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Exam 2


Hematologic Disease 


+

Oncologic Disease
Chapter 46 The Blood and Bone Marrow
I.  The Blood and Bone Marrow

A.  The Blood
1.  In the blood


a.  reticulocytes- newly formed RBCs

b.  mature red cells

2.  morphology of RBC

a.  size and shape are important in determining abnormalities

3.  cellular elements of blood

a.  leukocytes

b.  platelets

c.  erythrocytes

4.  WBC- leukocytes

a.  granulocytes

1.  neutrophils- have brown granules and segmented nucleus

2.  eosinophils- have large red granules

3.  basophils- have dark blue granules

b.  Monocytes-  have kidney shaped nuclei

c.  Lymphocytes- have round nuclei

5.  Normal values for blood cells

 

a.  HgB

women

12-16 g/dl

men

13.5-17.5 g/dl

<12 (in women) or <13.5 (in men) anemia

>16 (in women) or >17.5 (in men) polycythemia

b.  Hct

women

36-46%

men

41-53%

c.  RBC



1%

d.  MCV


82-98 fl

<82 microcytic

>98 macrocytic

e.  Platelet count


150,000-400,000

<100,000 thrombocytopenia

> 450,000 thrombocytosis

f.  WBC



4,500-11,000 (avg 7400)

<3,000 leukopenia

>12,000 leukocytosis

1.  neutrophils

60%

>70% left shift





2.  lymphocytes

34%

3.  monocytes

4%

4.  eosinophils

3%

5.  basophils

1%

B.  The bone marrow


1.  general

a.  Where all the peripheral blood cells originate

2.  places where blood cells are formed

a.  adults

1.  ends of long bones

2.  flat bones of the head and pelvis

3.  the ribs

4.  vertebral bodies

b.  children

1.  ends of long bones

2.  flat bones of the head and pelvis

3.  the ribs

4.  vertebral bodies

5.  shaft of the long bones (mostly here)

c.  fetus

1.  spleen 

2.  liver

d.  morphology

1.  examination of bone marrow

a.  bone biopsy/ bone aspiration

1.  usually from post/superior iliac spine (in adults)

2.  usually from sternum (in children)

b.  examination of bone marrow permits

1.  evaluation of size

2.  evaluation of shape 

3.  evaluation of morphology

4.  evaluation of marrow structure (what is in the bone 




marrow)

2.  what is in the marrow

a.  granulocyte formation

1.  immature granulocyte= myeloblast

2.  myeloblasts contain progranulocytes

a.  these contain 

1.  microbicidal components

2.  hydrolytic enzymes

3.  progranulocytes mature to contain golgi apparatus

a.  when golgi apparatus are present the cell is called 





myelocyte

4.  as the myelocyte condenses it is called metamyelocyte

5.  gets segmented to become 

a.  neutrophils- contain 3-4 segments

b.  basophils- contain 3-4 segments

c.  eosinophils- contain 2 segments

6.  summary

a.  myeloblast> progranulocytes> myelocyte> 





metamyelocyte> neutrophils/basophils/eosinophils 

b.  platelet formation

1.  start off as megakaryocytes

2.  megakaryocytes mature into platelets

c.  monocytes

1.  minor population in the bone marrow

d.  reticulocytes 

1.  start off as rubriblasts 

a.  rubriblasts require HgB

2.  nucleus gets ejected from the cell forming the 





reticulocytes

a.  reticulocytes stay in marrow for 2 days

3.  reticulocytes travel to the spleen

a.  stay there for 1 day

4.  mature 

a.  some end up in peripheral blood stream (1% of 





total RBC)

b.  majority are classified as immature blood cells

3.  Cellular ontogeny in the marrow (how the cells form)

*****
a.  all cells originate from a stem cell
b.  stem cells mature into precursors of other cells by bases of 



varies factors (cellular ontogeny)

c.  homeostasis of the marrow is maintained by balance between

1.  proliferation (increasing in #s of cells)

2.  differentiation

3.  summary

the balance of bone marrow is maintained by making 





cells and differentiating cells

d.  differentiation is controlled by cytokines

1.  cytokines can be stimulatory

a.  stimulating stem cells to become a certain cell 





type

2.  cytokines can be inhibitory

a.  inhibiting stem cells from becoming a certain cell 





type

e.  lymphocytes

1.  differentiate very early

2.  differentiation is influenced by

a.  cytokines

b.  IL-7

3.  migrate to 

a.  thymus

b.  spleen

c.  lymph nodes

f.  erythrocyte and megakaryocyte

1.  lineages occurs early

2.  lineage is influenced by 

a.  2 cytokines

b.  erythropoietin (epo)- released by kidneys

c.  thrombopoietin (tpo)

Chapter 47 Disorders of the Hematopoietic Stem Cell
I.  Disorders of the hematopoietic stem cell

A.  classification

1.  myeloaplastic disorders- decrease production of a particular cell line causing a peripheral 


cytopenia

a.  cells that are produced are normal (just not enough of them)

2.  myelodysplastic disorders- ineffective production and production of abnormal cells

a.  can be both or just production fo abnormal cells

3.  myeloproliferative disorders-  increase production of a particular cell line 

B.  Myeloaplastic disorders- decrease in production w/ peripheral cytopenia

1.  AKA-  aplastic anemia or pancytopenia


2.  Causes

a.  congenital

b.  acquired (usually it is an acquired cause)

3.  congenital myeloaplastic disorders

a.  often result in aplastic anemia (all cell lines being affected)\

1.  examples

a.  Fanconi's syndrome

1.  chromosomal abnormality is present > abnormal oxidants 





causing a trigger > body reacts (renal dysfunction, skin changes, 





pancytopenia)> death (usually)

4.  acquired aplastic anemia

a.  causes

1.  drugs

2.  irradiation

3.  idiopathic

b.  Basis of the dz.

1.  cytotoxic drugs

2.  viruses (non-A, non-B, non-C viral hepatitis)

3.  idiopathic (autoimmune response)

c.  clinical/lab findings

1.  affects

a.  young adults (20-25)

b.  elderly

c.  increased incidence in eastern Asia

d.  men and women affected equally

2.  severity varies

3.  prognosis varies w/ severity

4.  lab findings

a.  decrease in reticulocyte count (marrow is not cooperating and making 




RBC)

b.  pancytopenia

1.  decrease in HgB

2.  decrease in HCT

3.  decrease in WBC

4.  decrease in platelet

c.  bone marrow biopsy

1.  hypoplastic marrow (not making any cells)

2.  mainly lymphocytic

d.  treatment

1.  supportive

a.  RBC/platelet blood transfusions

b.  frequent use of ATB for infections

2.  immunosuppressive

a.  antithymocytes

b.  cyclosporin

3.  marrow transplant

a.  survival about 60% following treatment

b.  preferred treatment for

1.  <50 yo

c.  success rate is app. 70% 

d.  HLA-identical donors (siblings) are preferred

C.  Myelodysplastic disorders
1.  Myelodysplastic syndromes (MDS)

a.  presentation

1.  slow development

2.  bone marrow failure characterized by

a.  anemia

b.  thrombocytopenia

c.  combination of both

b.  seen in 

1.  pts after chemotherapy

2.  pts after irradiation

3.  pts after combo therapy

c.  symptoms

1.  fatigue

2.  decrease exercise tolerance

3.  pallor

4.  purpura

5.  petechiae

d.  labs

1.  decrease HgB

2.  decrease HCT

3.  decrease platelet

4.  macrocytic anemia

e.  diagnosis by bone marrow examination


1.  hypercellular 

2.  immature myeloid blasts (indication of more aggressive course and progression 



to acute leukemia)

f.  Classifications of myelodysplastic syndromes

1.  refractory anemia- most common type

a.  presentation

1.  w/ ringed siderblasts

2.  w/o ringed siderblasts

b.  prognosis

1.  median survival 3-4 years

2.  refractory anemia w/ excess blasts

3.  refractory anemia in transformation

4.  chronic myelomonocytic leukemia

g.  treatment

1.  directed toward improving cytopenia

a.  transfusions

1.  RBCs

2.  platelets

b.  bone marrow transplantation

1.  only in younger pts

2.  Paroxysmal Nocturnal Hemoglobinuria

a.  basis of dz

1.  chromosomal abnormality

a.  gene (the pig-A gene) on the X chromosome of the stem cell

b.  clinical findings

1.  hemoglobinuria (from the breakdown of abnormal red cells in the 



vasculature)

2.  increased complement in serum

3.  nocturnal hemoglobinuria (complement is activated at night)

4.  paroxysmal hemoglobinuria (complement is activated by such things like 



infections and physical stress)

5.  venous thrombosis (40% of pts)

6.  diminished hematopoiesis

c.  treatment

1.  bone marrow transplantation

2.  glucocorticoids- may reduce the activation of complement

d.  prognosis

1.  highly variable

2.  mean survival is 8-12 years

3.  Myelofibrosis

a.  characterized by

1.  abnormal hematopoiesis

2.  abnormal replacement of the bone marrow by fibrous tissue

a.  effect

1.  disrupts the structure of the marrow> this disruption in 





structure permits the circulation of immature blood cells> 





hematopoiesis to organs (liver, spleen)

 


b.  affects

1.  middle age- elderly 

c.  clinical findings

1.  pt. become anemic 

2.  pt. gets splenomegaly (often symptomatic due to small infarcts)

a.  LUQ pain, shoulder pain, splenic rub

3.  pt. gets hepatomegaly

d.  prognosis

1.  mean survival 5-10 years

e.  treatment

1.  bone marrow transplantation

2.  splenectomy

D.  Myeloproliferative Disorders- excessive proliferation of one or more of the cell lines

1.  Polycythemia Rubra Vera

a.  General


1.  over proliferation of red cells precursors 

a.  results in 

1.  increase red cell mass

2.  increase hematocrit

3.  suppression of erythropoietin production

b.  affects

1.  older individuals

c.  clinical findings/ lab findings

1.  splenomegaly

2.  pruritus (itching)

3.  hematocrit is usually >53%

*****
4.  no arterial hypoxia is present
5.  elevated serum Vit B12 and B12 binding capacity

d.  complications

1.  thromboses (often arterial)

e.  treatment

1.  phlebotomy (too much thick blood = bleed the pt.)

2.  Chronic Myelogenous Leukemia (CML)

a.  basis of dz.

