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1-2 Table: Normal Volumes for the cellular elements in human blood

Cells/mm’ (Average)

Approximate Normal

Percentage of total

Range with cells

Total WBC 8000 4000-11000
Granulocytes 5400 3000-6000 50-70
Neutrophils
Esinophils 275 150-350 1-4
Basophils 35 0-100 0-4
Lymphocytes 2750 1500-4000 20-40
Monocytes 540 300-600 2-8
Erythrocytes 4.8x10° Q

5.4x10° &
Platelets 300000 200000-500000
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Storage (Available) tissue iron (300mg-1000mg)
Ferritin 0.5gm
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Essential (Non available) iron (0.15gm)
Myologlubin 0.14
Enzymes of cellular respiration 0.1
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Individual according to age Absorbed in iron requirement | Daily food iron requirement
mg/day mg/day
Normal man and non | 0.5-1.0 5-10
menstruation women
Menstruating women 0.7-2 7-20
Pregnant women 2-4.8 20-48
Adolescents 1-2 10-20
Children 0.4-1 4-10
Infant 0.5-1.5 1.5mg/kg
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1: Female in the reproductive period of life
1. Menstruation
2. Pregnancy
3. Lactation
4. Defecation test
5. Pathological blood loss
III: Adult male and post menopausal women
L. Pathological blood loss
a. GI Chronic blood loss
1. peptic ulcer
il. Hook worm

1ii. Hemorrhoid

1v. GI tract carcinoma
V. Hiatus hernia
vi.  Esophageal varices

b. Other bleeding source
1. Blood dyscrasia
1. Systemic disease
2. Defective diet
III. Infant
1. Deminished iron store at birth

2. defective diet
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Type of Anemia Serum Fe T.I.LB.C B.M.Fe Storage
Iron deficiency Anemia J 1 Absent
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eSS Sidroblastic anemia 3

1. Primary (Idiopathic, Refractory Sidroblastic anemia)

a. Acquired

b.Hereditary (Sex lined sidroblastic anemia)

2. Secondary (Reversible sidroblastic anemia)

a. Toxins, drugs, INH,Cyclocerin etc.

b. Other disease (Lymphoma, myeloma, Hodgkin disease, Prostate
carcinoma, rheumatoid arthritis etc)

3. Pyridoxine responsive anemia
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Type of Anemia Condition Probable Pathogenesis
Non Megaloblastic Anemia Acute  post  hemorrhagic | Presence in blood of man by
anemia immature erythrocytes

Hemolytic Anemia

presence in blood of many

Aplastic Anemia immature erythrocytes
Hypo thyroidism unknown

Megaloblastic =~ Macrocytic | Liver disease Unknown

anemia Unknown

Vit B12 Deficiency Pernicious anemia Deficiency of gastric intrinsic

Folate deficiency

Gastrectomy
Intestinal disease
(Sprue steatorrhea etc)
Malabsorption
Surgical and mechanical
disorders (resection of small
intestine, intestinal stricuturs,

Diverticuli, anastomoses nad

blind loops fish type worm

anemia.
Nutritional macrocytic
anemia
Pregnancy, Thyrotoxicosis,
Nutritional macrocytic
anemia
Intestinal ~ disease (Sprue,

Steatorrhea, Celiac disease)

Megaloblastic  anemia  of

factor
Removal of resource of
intrinsic factor,

Hereditary defect

Intestinal malabsoption
competition for Vit B12
Nutritional  deficiency of
animal or bacterial productes.
Deranged metabolism?
Nutritional  deficiency of
vegetables and liver.
Intestinal malabsoption.
Increased requirement and
nutritional deficiency
intestinal malabosption
competition for folic acid.
Megaloblastic ~ antagonism

metabolic antagonism, low
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Hereditary deficiency

pregnancy

Megaloblastic  anemia  of
infancy some cases of scurvy
Surgical and Mechanical
disorders ( Resection of
small intestine, intestinal
strictures diverticuli,

anastomoses, and  blind
loops)

Amethopterin or 6 MP
therapy anticonvulsant drugs
hemolytic anemias and other

condition with marrow hyper

plastsai

"Achrestic" Anemia and
refractory megaloblastic
anemia

Miscellaneous (Liver
disease)

Orotic aciduria

stores increased demand, low

stores

Uncertain, Nutritional
deficiency and deranged
metabolism? Impaired
utilization? Enzyme
deficiency.
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1: The Number and name of the replaced residue is followed by its
replacement.

