phase. There are three general disease phases:
Heln improve UnToDate. Did UpnTaDate answer vaur aguestion? » Yes ¢ No
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INTRODUCTION - The antiphospholipid
antibody syndrome (APS) is defined by
two major components:

Presence in the serum of at least
one type of autoantibody known as
an antiphospholipid antibody (aPL).
APL are directed against
negatively-charged phospholipids
such as cardiolipin.
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2007 Apr 15;109(8):3207)
B in 42 patients with lymphoid blast phase CML, 31% major hematologic responses and 50% major cytogenetic response (Blooc
2007 Apr 15;109(8):3207)
B dasatinib therapy associated with panniculitis (level 3 [lacking direct] evidence) in 2 case reports (N Engl J Med 2006 Jun
15;354{24):2623)
B review of management of fluid retention associated with TKI therapy in CML (with focus on dasatinib) can be found in 1 Hematol
Oncol 2009 MNov 12;2:46 full-text
2 nilotinib
B nilotinib {Tasigna) FDA approved for treatment of Philadelphia chromosome-positive chronic myeloid leukemia in adults {originally
designated an orphan drug and previously approved only in patients with advanced disease) (FDA Press Release 2010 Jun 17)
B nilotinib {Tasigna) dosing 400 mg every 12 hours
B gvailable as 200 mg capsules
» should swallow capsules whole on empty stomach|
® not recommended for children
®m Reference - Monthly Prescribing Reference 2007 Dec:A-13
® nilotinib associated with greater molecular and cytogenic response than imatinib in patients with newly diagnosed
Philadelphia chromosome-positive CML (level 3 [lacking direct] evidence)
® based on randomized trial without clinical outcomes
B 846 patients with chronic-phase Philadelphia chromosome-positive CML randomized to nilotinib 300 mg or 400 mg twice daily
vs. imatinib 400 mg once daily
® comparing nilotinib 300 mg vs. nilotinib 400 mg vs. imatinib at 12 months
® major molecular response in 44% vs. 43% vs. 22% (both p < 0.001 vs. imatinib)
B complete cytogenetic response in 80% ws. 78% vs. 65% (both p < 0.001 vs. imatinib}
B nilotinib {any dose) associated with significantly longer time to progression to accelerated phase or blast crisis
B nilotinib associated with more dermatologic events and headache but with fewer gastrointestinal and fluid-retention events
B Reference - ENESTnd trial (N Engl J Med 2010 Jun 17;362(247:2251)
B nilotinib reported to induce hematologic and cytogenetic responses in patients with imatinib-resistant CML or acute
lymphoblastic leukemia (level 3 [lacking direct] evidence)
® based on case series with 119 patients
B Reference - M Engl J Med 2006 Jun 15;354({24):2542, editorial can be found in N Engl J Med 2006 Jun 15;354(24):2594
® French Intergroup of CML (Fi-LMC group) guideline on management of nilotinib {Tasigna)-induced side effects in chronic
myelogenous leukemia can be found in Bull Cancer 2010 Aug 1:97(8):997
© 30-day costs of tyrosine kinase inhibitors {at highest recommended dose)
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The following residency programs are currently participating in DynaMed review:

+ Baylor College of Medicine, Houston, TX — Internal Medicine
+ (Cleveland Clinic, Cleveland, OH — Child Neurology

+ (Colentina University Hospital, Carol Davila University of Medicine and Pharmacy, Bucharest, Romania
— Internal Medicine

+ Emory University School of Medicine, Atlanta, GA — Internal Medicine

+ (Grand Rapids Medical Education and Research Center, Grand Rapids, Ml — Family Medicine
+ Harvard Medical School/Cambridge Health Aliance, Cambridge, MA — Internal Medicine

+ Mayo Clinic, Rochester, MN — Adult Neurology

+ Middlesex Hospital, Middletown, CT — Family Practice

+* Phoenix Baptist Hospital, Phoenix, AZ — Family Medicine

+ Southern lllinois University, Carbondale, IL — Family Medicine

+ 5t Elizabeth Medical Center, Youngstown, OH — Family Practice

+ 5t Joseph Mercy Hospital, Ypsilanti, Ml — Internal Medicine

+ 5t Vincent Hospital, Worcester, MA — Internal Medicine

+ University of Massachusetts Medical School, Worcester, MA — General Practice Residency in Dentistry
+ University of Tennessee Graduate School of Medicine, Knoxville, TN — Family Medicine