*****
1.  Philadelphia chromosome- translocation of the long arm of chromosome 22 to 



chromosome 9
b.  diagnosed by

1.  polymerase chain reaction (PCR)

2.  fluorescent in situ hybridization (FISH)

c.  affects

1.  adults

d.  caused by

1.  idiopathic

2.  exposure to radiation (lots of cases after atomic bomb explosion in japan)

e.  often found incidentally

1.  pt. comes in> elevated WBC> further exams> pt. has leukemia

2.  must be distinguished from a leukemoid reaction or other myeloproliferative 



disorders 


Myelofribrosis

CML


Leukemoid Reaction


WBC



>100,000

may be >100,000

rarely >100,000

RBC Morphology




occasional nucleated RBC


Leukocyte alkaline phosphatase



low <20


high

Bone marrow


"dry tap" w/ fibrosis
panhypercellular



Philadelphia chromosome

absent


present (90% of pt)
absent


f.  treatment

1.  decrease peripheral WBC count and splenomegaly

2.  hydroxyurea

3.  alpha-interferon

a.  side effects

1.  fever

2.  malaise

3.  anorexia

4.  loss of weight

5.  flu like symptoms

4.  bone marrow transplantation (only curative treatment)

g.  Phases

1.  "Chronic" phase

a.  3-5 years

b.  time when pts. usually present w/ CML

2.  "Accelerated" phase

a.  WBC and splenomegaly become hard to control

3.  "Blast Crisis" phase

a.  represent as a genuine acute leukemia 

b.  ends w/ death 3-6 months after its appearance

3.  Essential Thrombocythemia

a.  characterized by increased platelet count

b.  affects

1.  middle aged

2.  elderly

c.  clinical findings

1.  thrombosis- symptoms associated w/ thrombosis

a.  small vessels

1.  tips of fingers/toes

b.  large vessels

1.  stroke

2.  MI

3.  venous thromboembolism

d.  diagnosis

1.  increase platelet count (>600,000)

2.  must persist over at least 2 months

e.  treatment

1.  chemo drugs (hydroxyurea) to lower platelet count

4.  Acute Leukemia

a.  categories


1.  acute lymphoblastic leukemia (ALL)

2.  acute myeloblastic leukemia (AML)

b.  affects

1.  children- ALL

2.  adults- AML (80% of acute leukemias of people over 20 yo)

c.  diagnosis

1.  by evaluation of the peripheral blood smear of the bone marrow

2.  diagnosis of acute leukemia should be considered a medical emergency

d.  labs

1.  AML

a.  Auer rods may be present in the blasts

2.  ALL

a.  Agranular blasts (disorder of lymphocytes not granulocytes)

b.  ALL sometimes also has the Philadelphia gene

Example question
Leukemia where Philadelphia chromosome is present

A.  ALL

B.  CML

C.  Both
e.  classification

1. AML

a.  based on types of myelocytes seen

2.  ALL

a.  based on types of lymphocytes seen

prognosis is different between the different classifications

f.  symptoms

1.  fatigue 

2.  malaise

3.  fever of unknown origin (FUO)-in children 4-7 yo

g.  treatment AML

1.  goal- destroy the leukemic cells and produce a complete remission

2.  aggressive chemo over time (2-3years)

3.  initial chemo (termed induction) is aimed at producing complete remission

a.  aimed at destroying all leukemia cells

4.  chemo after induction (termed consolidation)to maintain the remission 

a.  give the same chemo drugs that put them in remission over a long 




period of time

5.  cytosine arabinoside (in AML)

6.  anthracycline 

h.  prognosis of AML

1.  complete remission in 75% of pts under 60 years of age 

2.  complete remission in 50% of pts over 60 years of age

I.  treatment of ALL

1.  multiple agents

a.  vincristine

b.  prednisone

c.  cyclophosphamide

d.  anthracycline







J.  Prognosis of ALL

1.  90% will have complete remission

Chapter 49 Disorders of Granulocytes and Monocytes
I.  Disorders of Granulocytes and Monocytes
A.  Neutrophil structure and function

1.  polymorphonuclear leukocytes general

a.  polymorphonuclear leukocytes make up 50-70% of circulating leukocytes

b.  motile 

c.  phagocytic 

d.  they respond to perceived tissue invasion

e.  release enzymes from cytoplasmic granules 

f.  phases of attack

1.  chemotaxis- move along concentration gradient from one area of the body 



to another

2.  phagocytosis-  engulfing the microorganism into a vacuole

3.  microbial killing-  chemical attack via granule

a.  granule can release

1.  lysozymes 

2.  hydrolases

b.  often form free radicals which are essential for killing of catalase 




positive microorganisms

2.  granulocytes

*****
a.  normally found along the vascular endothelium in the blood stream

b.  what causes these granulocytes to shift to the circulating blood

1.  epinephrine

2.  stress (increases release of epi)

3.  corticosteroids (prednisone)

c.  have a short 1/2 life (app 6 hr) after release from bone marrow

B.  Monocyte structure and function

1.  the main phagocytes (macrophages)

2.  slower chemotaxis than do neutrophils (appear later at site of inflammation)

3.  activation

a.  in response to lipopolysaccharides (often the break down of tissue)

4.  functions of mononuclear phagocytes

a.  secretion- secrete varies tissue factors

b.  ingestion- via phagocytosis

c.  interaction w/ lymphocytes- present antigen to T cells for immune response

1.  adversely

a.  lymphokines secreted by activated T cells causes accumulation and 




activation of monocytes

C.  Neutropenia

1.  decreased # of segmented neutrophils in the blood stream 

2.  normal condition

a.  normal WBC count is between 5000-10000

b.  normal bone marrow contains enough neutrophils to last the body for 7-10 days

c.  under stress the production of neutrophils in the bone marrow is increased

3.  what causes neutropenia

a.  depressed production

1.  stem cell disorder

2.  specific neutrophil suppression


a.  drugs

b.  immune suppression

b.  increased destruction

1.  too much being destroyed due to severe infection

2.  immune destruction (our immune system is recognizing our own neutrophils as 



foreign and destroying them

a.  drug related

b.  related to collagen vascular disease

c.  increased pooling with destruction

1.  splenomegaly

2.  complement activation

4.  evaluation of neutropenia

a.  search for an underlying cause

b.  examine the bone marrow

c.  testing for antibodies directed against leukocytes

d.  testing for elimination of drugs

e.  caution- if neutrophil count is less than 1000

5.  treatment

a.  rapid initiation of broad spectrum ATB for fever or infection

b.  reverse isolation to prevent introduction to antigens

c.  neutogen- neutrophil stimulating factor

D.  Neutrophil leukocytosis

1.  increase in circulating neutrophil level (>7500)

a.  left shift

2.  causes

a.  familial 

*****
b.  infection


*****
1.  Acute bacterial infections (UTI, step throat)

2.  Chronic bacterial infections 

3.  note:  Viral infections = decrease in WBC

c.  inflammation (severe inflammation)

d.  post op inflammation

e.  tumor necrosis (tissue destruction)

f.  drugs

1.  steroids

2.  cytokine injection

3.  lithium

g.  malignancy

1.  metastatic cancer 

E.  Eosinophilia

1.  elevated eosinophil count 

2.  causes

a.  parasitic infections (helminths infection)

b.  allergic reactions (allergic rhinitis)

Chapter 48 Disorders of Lymphocytes
I.  Disorders of Lymphocytes
A.  Ontology of Lymphocytes
1.  3 cell lines

a.  B cells

b.  T cells

c.  NK cells (natural killer cells)

2.  B cells

a.  ultimately differentiate into plasma cells

*****
1.  this is controlled by influence of T cells

b.  2 characteristics

1.  they all have a immunoglobulin gene that will allow them to express and secrete 



immunoglobulin when they become mature cells

2.  they all have cell surface markers that appear and can be detected by 



monoclonal antibodies

c.  these steps are replicated in the cells of the various lymphocytic neoplasms

1.  stem cells > pre B cells > B cells > plasma cells

3.  T cells 

a. functions

1.  regulatory reactions

2.  effector reactions

b.  Precursor T cells are

1.  an antigen called CD7

a.  CD7 is the effector part of the cell

2.  they migrate from the bone marrow to the thymus cortex

3.  during migration these precursor cells also acquire CD4 and CD8 surface 



markers

4.  they also begin to synthesize the T cell receptor

c.  as they proceed thru the thymus

1.  most are destroyed

a.  the cells that have self antigens on them are destroyed, so the body 




doesn't attack its own cells

b.  colonal selection allows only T cells that don't have self antigen to 




survive

d.  Cell types

1.  CD4 cells are helper cells

2.  CD8 cells have suppressor functions

4.  NK cells

a.  able to destroy cells w/o using immunoglobulins

b.  characteristics of cells

1.  usually are large cells

2.  have granules in them

c.  functions

1.  similar to neutrophil function

B.  Localization of Lymphocytes
1.  present in 

*****
a.  lymph nodes

b.  spleen

2.  Lymph nodes

a.  T cells 

1.  found throughout the lymph node

2.  CD4 and CD8 cells are in 3:1 to 4:1 ratio (we have many more T helper cells 



than we have suppressor cells

a.  pts w/ HIV have more suppressor cells than helper cells > they can't 




fight dz

b.  B cells 

1.  found in the follicles of the lymph node

3.  Spleen

a.  storage center for mainly B cells

4.  Peripheral blood

a.  lymphocytes compose 20-40% of circulating peripheral blood cells

C.  Disorders of the lymphatic system
1.  infectious disorders- always polyclonal (more than one cell variety is increased)

a.  viral dz

1.  increased in # of lymphocytes

2.  enlarged lymph nodes (locally or generally)

2.  Neoplastic disorders

a.  Chronic lymphocytic leukemia (CLL)- not a disorder of the stem cells 
1.  characterized by

a.  accumulation of small lymphocytes

2.  affects

a.  90% occur in pts over 50 yo

b.  men 2x likely to get it

c.  whites more likely to get it than black

*****
d.  most common type of leukemia

3.  diagnosis

a.  found incidentally-  when CBC reveals leukocytosis (composed 




primary of small lymphocytes)

1.  lymphocytes >15,000

2.  >40% of cells in the bone marrow being lymphocytes

b.  lymphadenopathy 

c.  splenomegaly

4.  immune disorders in CLL

a.  autoantibody production

1.  autoimmune hemolytic anemia

2.  autoimmune thrombocytopenia

b.  disorders of immunoglobulin synthesis

1.  hypogammaglobulinemia

a.  pts are more susceptible to infections

5.  etiology

*****
a.  colonal proliferation of B lymphocytes

 6.  staging of CLL


level of risk

stage

descriptions


low 


0 

lymphocytosis only in the blood or bone marrow

1 

lymphocytosis plus enlarged lymph nodes

Intermediate

2

lymphocytosis plus splenomegaly

3

lymphocytosis plus anemia (not autoimmune)

High


4  

lymphocytosis plus thrombocytopenia (not autoimmune)


7.  treatment

a.  if pt doesn't have lymphadenopathy

1.  stage 0- observe

2.  stage 1- observe

3.  stage 2- observe

b.  if pt has lymphadenopathy

1.  initial treatment

a.  chlorambucil (alkylating agent)

b.  prednisone (steroid)

c.  advanced treatment (stage 3-4)

1.  chlorambucil (alkylating agent)

2.  prednisone (steroid)

3.  fludarabine (tumor debulking)

d.  splenomegaly may be treated w/

1.  radiation therapy

2.  splenectomy

b.  Hairy cell leukemia

1.  general

a.  less common (1-2% of all leukemias)

b.  males more common than females

c.  slow progressive disorder

d.  develop pancytopenia (decrease in all cell lines) w/ splenomegaly

e.  B cells are capable of phagocytosis (normal B cells are not capable)             



2.  prognosis

a.  3-5 year median survival

e.  Lymphomas
1.  general

a.  lymphoid neoplasms arising in the lymph nodes or any other lymphoid 




tissue

b.  they are heterogenous (they are a group of disorders) based on

1.  pathologic differences

2.  clinical differences

3.  treatment differences

2.  clinical presentation

***** 
a. asymptomatic enlarged lymph node in the (most common presentation)

1.  cervical region- associated w/ infections (strep throat)

2.  axillary region- check breast area (unilateral), skin of chest, 





axillary area, or lower back


3.  inguinal region- skin infections in the lower extremities, 





genitalia, or perianal area

3.  causes of lymphadenopathy

a.  infection

1.  bacterial-  localized infection w/ regional adenopathy

2.  viral- mono, cat scratch fever

3.  retroviral- HIV

4.  parasitic- toxoplasmosis (cat litter)

5.  mycobacterial tuberculosis

6.  fungal- Actinocycosis

b.  Drug reaction

1.  serum sickness (rare)

c.  Malignancy

1.  metastatic tumors

a.  cervical adenopathy- head and neck cancer

b.  supraclavicular adenopathy- GI tumor

c.  axillary adenopathy- breast cancer

d.  inguinal adenopathy- carcinoma of the anus

2.  lymphoma

d.  miscellaneous

1.  sarcoidosis

4.  diagnosis

a.  excisional lymph node biopsy (if cause of adenopathy is not known 




after careful consideration)

f.  Non-Hodgkin's Lymphoma

1.  characterized

*****
a.  monoclonal proliferation of a malignant cell

1.  usually either T cell or a B cell

2.  causes

a.  Burkitt's lymphoma (epstein barr virus)

b.  AIDS (HIV)

c.  other causes are unknown

3.  classification is based on

a.  pathology (what cell type you have)


b.  immunophenotype (what kind of marker the cells have)

c.  clinical stage

4.  pathology

a.  depends on 

1.  the overall pattern of the lymph node (what the pattern of 





the cells look like)

a.  examples

1.  can be diffuse (neoplastic cells)

2.  can be in follicles (B-cell non hodgkins 







lymphoma)

2.  size of the cells (small or large)

a.  non hodgkins lymphoma are usually small well 






differentiated lymphocytes

b.  low grade lymphoma

1.  small cells

2.  follicular cells

c.  intermediate grade lymphoma

1.  large cells

d.  high grade lymphoma

1.  very large, diffuse cells

5.  staging of non-hodgkins lymphoma (staging of hodgkins and non hodgkins 



lymphoma are the same)


Stage 


Ann Arbor Criteria


stage 1


single lymph node region or

single extralymphatic site (ex.  GI tract, mediastinum, CNS, etc)

stage 2 


two or more lymph node regions on the same side of the diaphragm or

one single extralymphatic site w/ one lymph node region on the same side of the diaphragm

stage 3

III
lymph node regions on both sides of the diaphragm 

IIIs
lymph node regions on both sides of the diaphragm w/ spleen involvment

IIIe
lymph node regions on both sides of the diaphragm w/ single extralymphatic site

IIIes
lymph node regions on both sides of the diaphragm w/ spleen involvement and a single 


extralymphatic site

stage 4 


diffuse involvement of extralymphatic sites w/ or w/o lymph node enlargment

Graded as A or B
B


presence of constitutional symptoms (fever, night sweats, loss of 10% of body 



weight)

A


absence of constitutional symptoms (fever, night sweats, loss of 10% of body 



weight)



6.  differences between hodgkins and non hodgkins lymphoma


Hodgkins lymphoma


Non Hodgkins lymphoma


presentation






usually present in advance in stage (more 







likely to occur in extralympathic sites)

progression

follow anatomic progression

don't follow anatomic progression


7.  treatment of non hodgkins lymphoma

a.  stage 1- local irradiation

b.  stage 2- local irradiation

c.  irradiation of stage 1 and 2 are proceeded by a short course of chemo

d.  stage 3- chemotherapy

e.  stage 4- chemotherapy

f.  low grade regions 

1.  are more treatable than high grade regions

2.  are less curable than high grade regions

3.  chemotherapy

a.  chlorambucil (alkylating agent)

b.  steroids (prednisone)

g.  high grade regions

1.  are less treatable than low grade regions

2.  are more curable than low grade regions

3.  chemotherapy

a.  MOPP (4 chemo drug therapy)

1.  to take advantage of cell cycling

h.  bone marrow transplantation

1.  for pts that don't respond to chemo




g.  Hodgkin's lymphoma

1.  affects

a.  young adults (20-30 yo)

b.  elderly (>60 yo)

2.  prognosis

a.  better in younger adults

3.  presentation

a.  asymptomatic lymph node enlargement

4.  diagnosis

a.  found on chest x-ray

1.  abnormal mediastinal mass

b.  found on physical exam

5.  symptoms

a.  fever

b.  night sweats 

c.  weight loss


6.  classification of hodgkins lymphoma

*****
a.  nodular sclerosis- majority of cases

1.  have reed Sternberg cells (nuclei look like owl eyes inside the 





cell)

2.  usually present w/ asymptomatic node or mediastinal mass

3.  usually in young adults (20-30 yo)

7.  prognosis

a.  not many reed Sternberg cells = favorable prognosis

b.  too many reed Sternberg cells = unfavorable prognosis

8.  evaluation of hodgkins lymphoma

a.  complete hx and PE

b.  CBC w/ differential, platelet count, UA

c.  screen blood chemistries

d.  chest x-ray, CT scan of chest ,abdomen and pelvis

e.  bone marrow biopsy

f.  lymphangiogram, and gallium scan should be considered

g. staging laparotomy- if treatment is going to be changed by doing so

9.  treatment

a.  stage IA- radiation therapy

b.  stage IIA- radiation therapy

c.  stage IIB- chemo prior to radiation

d.  stage IIIA- chemo prior to radiation

e.  stage IIIB- chemo 

f.   stage IV- chemo

g.  relapse should be treated w/ multiple chemo therapy

h.  consider bone marrow transplantation as last measure

10.  prognosis

a.  combination chemo may be curative in large # of pts

b.  stage IA- curable

c.  stage IIA- curable

d.  stage IIIA- 80% 5 year survival

e.  stage IIIB-  >50% 5 year survival

f.  stage IV- >50% 5 year survival

D.  Plasma cell disorders
1.  B cells neoplasms that arise from a differentiated clone of immunoglobulin 



secreting cells and produce a monoclonal immunoglobulin

 


a.  monoclonal


1.  IgM (Waldenstrom's macroglobulinemia)

2.  IgA (multiple myeloma)

3.  IgG (multiple myeloma)- most important 

4.  IgD (multiple myeloma)

5.  IgE (multiple myeloma)-rare

2.  normal plasma cells

a.  responsible for secreting immunoglobulins (maintain humoral 




immunity)

b.  structure of immunoglobulins

1.  2 heavy polypeptide chains

2.  2 light polypeptide chains

3.  tests

a.  serum protein electrophoresis

1.  detects monoclonal immunoglobulins in the serum

3.  both light and heavy have constant regions



4.  Multiple Myeloma

a.  general


1.  malignant dz of plasma cells

b.  characterized 

1.  by the presence of monoclonal immunoglobulins

2.  by light chains in the serum and urine 

*****
3.  by bone destruction

c.  affects

1.  older pts >50 yo

d.  presentation

1.  bone pain

2.  anemia

3.  elevated sed rate

4.  osteoporosis

5.  hypercalcemia

6.  renal dz

e.  labs


1.  serum immunoelectrophoresis

a.  shows a monoclonal elevation of one immunoglobulin

2.  urine immunoelectrophoresis

*****
a.  Bence jones protein 

f.  diagnosis

1.  bone marrow aspiration

a.  >10- 20% plasma cells 

g.  clinical manifestations

1.  due to marrow involvment w/ plasma cells

a.  anemia

b.  hypercalcemia

c.  osteoporosis


d.  osteolytic lesions

2.  due to abnormal protein

*****
a.  hyperviscosity

b.  amyloidosis

3.  due to excretion of bence jones protein

a.  renal failure

h.  prognosis

1.  depends on 

a.  # of plasma cells in circulation

b.  damage done by these cells

1.  the higher the monoclonal immunoglobulin in circulation the 





more worse prognosis

I.  treatment

1.  supportive treatment

2.  exercise to strengthen the bone

3.  local radiation 

4.  hydrating pt well (to prevent renal dz)

5.  chemo (not curative, just slows it down)

6.  if have hypogammaglobulinemia- give IV gamma globulin 

a.  decreases the incidence of severe infection


5.  Waldenstrom's Macroglobulinemia

a.  IgM malignancy

b.  affects

1.  older adults

c.  clinical manifestations

1.  anemia


2.  splenomegaly

3.  lymphadenopathy

4.  increased IgM leading to thicker plasma

a.  nose bleeds

b.  retinal hemorrhages

c.  confusion

d.  CHF

*****
5.  blood will precipitate in the cold (cryoglobulinemia)

a.  blue fingers ,toes, earlobes, and nose

b.  foot and leg ulcers may develop

6.  peripheral neuropathy

d.  treatment

1.  systematic treatment only

a.  plasma phoresis

2.  keep in warm environment

e.  prognosis

1.  mean survival about 3 years

6.  primary amyloidosis

a.  represents tissue depositions of monoclonal light chains

1.  deposits in

a.  heart

b.  GI tract

c.  liver

d.  nervous system


e.  renal system

b.  treatment

1.  supportive

Chapter 50 Disorders of Red Cells
I.  Disorders of Red Cells
A.  Shape and structure of red cells

1.  biconcave disc-  filled w/ HgB 

2.  membrane

a.  lipid bilayer- water impermeable

b.  cytoskeleton- gives form to membrane

3.  changes in shape of RBC are infulenced by

a.  changes in HgB content

b.  volume- fluid content

4.  elastic

a.  can change shape

b.  sickle cells are shaped like sickles

B.  life cycle of RBC

1.  Rate of hematopoiesis is estimated by

a.  reticulocyte count-  Normal (0.5-1.5 %)

1.  represents 1-2 days of marrow production

2.  mature RBC circulate for 4 months (120 days)

C.  Anemia

1.  When HgB concentration in blood is less than normal

2.  Characteristics

a.  low HgB-  majority of cases

b.  low RBC

c.  low HCT

d.  combo of the above

3.  What causes anemias

a.  decrease in production of HgB (decrease in marrow production) 

1.  reticulocyte count will be decreased

b.  increase in dystruction of HgB

1.  reticulocyte count will be increased

4.  Hemolytic Anemias

a.  characteristics/ lab findings

1.  anemia in presence of increased reticulocyte count (w/o blood loss)

2.  increase in unconjugated bilirubin- from HgB breakdown

3.  decrease in serum haptoglobin (protein that binds HgB

 b.  signs of intravascular hemolysis (HgB breakdown in the vasculature)

1.  increased plasma HgB

2.  HgB in the urine

3.  presence of hemosiderin (iron breakdown product) in the serum

4.  increased in serum LDH (lactic acid dehydrogenase)

c.  causes of hemolytic anemia

1.  congenital causes

*****
a.  results in defectvive RBCs

2.  acquired causes

*****
a.  due to destruction of normally formed RBCs

d.  congenital causes
1.  General

a.  often FH of anemia is present

b.  child often jaundice at birth

c.  some cases are mild (on present themselves during an illness)

2.  congenital anemias are caused by abnormalities in the RBC (3 components)

a.  problems w/ membrane

b.  problems w/ HgB inside the RBC

c.  problems w/ the enzymes of the RBC

a.  Membrane abnormalities
1.  characterized 

a.  by shape abnormalities

2.  processes

a.  hereditary spherocytosis (HS)

1.  cells appear spherical
2.  defect is in the cytoskeleton
b.  hereditary elliptocytosis (HE)

1.  cells appear elliptical

2.  defect is in the cytoskeleton
3.  hereditary spherocytosis

a.  characteristics

1.  lipid bilayer is poorly attached to cytoskeleton

b. clinical  findings

1.  varies in severity

2.  often see elevated bilirubin

a.  elevated bilirubin in younger patient = 







severe form of dz.

b.  elevated bilirubin in older patient = mild 







form of dz.