¢ University of Wisconsin, Eau Claire, WI — Family Medicine

+ Waukesha Memorial Hospital, Waukesha, W — Family Medicine

+ West London Mental Health NHS Trust, London UK

+ West Virginia University, Charleston, WV — Internal Medicine
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¥ Figure 1: Chronic Myelogenous
» CML is a myeloproliferative disorder characterized by the presence of the Ph chromosome and the Ber-Abl Leukemia: Treatment. Based on
National Comprehensive Cancer
mutant gene. — =
Network Guidelines

» Patients typically present with vague symptoms, such as fatigue or weight loss, or may be asymptomatic.
White blood cell count reveals severe leukocytosis with left shift, basophilia and/or thrombocytosis. C

» Allogeneic stem cell transplantation is still the only curative treatment for CML, but is used as a first-line treatment only in selected patients with high
dizeaze risk and low transplantation risk. B

Background Diagnosis Treatment Prognosis Populations | References Evidence Resources

Background Jump to... -

Chronic myelogenous leukemia (CML) iz a clonal hematopoietic stem cell disorder of myeloid lineage. It is defined by the presence of characteristic
cytogenetic abnormality -- the Philadelphia (Fh) chromosome -- which is a reciprocal balanced translocation between the long arms of chromosome 9 and
22; t(9;22). This results in molecular events associated with Bor-Abl,

Incidence

# The age-adjusted annual incidence is 1 to 2 cases per 100,000 individuals per year.
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Beneficial

Likely to be beneficial

Trade off between
benefits and harms

Unknown effectiveness

Unlikely to be beneficial

@

Inhaled anticholinergics (improved
exacerbation rate, symptoms, and FEV

compared with placeba)

Inhaled anticholinergics plus beta
aganists (improved FEV 1 compared with
gither drug alonge)

Inhaled beta > agonists (improved FEV i
quality of life and exacerbation rates
compared with placeba)

Inhaled corticosteroids plus long acting
beta . agonists (improved exacerbation
rate, symptoms, quality of life, FEV )
compared with placeba)

Inhaled anticholinergics compared with
beta 2 agonists (improved FEV 1 compared
with beta 2 agonistsin long term)

Long term domiciliary oxygen (beneficial in

people with severe hypoxaemia)

Inhaled cortticosteroids (improved
exacerbation rates, but may have long term
harms)

Theaophyllines

Alpha , antitrypsin
Mucolytics
Prophylactic antibiotics

Oral coricosteroids (evidence of harm but
no evidence of long term benefits)

Updates (new)

We provide up-to-the-minute updates for
this review so you always have the latest
evidence.

Respond to this review

Remember you have the opportunity to
respond to this review if you have any
comments, or feel there is anything we
have not covered.
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[» Goals and outcome measures

In the right clinical topic?

[» Quick answers

4 Detailed answers

How up-to-date is this topic?

COwverview of management

Background information

Self-management plans

Lifestyle advice

Making a diagnosis

[* Managing stable COPD

Management

Advice about flying

“accination

Evidence

4 Exacerbation of COPD

Cirugs in this topic

Azzessment for exacerbation ¢

Leaflets for patients

Increasing dose of inhaled dru

Prescribing an antibiotic

KnowledgePlus

Prescribing oral corticosteroids

Wiew whole topic

Prescribing oxygen

Admission to hospital

Follow up
[» Referral
Managing end-stage COPD
[ view all detailed answers

[» Prescribing information

Chronic obstructive pulmonary disease - Management
When should I admit a person to hospital during an exacerbation of COPD?

() Print [gEmail page [gjFeedback 4P My CKS

s Deciding to admit someone to hospital should be based on an assessment of the

severity of the exacerbation, social circumstances, medical history, and the person's
wishes.,

m It is recommended that if any of the following are present, admission to hospital be

considered:

o Severe breathlessness, rapid onset, confusion, cyanosis, worsening peripheral oedema,
impaired consciousness.

o The person is unable to cope and/or lives alone.

o Their general condition is poor or deteriorating (poor activity, confined to bed, on long-
term oxygen therapy) and there is significant comorbidity.

o Alow oxygen saturation (less than 90%).

s Note: some regions may have a hospital-at-home scheme, provided by community

respiratory teams, which provides an alternative to hospital admission.

Basis for recommendation

These recommendations are based on MNational Institute for Health and Clinical
Excellence {NICE) guidelines produced by the National Collaborating Centre for Chronic
Conditions at the Royal College of Physicians [National Collaborating Centre for Chronic
Conditions, 2004].

s Most people with an exacerbation may be managed at home. However, a few people
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