3.  splenomegaly

4.  gall stones are usually present

c.  lab findings

1.  anemia

2.  spherocytes in peripheral smear

d.  treatment

1.  splenectomy

2.  cholecystectomy

4.  hereditary elliptocytosis

a.  characteristics


1.  cytoskelton is unstable

b.  clinical findings

1.  varies in severity

2.  splenomegaly

3.  gall stones are usually present

c.  lab findings

1.  anemia

2.  elliptocytes in peripheral smear

d.  treatment

*****
1.  splenectomy (only if there is severe 







anemia)

b.  HgB abnormalities
1.  Normal HgB

a.  2 Alpha chains + 2 Beta chains = HbA (normal adult 





HgB)

2.  HgB structural abnormalities 

a.  results from

1.  genetic mutation for the gene encoding of HgB

2.  usually a single base substitution

a.  can effect

1.  interactions w/ other HgB 








molecules

2.  the stability of the HgB 








molecules

3.  the uptake or dilevery of oxygen

4.  the ability to reduce oxidized iron 








in heme

5.  can have no effect at all

3.  alterations that effect the interactions w/ other HgB molecules


phenotypes

Genotypes
severity


Splenomegaly


Sickle cell dz

SS

marked


not present

SC dz


S, C

mild to severe

present 


1.  sickle cell anemia

a.  General

1.  substitution of valine for glutamine

a.  instead of being HgB A now its HgB S

2.  seen in 

a.  homozygous patient that has HbSS

3.  HbS

a.  causes crystallization of 








molecules

1.  HgB inside cell crystallizes

2.  affects the circulation

a.  obstructs arterioles

1.  results in 










hypoxia

2.  results in end 










organ damage

3.  increases blood viscosity

a.  causes abnormal 









perfusion


b.  Clinical findings

1.  predominately in blacks

  







2.  findings vary from age to age 

a.  kids

1.  sickle very early

2.  impairment of spleen

3.  inefficient clearance of 









Gram + bacteria 

a.  strep pneumo

b.  more prone to 










infections

4.  bone pain 

a.  from arteriole 










occulusions

3.  sickle cell crises

a.  last for 5-10 days

b.  sudden onset

c.  seen more in young adults 









1.  early 20s

4.  pts are more prone to 

a.  pneumonia

b.  acute chest syndrome

c.  vaso-occlusive dz

d.  leg ulcers

e.  aseptic necrosis of the joints 

1.  usually hip joint

5.  pts are more prone to organ damage

(due to perfusion problems)

a.  kidneys

b.  brain

c.  heart

1.  flow murmur often 









present

2.  cardiomegaly often 









present

d.  liver  


e.  eyes (icterus of scleral)


*****
6.  NO SPLENOMEGALY

c.  lab findings

1.  anemia


2.  elevated reticulocyte count

3.  sickle cell on peripheral smear

4.  elevated indirect bilirubin

a.  due to breakdown of sickle cells

d.  diagnosis

1.  based on HgB electrophoresis

a.  spike in S component is present

e.  treatment

1.  decrease viscosity

2.  keep hydrated

3.  analgestics (pain control)

 caution: pts w/ sickle cell anemia often are in crises and get pain meds for their pain.  So they become dependant on 
the narcotics.  Be careful.

4.  chest symptoms (hypoxic)


a.  treat w/ 

1. ATB 

2.  oxygen

3.  complete blood 









exchange transfusion 

        a.  severe 









             cases


5.  blood transfusions (indications)

a.  increasing anemia

1.  Hct <20%

2.  dec retic count

b.  stroke (esp in kids)


c.  rapid chest or end organ damage

1.  due to hypoxia

d.  if they were going to surgery

f.  outcome

1.  childhood mortality mainly from sepsis

2.  young adults mortality from end organ 







damage

3.  mean age at death is in 40s

2.  SC disease

a.   more benign course than pts w/ SS dz.






*****
b.  often get spelenomegaly

c.  diagnosis

1.  based on HgB electrophoresis


a.  spike in S and C components is present

d.  outcome

1.  mean age at death is in the 60s

4.  Biosynthetic Abnormalities (problem w/ the globin not the heme) aka 



thalassemia

a.  2 disorders

1.  beta thalassemias
a.  homozygote (aka thalessemia major)

1.  extreme dz

2.  treatment

a.  transfusion at early age

b.  bone marrow transplant at early age

3.  clinical/lab findings

a.  hyperchormia

b.  target cells present

c.  distorted bones


1. head

2.  face

3.  ribs

d.  spelnomegaly

e.  microcytic anemia

b.  heterozygote

1.  mild dz

2.  alpha thalassemias

a. alpha 2 dz.

1.  increase in frequency in blacks

b.  alpha 2 dz

1.  homozygote (aka thalessemia minor)

a.  have mild microcytic anemia

2.  heterozygote

a.  usually normal  

a.  alpha 1 dz.

1.  homozygote 

a.  fatal (usually die inutero)

b.  general

1.  usually cause microcytic anemia (both alpha and beta 





thalassemais)

a.  problems w/ iron (globin)

5.  Enzyme abnormalities
1.  pyruvate kinase deficiency
a.  general

1.  glycolytic pathway

a.  generally problem w/ pyruvate kinase

1.  something is causing a decrease in 







pyruvate kinase > problems w/ 







glycolysis


2.  findings

a.  variable

3.  treatment

a.  splenectomy

2.  glucose 6 phosphate dehydrogenase (G6PD) deficiency
a.  general

1.  X linked trait 

2.  often in populations exposed to malaria       


3.  men more often affected than women

4.  congenital


*****
a.  gets expressed when a dz turns on the gene

*****
b.  manifests when person is exposed to oxidative 






stress

5.  more in blacks (like sickle cell anemia)

6.  variant disorder is seen in mediterranean population

a.  more fatal

7.  drugs can cause it

e.  acquired hemolytic anemias
1.  causes

a. dysplastic causes

1. paroxysmal nocturnal hemoglobinuria (PNH)

b. immune causes (most common cause of acquired hemolytic anemia)

*****
1.  people that have immune hemolytic anemia have a positive 





direct coombs test 

a.  measures IgG antibody in the circulation

b.  body recognizes own RBC as foreign

2.  types

a.  Warm reacting antibody

b.  cold reacting antibody

c.  drug dependant immune hemolytic anemia

3.  warm reacting antibody
  






a.  autoimmune disorder

1.  body recognizes own RBC as abnormal 







and kills them

b.  IgG attacks the RbC

c.  can cause severe anemia

d.  treatment

1.  predisone-  immune suppression

2.  splenectomy- maybe indicated

e.  seen in

1.  after viral illness

2.  in malignancy

3.  w/ other connective tissue disorders

4.  Cold reacting antibody
a.  autoimmune disorder

b.  found in which there is a decrease in external 






temperature

c.  IgM is implicated

d.  clinical findings

1. acrocyanosis (cold digits)

2.  cold food intolerance (pain when eat cold 







foods)

3.  no anemia during summer time

e.  treatment

1.  avoid cold

5.  Drug dependant immune hemolytic anemia

a.  outomet (used for HTN) can cause autoimmune 






response 

c.  Truamatic causes of hemolytic anemia
1.  basis of dz

a.  due to endothelial lining damage

2.  processes

a.  macrovascular

1.  cause

a.  prostethic heart valves

2.  lab findings 

a.  schistocytes in peripheral smear

b.  microvascular

1.  types

a.  thrombotic thrombocytopenic 








purpura
(TTP)- hemolytic 








uremic syndrome(HUS)

 







b.  disseminated intravascular 








coagulation (DIC)

2.  TTP-HUS

a.  lab findings


1.  schistocytes seen

          a. in kidneys= HUS

          b. through out body= 









              TTP

b.  symptoms

1.  anemia


2.  neurologic abnormality

         a.  bizarre behavior

3.  TTP

         a.  low platelet count

4.  normal PT and PTT

*****
5.  prolonged PT and PTT 









in DIC

c.  treatment

1.   plasmapheresis

 
         a. over several weeks

2.  w/ or w/o prednisone

3.  replace prostheses

4.  treat underlying dz 









      in DIC

d.  Toxic causes of hemolysis
1.  causes

a.  internal toxins (things inside body)

1.  liver failure

a.  changes in RBC membrane

b.  target cells are seen

1.  also seen in 









thalassemias

c.  RBC destroyed by spleen

2.  renal failure

a.  decrease in erythorpoietin funx

b.  decrease phosphate levels > 








stiffening of the membrane > results 








in hemolysis

b.  external toxins

1.  microorganisms (malaria)

2.  toxic animal 

a.  snake bites

b.  spider bites

3.  toxic chemicals

a.  chloroform

5.  anemias of reduced production
a.  general

1.  reticulocyte count is decreased

b.  MCV (mean corpuscular volume)

1.  MCV is increased if

a.  cytoplasmic productive capacity is greater than the nuclear capacity

2.  MCV is decreased if 

a.  cytoplasmic productive capacity is less than the nuclear capacity

b.  example thalassemia

3.  MCV is normal if 


a.  the problem is primarily due to cellular proliferation

c.   Normal MCV

1.  disorders

a.  stem cell disorders

b.  lack of erythropoietin (due to kidney dz)

1.  give epo injections

c.  erythropoietin suppression 

1.  usually connective tissue dz

2.  can be any chronic inflammatory dz process

a.  chrons dz

b.  ulcerative collitis

c.  SLE

3.  will not respond to epo injections (due to action of 





erythropoietin not the production)

4.  diagnosed by exclusion

Example question:

Immune Chronic disease will usually present w/ ?

a.  increased MCV

b.  decreased MCV

c.  normal MCV
d.  Increased MCV
1.  general

a.  reticulocytes contain more h20 than mature RBC so there MCV is 




higher than mature RBC

b.  therefore- if there is too much reticulocytes than the MCV is going to 




be increased

2.  disorders

a.  Vit B12 deficiency

1.  causes faulty mitosis in the nucleus of the cell

a.  problem is w/ the nucleus

2.  what causes vit B12 deficiency

*****
a.  malabsorption-  most common cause of Vit B12 






deficiency

b.  decreased intrinsic factor (in stomach) which affects 






absorption (aka pernicious anemia)

c.  short gut syndromes

3.  clinical findings

a.  slow onset macrocytic anemia

1.  maybe profound

b.  neurological symptoms

1.  peripheral neuropathy

c.  macroglossia w/ smooth tongue

*****
d.  megaloblastosis- in bone marrow

4.  diagnosis

a.  serum levels of the vitamins

1.  check serum Vit B12  

b.  shilling test

1.  confirm pernicious anemia

5.  treatment

a.  give Vit B12

1.  1000 U/d for 1 wk

2.  1000 U/wk for 4 wks

3.  1000 U/month for life

b.  Folate deficiency

1.  caused by

a.  lack of folate in diet- 

1.  malnutrition

2.  pregnancy

3.  alcohol abuse

2.  clinical findings

a.  anemia- usually mild

*****
b.  megaloblastosis in bone marrow

Example question:

Which of the following have clinical findings of megaloblastosis in the bone marrow

a.  folate deficiency

b.  Vit B12 deficiency

c.  both


3.  diagnosis

a.  check serum folate levels

4.  treatment

a.  folate supplements-  1mg/d




e.  Decreased MCV
1.  general

*****
a.  most common cause of anemia

2.  basis of disorder

a.  reduced production in one of 3 components of HgB

1.  Fe

2.  globin

3.  heme

3.  Decreased Fe production
a.  we get Fe from

1.  diet

a.  meats 

b.  vegtables

b.  absorption of Fe

1.  absorbed in upper intestine 

2.  must be free from binding to be absorbed

c.  circulation of Fe

1.  Fe is attached to transferrin and enters erythropoeitic 





cell via endocytosis

2.  gets into the mitochondria and is inserted into the 





heme

3.  when the cell is destroyed it is stored in other cells in ferritin 





molecule

a.  amount of ferritin is proportional to the amount 






of Fe to be stored

d.  stages of Fe deficiency

1.  stage 1- low Fe stores and normal labs

2.  stage 2- low Fe stores w/ normal HgB

3.  stage 3- low Fe stores w/ slight decrease in HgB and normal 





MCV


4.  stage 4- low Fe stores w/ moderate- marked anemia and low 





MCV

e.  symptoms

1.  stages 1and 2

a.  no symptoms

2.  stage 3 

a.  fatigue

b.  pica

c.  dyspenia on exertion

3.  stage 4

a.  hypotension

b.  tachycardia

f.  what causes decrease Fe

*****
1.  blood loss- most common cause

a.  GI tract is the most common site

b.  frequent nose bleeds, heavy menses

2.  lack of dietary intake

a.  usually in children

3.  Fe absorption problems

g.  treatment

1. correct underlying cause-

a.  ex.  stop the bleed

example question:

what one test can tell you that the blood loss is acute or chronic?

answer:  reticulocyte count

1.  in acute blood loss reticulocyte count will be elevated

2.  in chronic blood loss reticulocyte count will be decreased
           





2.  replace the Fe

a.  oral 

1.  SE

a.  constipation

b.  cramps

2.  FeSO4- 325 mg/d

3.  correct within 4-5 wks of treatment

4.  Decreased Fe Utilization
a.  seen in

1.  inflammation (chrons dz)

2.  Cancer

b.  clinical findings

1.  increase ferritin-  ferritin is there but the Fe is not being 





utilized well

2.  rare process

5.  Anemia due to abnormal Heme synthesis

a.  basis of disorder

1.  most important step in synthesis of heme

a.  combination of glycine and succinyl CoA

b.  defects at this stage are reflected clinically

c.  inability to make heme (not a problem of Fe in 






the cell)


1.  Fe is not incorporated into the Heme

 a. termed ringed sideroblasts

2.  what causes these problems

a.  congenital defects

1.  delta aminolevulinic acid synthesis dz.

a.  X linked trait

b.  causes sideroblastic anemia

b.  Toxins that cause sideroblastic anemia

1.  alcohol

2.  isoniazed

*****
3.  lead- esp in kids

Example question:

Which of the following cause sideroblastic anemia

a.  delta aminolevulinic acid synthesis dz

b.  alcohol

c.  isoniazed

d.  lead

e.  all the above
c.  acquired sideroblastic anemia

1.  in association w/ stem cell myelodysplastic 







disorder

2.  seen in the elderly

Diagnostic algorithm for anemia fig 50-3 Know well
Chapter 51 Transfusion and Bone Marrow Transplantation
I.  Transfusion and Bone Marrow Transplantation

A.  Transfusion

NOTE:  Usually not talking about whole blood transfusions

1.  Transfusion of RBC

a.  Indications for transfusion of RBC

1.  to replace acute blood loss

2.  to correct anemia due to blood loss

*****
a.  acute blood loss- done when HgB is around 8 mg/dl 

b.  chronic blood loss- pt. is able to tolerate lower levels of oxygen

1.  replace blood by the degree of pts. symptoms

c.  symptoms of blood loss

1.  fatigue

2.  tachycardia

*****
3.  hypotension- need immediate attention

4.  increased respiratory rate

d.  influencing factors

1.  age

a.  older pt.- less toleration of blood loss

b.  younger pt- better toleration of blood loss

3.  to replace abnormal RBC (ex. in sickling disorders)

b.  compatibility testing (type and cross match)

1.  antigen matching (typing)

a.  matching the donors and receipiants antigens

b.  type of antigens (app 600 different types, 2 are important)

1.  ABO-  blood type

a.  O negative- recipiant donor

2.  Rh 

2.  antibody detection-  to make sure the recipiant does not have an atibody to 



donor blood

a.  two ways its done

1.  screen the donors serum against blood in general looking for 





a reaction

2.  if there is a reaction, cross match the donors blood w/ the 





recipiant  

c.  consequences of incompatibility

1.  major hemolytic transfusion reaction

a.  due to ABO incompatibility

b.  recipiant eats up donors blood cells immediately
1.  results in

a.  hemoglobinuria

b.  hemoglobinemia

2.  complicated by 

a.  shock


b.  DIC

3.  in presence of complication it can lead to death

2.  minor hemolytic transfusion reaction

a.  recipiant eats up donors blood cells over hours to days

b.  lab values are indicative of hemolysis

1.  increased bilirubin

2.  increased LDH

3.  positive coombs test


3.  delayed hemolytic transfusion reaction

a.  due to recipiant having very low levels of antibodies to donors blood

b.  more antibodies are made after transfusion

c.  a week later (when they have more antibodies) they start to destroy the 




donor blood cells

d.  rarely fatal 

d.  nonhemolytic complications of blood transfusions

1.  Acute allergic and febrile reaction

a.  ex.  anaphylactic shock


b.  usually due to leukocytes in the cells that are transfused

c.  treatment

1.  treat anaphylaxis

a.  benedryl

2.  treat fever

a.  tylenol

2.  Graft- versus host reaction

a.  usually immunocompromised hosts

b.  these patients should only receive

1.  irradiated blood preperations

3.  Infections

a.  Hep B, C, and others

b.  HIV

4.  Iron overload

2.  Transfusion of Platelets

a.  effective dose requires

1.  about 6 donors (pooled platelets)

b.  not done often due to short life cycle of platelets

c.  testing for compatibility of platelet

1.  very difficult (usually not done)

d.  indications for platelet transfusion

1.  platelet count <5000 to 20,000/mm^3

2.  <30,000/mm^3 if the pt. has active bleeding

3.  <50,000/mm^3 if the pt. requires surgery

e.  compatibility testing for platelet transfusion

1.  antigen matching

a.  ABO 

b.  histocompatibility (HLA compatibility)

c.  platelet specific antigen

2.  antibody matching

a.  not done routinely

f.  the usual practice in platelet transfusion

1.  usually don't cross match unless platelet transfusion become ineffective

2.  single donor platelet may be given if pooled transfusion becomes ineffective

a.  problem w/ this

1.  difficult to get enough platelets from one donor

3.  transfusion of granulocytes

a.  ineffective 

1.  granulocytes 1/2 life is about 6 hrs

2.  not done

b.  neutogen is often given to increase granulocyte

B.  Bone marrow transplantation

1.  general

a.  immune system of recipient must be suppressed

1.  so that it does not recognize the donor as foreign

2.  thus, these pts. are very succeptible to infections

a.  magnified in elderly (>50yo)

1.  therefore, elderly don't get bone marrow transplants often

2.  Donor selection

a.  must be HLA matched- most important

b.  must be HLA- DR and HLA- DQ matched

1.  If they are not matched you get lymphocyte proliferation in the recipiant

c.  best donors

1.  best- HLA identical twins

2.  second best-  other siblings

3.  third best- parents

3.  complications of allogeneic bone marrow transplantation

a.  graft rejection

1.  immune system of host may react against transplant

b.  graft-versus host dz

1.  usually transient

c.  infections

1.  due to being immune suppressed

4.  indications for bone marrow transplantation

a.  severe aplastic anemia

b.  acute leukemia (AML, ALL)

c.  chronic myelogenous leukemia (CML)

1.  pts are usually too old for bone marrow transplants (>50yo) 

d.  Lymphomas and multiple myeloma

e.  genetic dzs (sickle cells SS, severe thalassemia, some breast CA)

Chapter 52 Platelets and Primary Hemostasis

I.  Platelets and Primary Hemostasis
A.  general

1.  Normal response to vsacular injury

a.  produce a hemostatic plug (plug up the site of injury so you don't bleed out)

b.  any disorder in this process can lead to 

1.  increased bleeding-  inability to form a plug

2.  thromboembolism-  too much plug being made

2.  important background information of the patient

a.  personal history

1.  easy bruising

2.  easy bleeding

b.  family history

1.  bleeding disorders

3.  screening 

a.  CBC 

1. platelets 

2. primary hemostasis

b.  peripheral smear

1. platelets

2. primary hemostasis

c.  Bleeding time

1.  primary hemostasis

d.  Prothrombin time

1.  secondary hemostasis

2.  extrinsic pathway

e.  partial thromboplastin time

1.  secondary hemostasis

2.  intrinsic pathway

B. Primary Hemostasis-  Process whereby circulating platelets interact w/ a damaged vascular surface

1.  in primary hemostasis

a.  the platelets form the initial hemostatic plug after vascular injury

b.  steps in primary hemostasis


1.  step 1- injury to vascular surface


2.  step 2- vessel constricts


3.  step 3- injury exposes the vascular subendothelium (vascular subendothelium have 



binding sites on their membrane for platelet surface receptors)


4.  step 4- platelets bind to these binding sites and change their shape (develop pseudopods)


5.  step 5- once activated, they secrete their granules which result in further aggregation of 



platelets (form primary plug)


6.  step 6- platelets also rearange their surface phospholipids which results in generation of 



procoagulant surface (essential for several reactions of secondary hemostasis)


2.  platelets general

a.  formed from megakaryocytes in the bone marrow

b.  mature in response to lineage-specific cytokine thrombopoietin

c.  circulate thru the body for 7-10 days

d.  get removed by the spleen

e.  normal platelet count 150,000-450,000 

f.  platelet 

1.  have surface  receptors that

a.  mediate damaged endothelium

b.  activate intracellular contents

c.  secrete intracellular contents

d.  aggregate platelets at the site of injury

e.  types of receptors on platelets

1.  glycoproteins

2.  have granules in the cytoplasm (biologically active)

a.  alpha granules

1.  von Willegrand factor

2.  fibrinogen

b.  important in

1.  aggregation of platelets at the site of injury

2.  initiation of secondary hemostasis

g.  clinical manifestations of primary hemostatic disorders

1.  bleeding

a.  mucosal bleeding

1.  epistaxis

2.  bleeding from the gum

b.  cutaneous bleeding

1.  petechiae

2.  purpura

c.  prolonged bleeding after trauma or surgery

h.  labs in primary hemostasis disorders

1.  CBC

a.  low platelet count

2.  bone marrow biopsy

a.  indicated in pts w/ quantitative platelet disorder (ex.  thrombocytopenia)

3.  bleeding time

a.  initial screening for qualitative platelet defects

b.  prolonged in (>9 minutes)

1.  thrombocytopenia

2.  qualitative platelet defects


3.  von willebrand dz

C.  Quantitative Platelet Disorders

1.  Thrombocytopenia
a.  general

1.  platelet count <150,000

2.  if platelet count <50,000

a.  increased risk of bleeding after trauma or surgery

3.  if platelet count <20,000

a.  increased risk of spontaneous bleeding

b.  causes of thrombocytopenia

1.  decreased or ineffective production

2.  increased in destruction

3.  abnormal distribution

4.  intravascular dilution

c.  decreased production

1.  caused by

a.  drugs

1.  alcohol

  


2.  thiazide diuretics

3.  anticonvulsnats

b.  nutritional defects

1.  decrease Vit B12

c.  radiation treatment

d.  chemotherapy

Example question:

All of the following can cause a decrease in platelet production except

A.  chemotherapy

B.  vit B12 deficiency

C.  HCTZ

D.  Heparin (heparin causes increased in destruction not a decrease in production)

d.  increased destruction (in the peripheral destruction not the bone marrow)

1.  caused by 

a.  drugs

1.  heparin


2.  treatment

a.  stop the drug use- most often done

b.  platelet transfusion

c.  steroid therapy

3.  Alloimmune thrombocytopenia (self induced reaction to IgG)

a.  in pts. that have been previously sentisized

1.  by receiving previous transfusion

2.  example

a.  post transfusion purpura (PTP) 

1. during pregnancy

2. previous transfusion

3.  treatment

a.  plasmaphoresis

b.  Neonatal alloimmune thrombocytopenia (NAIT)

1.  in pregnancy

2.  affects

a.  1 in 2000 newborns

3.  causes

a.  alloantibodies crossing the placenta and 







destroying the fetal platelets

4.  Autoimmune Thrombocytopenia

a.  seen in

1.  malignancies

2.  HIV

3.  SLE

b.  caused by

1.  idiopathic thrombocytopenic purpura (ITP)

a.  affects 

1.  children

2.  females more than males

b.  symptoms/findings

1.  petechiae (mostly on legs)

2.  epistaxis

3.  easy bruising

4.  ecchymoses

c.  proceeds a viral infection (flu)

d.  spleen usually not enlarged

e.  labs

1.  low platelet counts

2.  bone marrow examinations

a.  increase in magakaryocytes (consistant w/ 







peripheral destruction)

1.  they are destroying platelets in 








the periphery so the bone marrow is 








trying to make more platelets > thus 








increased megakaryoctyes

f.  clinical course

1.  depends on the age of onset

a.  childhood- 

1.  usually an acute dz

2.  get better in 4-6 wks

b.  adults

1.  gradual onset

2.  dz is more chronic

3.  relapses common

g.  treatment

1.  prednisone 1 mg/kg/d

a.  considered in pt w/ platelet counts <30,000

2.  splenectomy

a.  only considered in life threatning ITP 







(platelet cont <5000)

5.  Non immune disorders resulting in thrombocytopenia


a.  Thrombotic thrombocytopenic purpura (TTP)

1.  diffuse microvascular occlusion of arterioles and capillaries

2.  causes

a.  end organ damage

1.  CNS

a.  seizures

2.  kidneys

3.  lab findings

a.  low platelets (thrombocytopenia)

b.  hemolytic anemia

1.  schistocytes 

Example question:

Schistocytes can be seen in

A.  TTP

B.  DIC

C.  both


2.  increased in LDH

3.  increased in bilirubin

4.  treatment

a.  plasmaphoresis

5.  prognosis

a.   If treated w/ plasmaphoresis

1.  20% mortality

b.   If untreated 

1.  90% mortality

b.  Hemolytic uremic syndrome

1.  variation of TTP

2.  affects

a.  young children

3.  symptoms


a.  gastroenteritis (from E coli)

b.  bloody diarrhea

e.  Platelet Sequestration (splenic sequestration)

1.  Hypersplenism

a.  characterized by

1.  splenomegaly

2.  w/ one or more cytopenias

a.  hemolytic anemia

b.  thrombocytopenia

c.  both

b.  enlarged spleen can hold up to 90% of total platelet mass

2.  Thrombocytosis

A.  general

1.  platelet count >450,000

2.  3 forms

a.  physiologic or transitory

b.  reactive or secondary

c.  primary or essential thrombocytosis

B.  Transitory or Physiologic thrombocytosis

1.  following

a.  stress

b.  exercise

2.  represents


a.  mobilization of preformed platelets from the spleen

C.  secondary or reactive thrombocytosis

1.  secondary thrombocytosis due to

a.  increased in production in response to

1.  hemorrhage

2.  hemolysis

3.  infections (TB)

4.  Fe deficiency

5.  infalmmatory dzs (esp in children)

6.  malignancy

7.  following splenectomy (platelets may get upto 1,000,000)

D.  Primary (essential) thrombocytosis

1.  stem cell myeloproliferative disorder

2.  characterized by 

a.  increased platelet count

b.  splenomegaly

c.  increased risk of bleeding 

*****
d.  increased risk of thromboembolism

1.  many platelets = too much clotting

D.    Qualitative Platelet Disorder (not a problem w/ # of platelets but problem w/ how well they work)

1.  results in a prolonged bleeding time in the presence of normal platelet count

2.  disorders of Platelet function

a.  Inherited disorders of platelet function

1.  rare

b.  acquired disorders of platelet function

1.  causes

a.  drugs 

1.  ASA

2.  NSAIDS

b.  Uremia

1.  cause problem w/ function

2.  treatment

a.  DDAVP- stimulates release of von willebrand factor

3.  Vascular Purpuras
a.  Hereditary hemorrhagic telangiectasia (osler-weber-redu dz)

1.  Autosomal dominant trait

2.  clinical manifestations

a.  GI Bleeding

b.  mucosal telangiectasias

4.  Plasma protein disorders affecting primary hemostasis

a.  Inherited disorders

1.  Von willebrand dz

a.  von willebrand factor

1.  adhesive glycoprotein found in 

a. plasma

b. platelet

c. endothelial cells

d. basement membrane of blood vessels

2.  in the circulation

a.  binds and stabilizes coagulation factor 8

b.  does not bind to platelets in the circulation

c.  important in secondary hemostasis 

d.  important in primary hemostasis

1.  after vascular injury > it binds to exposed 






subendothelial collagen 

b.  von willebrand dz can result from

1.  qualitative (problem w/ the factors itself)

2.  quantitative (not enough factors)
 

a.  normal- vWD 1% in the general population

c.  subtypes

1.  type 1- most common (least severe)

a.  quantitative decrease

b.  autosomal dominant trait 

2.  type 2 (more severe)

a.  qualitative decrease

b.  autosomal recessive trait or autosomal dominant trait

3.  type 3 (most severe)

a.  complete absence of vWF

b.  autosomal recessive trait

c.  most severe

d.  clinical manifestations (variable in pts.)

1.  platelet abnormalities

a.  epistaxis

b.  easy bruising

c.  mucosal bleeding

2.  coagulation abnormalities

a.  GI bleeding

b.  menorrhagia (heavy menses)

e.  diagnosis

1.  often have prolonged bleeding time

2.  decreased platelet count (in type 2 dz)

3.  PTT will be increased in sever cases

4.  PT is normal

5.  for diagnosis

a.  check factor 8 level

b.  check  vWF antigen

f.  treatment

1.  type 1- DDAVP

2.  type 2- cryoprecipitate

3.  type 3- cryoprecipitate

b.  acquired disorders

1.  treatment (depends on severity)

a.  DDAVP

b.  cryoprecipitate


Chapter 53 Blood Coagulation and Its Disorders

I.  Blood Coagulation and Its Disorders
A.  Secondary Hemostasis and Clot Stabilization

1.  general (study figure 53-1 pg. 412)
a.  primary hemostasis takes place- by formation of initial plug by platelets

b.  secondary hemostasis turns this loose plug into a stable clot held tightly together by cross 


linked fibrin strands

2.  extrinsic pathway (results initiation of secondary hemostasis)

a.  initiated by the tissue factor

1.  after a vascular injury, the subendothelium is exposed, this blood is exposed to 



tissue factor which initiates the extrinsic pathway

b.  steps


step 1

vascular injury

step 2 

tissue factor being secreted

step 3

exposed tissue factor binds to factor 7a

step 4

factor 7a activates factor 9 and factor 10

step 5

factor 9 gets activated into factor 9a and factor 10 gets activated into factor 10a (in presence of Ca+)

1.  down regulated by 

a.  tissue pathway factor inhibitor (TPFI)

3.  intrinsic pathway (results in amplification of secondary hemostasis)

a.  steps


step 6

factor 10a activates prothrombin into thrombin

step 7

thrombin feedback activates factor 11, factor 5, and factor 8

step 8

factor 11a activates factor 9 into factor 9a

step9

factor 9a interacts w/ factor 8a (in presence of Ca+) to form intrinsic factor X-ase complex

step10

factor 10a interacts w/ factor 5a  (in presence of Ca+) to turn on prothrombin (to start the intrinsic 

pathway again, so that the secondary hemostasis get amplified)


*****
b.  No factor 7 in the intrinsic pathway  

4.  thrombin

a.  function

1.  activates

a.  factor 5

b.  factor 8

c.  factor 11 (he said 9 in class, but book says 11)

d.  factor 13

e.  activates platelets  

f.   activates protein C

2.  induces the release of platelet activating substances

a.  examples

1.  thromboxane

2.  Ca+ ions



3.  adenosine diphosphate (ADP)

4.  vWF

5.  site of synthesis for most coagulation proteins 

*****
a.  liver- site of synthesis for most coagulation proteins

1.  require vit K for their activity

a.  factor 2

b.  factor 7

c.  factor 9

d.  factor 10

e.  factor anticoagulant proteins C and S 



2.  don't require vit K for their activity

a.  factor 5

b.  factor 11


c.  factor 12

d.  fibrinogen

e.  antithrombin 3

3.  which factors are not affected by liver disease

a.  factor 8

b.  vWF

1.  in fact levels of factor 8 and vWF may actually increase in 





liver dz. 





6.  Clinical manifestations of a pt. w/ a disorder of secondary hemostasis

a.  joint hemorrhage

b.  muscle hemorrhage

c.  easy brusing

d.  bleeding following trauma or surgery

7.  lab studies in secondary hemostasis

a.  PT (extrinsic pathway)

b.  aPTT (intrinsic pathway)

c.  thrombin clot time (TCT)- affected by levels of fibrinogen

d.  Bleeding time- affected by vWF 

e.  check specific factor levels

B.  Inherited disorders of secondary hemostasis

1.  Hemophilia A

a.  general

1.  X linked hemorrhagic disorder

2.  1 in 5000 males

*****
3.  results from factor 8 deficiency

b.  clinical manifestations- directly related to circulating levels of factor 8 in the pt.

1.  No factor 8 = death 

2.  <1% of the normal level of factor 8= severe

a.  symptoms

1.  recurrent bleeding episodes

2.  spontaneous bleeding in the joints

3.  bleeding in the muscles

4.  hematuria

5.  intercranial bleeding

6.  nose bleeds

3. >5% of the normal level of factor 8= mild

a.  symptoms

1.  might have bleeding following trauma or surgery

4.  most pts fall between mild and severe

c.  lab findings

1.  elevated aPTT (since its factor 8 related (intrinsic factor))

2.  normal PT

3.  normal bleeding time

d.  treatment

1.  elevated factor 8 to hemostatic levels

2.  DDAVP in pts. w/ mild hemophilia

3.  pooled factor 8 that is treated to inactivate HIV and Hep

4.  avoid ASA and NSAIDS- don't want to thin the blood

5.  avoid IM injections

2.  Hemophilia B


a.  general

1.  X linked hemorrhagic disorder

2.  1 in 30,000 births (less common than hemophilia A)

*****
3.  results from factor 9 deficiency

b.  clinical manifestations


1.  identical to hemophilia A

c.  diagnosis

1.  to distinguish from hemophilia A check specific factor levels

a.  if not enough factor 8- than its hemophilia A

b.  if not enough factor 9- than its hemophilia B  

d.  lab findings

1.  prolonged aPTT (factor 9 is involved in the intrinsic pathway)

2.  normal PT


3.  normal bleeding time

d.  treatment

1.  pooled factor 9  

C.  Other clotting factor deficiencies
1.  Factor 7 deficiency

a.  general 

1.  rare

b.  lab findings

1.  prolonged PT (factor 7 is involved in the extrinsic pathway)

2.  Factor 10 deficiency

a.  general

1.  rare

b.  lab findings

1.  prolonged PT (factor 10 is involved in both intrinsic and extrinsic pathways)

2.  prolonged aPTT 
  

summary of lab findings:

Deficiency of 

PT

aPTT

Bleeding time



Factor 7


prolonged
normal

normal


Factor 8 (hemophilia A)
normal

prolonged
normal


Factor 9 (hemophilia B)
normal

prolonged
normal


Factor 10

prolonged 
prolonged
normal

D.  Acquired disorders of secondary hemostasis

1.  Vit K deficiency

a.  source of vit K

1.  greeen/ leafy  vegtables

a.  broken down in the gut

b.  what causes vit K deficiency

1.  Newborn (secondary to lack of vitamin K synthesis)

a.  no intestinal bacteria to synthesize vit K > vit K deficiency

b.  they now give newborns vit K injections

2.  malabsorption syndromes

a.  adult celiac dz

b.  regional enteritis

3.  prolonged parenteral feeding

a.  esp in combo w/ ATB therapy

b.  results in sterile bowl

1.  sterile bowl > no intestinal bacteria to synthesize vit K > vit 





K deficiency

4.  ingestion of oral anticoagulants

a.  factors 2

b.  factors 7

c.  factors 9

d.  factors 10

c.  lab findings

*****
1.  prolonged PT (hallmark of vit K deficiency)

 


a.  due to short 1/2 life of factor 7

2.  prolonged aPTT 

a.  w/ prolonged vit K deficiency

b.  due to factors 2, 9, 10 

d.  clinical manifestations

1.  bleeding

e.  treatment

1.  replace vit K (oral, sub Q, IV)

a.  Aquampthyton

2.  fresh frozen plasma (in emergency situation)

2.  Liver Dz.

a.  liver dz can result in

1.  abnormalities in blood clotting

a.  decreased synthesis of coagulation factors

b.  makes DIC worse due to 

1.  reduced levels of regulatory proteins

2.  failure to clear activated clotting factors

c.  thrombocytopenia due to

1.  sequestration in a enlarged spleen 

a.  liver failure > portal HTN > splenomegaly > 






sequestration in the spleen > thrombocytopenia

d.  platelet dysfunction due to

1.  abnormal protein enzymes

e.  increased fibrinolysis due to

1.  increased release of TPA (tissue plasminogen 





activator)

b.  lab findings

1.  prolonged PT 

2.  prolonged aPTT

3.  increased fibrin degradation products

4.  decrease in all factors, procoagulant and anticoagulant, synthesized in the liver

*****
a.  except factor 8 

3.  Disseminated Intravascular Coagulation (DIC)-  bleeding out

a.  general

1.  occurs when the normal hemostatic regulation breaksdown or becomes 



overwhelmed

a.  ex

1.  procoagulant response is activated intravasculary > 





generation of thrombin in a diffuse fashion > deposits of thrombi 





in the microvasculature > tissue ischemia > organ damage

b.  also affects fibrinogen breakdown

c.  summary

1.  forms clots thru out body 

2.  also breaks down secondary plugs so the pt. bleeds out

3.  double whammy

b.  causes of DIC (many)

1.  Acute settings

a.  infections

1.  sepsis

b.  obstetric complications

1.  placenta abruptio

2.  amniotic fluid embolism

c.  snake bites

d.  trauma

2.  chronic settings

a.  malignancy


c.  lab  findings

1.  Prolonged PT

2.  Prolonged aPTT

3.  decreased platelet count

4.  increased # of fibrin split products

5.  hemolytic anemia

6.  schistocytes seen in peripheral smear

d.  treatment

1.  treat underlying dz

2.  replace clotting factors

3.  heparin- controversial

  
E.  Natural anticoagulants and the Fibrinolytic pathway
1.  mechanisms of action

a.  exist to downregulate essentially every step of the procoagulant response and maintain 


it only at the site of vascular injury.

1.  Its there to make sure that you are only trying to clot the part of the vasculature 



that is injured

b.  TFPI neutralizes

1. factor 7

c.  antithrombin III- neutralizes factors

1.  factors 2a

2.  factors 9a

3.  factors 10a 

4.  factors 11a

5.  factors 12a

d.  Protein C neutralizes


1.  factors 5a

2.  factors 8a

e.  To remove clot from the vasculature

1.  plasminogen is activated by plasmin (TPA, streptokinase, urokinase)> plasmin 



degrades the fibrin clot







2.  abnormalities of anticoagulation

a.  can lead to thromboembolism 

1.  clots are not being broken down > clot up the vessel > thromboembolism

b.  causes

1.  inherited hypercoagulable states

a.  antithrombin III deficiency

b.  Protein C deficiency

2.  acquired hypercoagulable states

a.  antiphospholipid antibodies

b.  malignancy

c.  Primary hypercoagulable states

1.  antithrombin III deficiency (inherited)

a.  general

1.  autosomal dominant trait

2.  increased risk of DVT

3.  often recurrent

4.  often seen in young adults

5.  affects 1 in 2000-5000 individuals

b.  treatment

1.  anticoagulants (heparin, warfarin)

c.  diagnosis

1.  check ATIII- will be increased

1.  Protein C deficiency-  most common inherited disorder that results in 




hypercoagulable state.

a.  general 

1.  heterogenous disorder

2.  autosomal dominant trait

3.  can also be protein C resistance

4.  increased risk of DVT



           

b.  symptoms


1.  generally asymptomatic

c.  diagnosis


1.  check protein C- will be decreased 

d.  treatment

1.  anticoagulants (heparin, warfarin)

d.  Secondary Hypercoagulable states

1.  antiphospholipid antibodies-  SLE

a.  general

1.  increased coagulation in both arterial and venous

b.  diagnosis

1.  pt. w/ isolated elevated aPTT 

2.  malignancy

a.  general

1.  10% of people w/ DVT that have no other risk factors have 





an underlying malignancy

e.  Therapy of thromboembolic dz.


Agent


Mechanism of action


Useful laboratory tests
antidote

Antiplatelet agents
ASA


inhibits platelet cyclo oxygenase

increased bleeding time

Ticlopidine



Dipyridamole

inhibits cyclic AMP phosphodiesterase

usually given w/ ASA

Anticoagulants
Heparin


speed up ATIII inhibition of thrombin
prolonged aPTT

protamine sulfate

and thrombin generation

works on factor 7

used for acute situations, works quick

LMWH (lovanox)
speed up ATIII inhibition of factor 10a



protamine sulfate

(partially reverse)

Warfarin

blocks regeneration of vit K from its epoxide
prolonged PT
             Vit K

takes 24-36 hrs to effect the pt.



             fresh frozen plasma

Keep in therapeutic range (check INR)

in pt. w/ DVT keep INR 2.0-3.0

in pt. w/ pulmonary embolus keep INR 2.5-3.5

stop heparin when INR is in the range

Thrombolytic agents (most effective in acute MI)
Side effects:  risks of stroke (1 in 100 pt)

Streptokinase

activation of plasminogen to plasmin
TCT, fibrinogen

Cryoprecipitate

TPA


activation of plasminogen to plasmin
TCT, fibrinogen

Cryoprecipitate


ONCOLOGIC


DISEASE

Chapeter 54 General Considerations in Oncology

I.  General Considerations in Oncology
A.  General

1.  Cardiovascular dz. is the first most common cause of death in the USA

*****
2.  Cancer is the second most common cause of death in the USA

3.  Leading sites of Cancer

a.  women

1.  most common-  Breast 

2.  second most common- lung

3.  third most common- Colon/rectum (dam near killed em)

b.  men

1.  most common- prostate

2.  second most common- lung

3.  third most common- Colon/rectum

4.  Leading Cancers that kill 

a.  women

*****
1.  most common- lung

a.  men

*****
1.  most common- lung

B.  Etiology

1.  Oncogenes

a.  tumor promoting segments of DNA 

b.  are activated or potentiated by a perturbation of the proto-oncogenes

c.  oncogenes are supressed by suppressor genes

1.  act to control normal cell proliferation

2.  Enviornmental Carcinogens

*****
a.  Most abundant enviornmental carcinogen is tobacco

b.  occupational exposure to chemicals

1.  asbestos- mesothelioma

c.  medications

1.  alkylating agents (used to treat lymphoma)- induce AML (acute myelogenous leukemia)

2.  immunesuppression medications- induce lymphomas

d.  radiation 

1.  more cancers in people exposed to radiation (ex.  atomic bomb survivors)

3.  genetic susceptibility

a.  certain genes create a risk for developing CA

C.  Screening for early Ca detection

1.  take into account cost/benefit ratio before you screen for all these cancers


Test

Age 


Frequency


1.   Sigmoidoscopy
over 50


every year until you get 2 negative, then every 3-5 years

2.  Hemoccult 

over 50 


every year

3.  DRE


over 40


every year

4.  Pap smear

over 18 and sexually active every year

5.  breast self exam
over 20


every month (in the shower w/ soap)

6.  mammogram

35-39


to get a baseline

40-49


every 1-2 years

over 50


every year

7.  Health counseling
all ages


every visit


2.  Tumor markers


Tumor Markers


Positive in Some


False Positive in

1.  CEA (Carcionembryonic Antigen)
GI Ca, Breast Ca


Smokers

2.  AFP (Alpha Fetoprotein)

Liver Ca

3.  HCG
(Human Chorionic Gonadotropin)
Germ Cell Ca

4.  PSA (Prostate Specific Antigen)

Prostate Ca

5.  CA 125 



Ovarian Ca

6.  Beta 2 Microglobulin


Multiple Myeloma

NOTE:  none of these markers are specific enough to be used for screening


D.  Systemic Effects Of Ca

1.  symptoms in Ca are caused by physical presence of tumor

a.  example

1.  headache- caused by brain mets

2.  backache- caused by spine mets

2.  Anorexia and Cachexia (waisting away)

3.  Hematologic Manifestation


Manifestations

Associated tumor


1.  anemia


in 50% of all advanced Ca pts.

2.  thrombocytopenia

3.  leukemoid reaction

4.  hypercoagulability

4. Endocrine manifestation
Hormone

Manifestations


Associated tumor

1.  ACTH


cushing syndrome

oat cell lung Ca

2.  ADH



Hyponatremia


small cell lung Ca

3.  HCG







germ cell Ca


5.  Skin manifestation

a.  most common site of metastatic cancer

6.  Renal manifestation
a.  see hypercalcemia in renal dysfunction due to Ca

Chapter 55 Principles of Cancer Therapy
I.  Principles of Cancer Therapy

A.  Forming a Treatment Plan

1.  Thorougly evaluate the biopsy material

a.  note 

1.  cell type

2.  stage cancer

a.  PNT

1.  P-  Primary tumor

2.  N- Lymph nodes

3.  T- Metastases

3.  Curability

a.  take into account curability when forming a treatment plan

b.  be honest w/ patients

4.  Quality of life

a.  take into account quality of life when forming a treatment plan

1.  if you perform chemo they are going to be very sick but might live a month longer

B.  Principles of Onlcologic surgery

1. Treatment of choice

a.  Resection w/ attainment of tumor free margins

2.  resection of isolated mets might be curative

C.  Principles of Radiation therapy

1.  Ionization

a.  ejecting electrons from target molecules

2.  they penetrate great depths before reaching full intensity 

a.  therefore spare toxicity to the skin

3.  Fractionation

a.  radiation is generally administered in fractions

1.  1.8-2.5 Gy/ day, 5 days a wk

4.  Clinical considerations

a.  Goal of radiation therapy

1.  deliver a tumoricidal dose while sparing normal tissues

b.  tumoricidal dose

1.  depends on 

a.  sensitivity of the Ca

b.  volume of the Ca

c.  tissue tolerannce to radiation

c.  radiation therapy is frequently administered in an "adjuvant" setting w/ surgery

D.  Principles of Chemotherapy

*****
1.  Leukemias and Lymphomas are pretty responsive to chemo

*****
2.  Testicular Ca and Hodgkin's lymphoma can be cured w/ chemo

3.  Mechanisms of action

a.  act on dividing cells (since Ca cells divide faster, they are more affected by chemo)

b.  chemo agents interfere w/ cell division

4.  toxicities of chemo


Effect



Chemo Drug

1.  Alopecia



Doxorubicin

2.  Stomatitis (liver effects)

Methotrexate

3.  Renal Failure



Cisplatin


5.  resistance to chemotherapy

a.  major cause of treatment failure is drug resistance

6.  combo chemo

a.  to cure advanced malignancies

E.  Hormonal Therapy

1.  Breast Cancer

a.  HRT

b.  Tamoxifen

c.  Evista

2.  lymphomas/ leukemias

a.  glucocorticoids

Practice Quiz For Test 2
-In children Blood cells are formed predominantly in which of the following? D
A.  Sternum

B.  Ribs

C.  Flat bones of the head and Pelvis

D.  Shaft of the long bones

E.  End of the long bones

-Which of the following are precursor cells for platelets? A
A.  Megakaryocytes

B.  Rubriblasts



reticulocytes
C.  Myeloblast



granulocytes
D.  Progranulocytes

- Differentiation of cells is controlled by?  B

A.  Stem cells

B.  cytokines

C.  erythropoietin

D.  thrombopoietin

-Which of the following is a example of an congenital myeloaplastic disorder?  C

A.  HIV

B.  Hep A

C.  fanconi's syndrome

D.  non A hep

-Which of the following are examples of myelodysplastic anemia?  C

-Which of the following do you see increased complement in the serum? A

-Which of the following do you see splenomegaly?  B

-Which of the following do you see diminished hematopoiesis? A

-Which of the following do you see abnormal hematopoiesis? B
-Which of the following do you see a dry tap on the bone marrow biopsy?  B
-Which of the following do you see elevated WBC (>100,000)?  B
A.  Paroxysmal Nocturnal Hemoglobinuria

B.  Myelofibrosis

C.  Both

d.  neither

-No arterial hypoxia is present in polycythemia rubra vera?A
A.  true

B.  false

-Philadelphia choromosome can be present in which of the following? E

-Which of the following is usually seen in kids? A
-Auer rods are present in which of the following? A
-Agranular blasts are present in which of the following? B

-Which of the following is not a disorder of the stem cell?  D
-Which of the following is most common type of leukemia?  D
A.  ALL

B.  AML

C.  CML

D.  CLL

E.  Both A and C

F.  None of the above

-Which of the following have phagocytic activity? C

-Which of the following has quicker chemotaxis? A

A.  Neutrophils

B.  Monocytes

C.  All of the above

D.  none of the above

- What is the treatment for severe neutropenia? C
A.  Bone marrow transplant

B.  neutogen

C.  reverse isolation of pt.

D.  All of the above

E.  B and C only

-Allergic reactions would make the eosinophils increase on a CBC? A
A.  true

B.  False

-T cells are stored in which of the following? C
A.  Spleen


mainly B cells
B.  vasculature




C.  thymus


T cells
D.  liver



E.  lymph nodes


lymphocytes
-Give the appropriate stage for the following non hodgkins lymphoma

lymph nodes regions on both sides of the diaphragm w/ spleen involvement and extralymphatic site,  w/ presence of constitutional symptoms (fever, night sweats, weight loss).  C
A.  IIA

B.  IIIB

C.  IIIesB

D.  IIIesA

E.  IVB

-which of the following does not follow anatomic progression? B

-which of the following usually presents w/ asymptomatic lymph node enlargement? A

-which of the following usually have mediastinal mass on chest x-ray?  A

-fever, night sweats, and weight loss can be present in which of the following?  C
-reed sternberg cells are often seen in which of the following?  B
A.  Non hodgkins lymphoma

B.  hodgkins lymphoma

C.  Both

D.  neither

-which of the following is malignant disorder of plasma cells? C

-which of the following is IgM malignancy?  B

-which of the following is IgG malignancy? A

-Bence jones proteins are seen in which of the following?  A
A.  multiple myeloma

B.  Waldenstrom's macroglobulinemia

C.  both

D.  neither

-Which of the following are lab findings in hemolytic anemia? D

A.  Increased serum LDH

B.  Increased serum HgB

C.  hemoglobinuria

D.  all of the above

-which of the following is due to defect in the RBC cytoskeleton?  C
-gall stones are a common finding in which of the following disorders?  C
A.  hereditary spherocytosis

B.  hereditary elliptocytosis

C.  both

D.  neither

-splenomegaly is usually NOT present in which of the following disorders?  A

-spike in the S component is present in the which of the following disorders?  C

A.  Sickle cell SS dz

B.  SC dz.

C.  both

D.  neither

-In which of the following are blacks more affected?  E

A.  Sickle cell SS dz

B. SC dz.

C.  G6PD deficiency

D.  thalassemias

E.  All of the above

-what is the most common cause of acquired hemolytic anemia?  B
A.  dysplastic anemia

B.  immune causes

C.  traumatic causes

D.  toxic causes

- In which of the following are Schistocytes seen? E 

- Which one of the following do you expect to find a prolonged PT and aPTT? C (all the others have normal PT and aPTT)
A.  TTP

B.  HUS

C.  DIC

D.  Prosthetic valve problems

E.  All of the Above 

F.  None of the Above

- Target Cells are seen in which of the following?  C 

A.  Liver Failure

B.  Thalassemias

C.  All of the above

D.  none of the above

- Which of the following dzs. would you expect to have decreased MCV (microcytic anemia)?  D
A.  Chronic immune dz

B.  Vit B12 Deficiency

C.  Folate Deficiency

D.  Thalassemia

- Which of the following have findings of megaloblastosis in the bone marrow? C
A.  Folate deficiency

B.  Vit B12 deficiency

C.  All of the above

D.  None of the above

- What is the most common cause of Fe loss in adults? D (lack of dietary intake is usually in children)
A.  lack of dietary intake

B.  pregnancy

C.  alcohol abuse

D.  Blood loss  

E.  malabsorption

- What one test can tell you if blood loss is acute or chronic? C
A.  UA

B.  Chem 7

C.  reticulocyte count

D.  PT

E.  aPTT

- Which of the following cause sideroblastic anemia? E
A.  Delta aminolevulinic acid synthesis Dz.

B.  alcohol

C.  isoniazed

D.  lead

E.  all of the above

- In acute blood loss when do you give the pt. RBC transfusion? E
A.  go by the degree of pts. symptoms

B.  when pts HgB gets around 8 mg/dl

C.  if the pt is mildly anemic

D.  If the pt. is hypotensive

E.  Both B and D

- In selecting a donor for bone marrow transplant which one of the following would be the best donors? D
A.  siblings

B.  parents

C.  O negative bone marrow

D.  HLA identical twins

- In which of the following would bone marrow transplants be indicated?  E
A.  acute leukemia (ALL, AML)

B.  Lymphomas and Multiple myelomas

C.  severe aplastic anemia

D.  genetic dzs. (sickle cell SS, thalassemia, breast CA)

E.  all of the above

F.  none of the above  

- Which of the following gives us an indication on the function of the extrinsic pathway? D
A.  CBC

B.  peripheral smear

C.  bleeding time

D.  PT

E.  aPTT

- the bleeding time is prolonged in which of the following?  D
A.  thrombocytopenia

B.  qualitative platelet defects

C.  von Willebrand dz.

D.  All of the above

E.  none of the above

- All of the following can cause a decrease in platelet production except? B (heparin causes an increase in destruction)
A.  Chemo/Radiation therapy

B.  Heparin

C.  Vit B12 deficiency

D.  thiazide diuretics

E.  all of the above cause a decrease in platelet production

-  Which of the following is caused by problems w/ factor 8? C
-  bleeding time is prolonged in which of the following? A
-  aPTT will be prolonged in which of the following?  D
A.  von willebrand dz

B.  hemophilia A

C.  hemophilia B

D.  Both A and B

E.  All of the Above

- which of the following subtypes is most severe form of  von willebrand dz.?  C
A.  type 1

B.  type 2

C.  type 3

D.  type 4

-which of the following is involved in secondary hemostasis? C
- which of the following results in amplification of secondary hemostasis? A
- which of the following results in the initiation of secondary hemostasis? B
A.  Intrinsic Pathway

B.  Extrinsic Pathway

C.  both

D.  neither

- which factor is not involved in the intrinsic pathway? A
A.  factor 7

B.  factor 8

C.  factor 5

D.  factor 9

- which of the following is the major site for the synthesis of most coagulation proteins? C
A.  Spleen

B.  thymus

C.  liver

D.  bone marrow

E.  kidneys

- which of the following is not affected by liver Dz?  B
A.  factor 7

B.  factor 8

C.  factor 9

D.  factor 10

E.  factor 2

-which of the following results from factor 9 deficiency?  B
A.  Hemophilia A

B.  Hemophilia B

C.  von Willebrand dz.

-what lab finding is the hallmark for vit K deficiency? C
A.  prolonged bleeding time

B.  TCT

C.  Prolonged PT

D.  None of the above

-TPFI neutralizes which factor? C
A.  factor 2  

ATIII
B.  factor 5

Pro C
C.  factor 7

TPFI
D.  factor 8

Pro C
E.  factor 9

ATIII

-Which of the following would be used in acute situations?  A

-Which of the following block regeneration of vit K?  B
-Which of the following work on factors 2,9,10? C
-Which of the following would have a prolonged PT? B

-Which of the following would have a prolonged aPTT? A

-Which of the following work by activating plasminogen to plasmin?  D (TPA, Streptokinase)

A.  Heparin

B.  Warfarin

C.  Both

D.  neither

-What risk do you take when putting a pt. on TPA or streptokinase? B
A.  MI

B.  Stroke

C.  Kidney failure

D.  Hepatotoxic

- What is the most common cause of death in the US? C
A.  accidents

B.  Cancer

C.  cardiovascular dz.

D.  stress

- What is the most abundant enviornmental carcinogen? A
A.  Tobacco

B.  Asbestos

C.  coal

D.  Mold