Abbreviations for Amino acid residues:

Ala, Alanyl, Agr. Arginyl, Asn, asparagimyl, Asp, aspartyl, Gln, glutaminyl,
Glu, Glutanyl, Gly, glycyl, His, Histedyl, leu, leucy, lys, lysyl, valyl, Phe,
Phenylalanyl, tyr, tyrosyl, Met, methionyl.

2: some cases of methemoglobinemia have heen accopaind by mild
erthropoiesis

3.Also, methemoglubenemia with decreased oxygen binding capacity.

4. After incubation with brilliant cresyl blue

5. also high oxygen affinity

6. MCHC low because beta chains lack heme normochromic appearance on
stained smear indicates normal concentration of protein component of
hemoglobin inthered cells.

7.Probabaly the same HB C gerogetown

8: after 50C or 48hr at 37 C

9: Also deficient inheme groups

10: 12% methemoglubin also present

11: precipitated at 60 C

12: in 4% metabisulfite, rather than 2% as with Hb S.

13. There are two types of abnormal hemoglobin molecules present in these
conditions, single molecules do not contain two different kinds of beta
(Oralpha) chains.

14. intraerythrocytic hemoglobin crystals have been seen.

Characteristic of some hemoglobinopathies
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Clinical course Predominant cell line

Cell Maturity Granulocyte Lymphocyte Other
Acute Myeloblastic Lymphoblastic Monocytic
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undifferentiated forms (AUL) Eosinophilic
predominate  usually Basophilic

proteracted course

Chronic Myelocytic Lymphoctic (CLL) Monocytic

( Well differentiated | (CML) Eosinophilic basophilic
forms predominate,

forms predominate

usually proteracted

course
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Type % Age
Chronic lymphocytic 29% Predominates before age 45
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Monocytic
Myelomonocytic 6%
Histiomonocytic 20% Usually occur age 20-15
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6 mercapto purine ( 6 MP) 50mg/sqM/day
Methotraxate (MMT) 20mg/sqM/week
Cyclophosphamide 200 mg/sqM/week
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Combination -
Vincristin + Prednisone | 1,4mg/sqM/WK IVb 85%
50mg/sqM/day Po
Daunorubicine 1mg/sqM/WK IVb 95% 30%
Vincristin 1,5mg/sqM/WK IVb
Prednisone 100mg/sqM/Day POb
Vincristin 1,4mg/sqM/WK 1Vb 30 (old)
Methotrexate 8mg/sqM/twice weekly | 70 (young)
PO (Divided into 4
Prednisone doses 16 h)
350mg/sqM/Day PO
1-10 then 70mg/sqM
Po
11-20 days then repeat
POMP 100mg/sqM/Day  1-5 | 95% 30%
Prednison Po
Vincristine 1.4mg/sqM/Day v
Methotraxate only
6 mercaptopurin 7.5 mg/sqM/Day 1V 1-
5
500 mg /SqM/day 1-5
v
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Cystosine 3mg/kg 12h IV - 40%
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Thioguanine 2.5mg/Kg 12 h Po
COAP 50 mg/sqM q 8h IV 1-4 | 60% 40%
Cyclophasphamide days
Vincristin 2mg IV (first day only)
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Arabinoside days
Prednisone 60mg/sqM/day Po 1-4
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2. Aspergilosis Amphotericin B
3 Histoplasma capsulatum Amphotericin B
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Primitive disease Primary secreening test
Platelet Platelet | Clot Retraction
time count APTT PT

1.Vascular disorder + N N N

2. Platelets disorder

A. Thrombocytopenia A N

B. Chromocytosis N or N or N

C. Thrombocytosis 1 N A N

D. Thrombopaty

3.Coagulation disorder

A. Intrinsic pathway Deficiency of factor | N N N

XILXIT, VIII)

B. Extrinsic pathway (deficiency of factor | N N N N
VII)

C. Common pathway (Deficiency of factor | N N N

X, V.ILI)

4. Von willebrand's disease 1 N N Nor
* N- normal Decreased Increased

A- Abnormal  * inconsistent
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Vascular defect

Platelet defect

Coagulation defect

Sex Both sex More common females | More in female
Family Hx Negative Generally negative Usually positive
Type of bleeding superficial superficial Deep
Sign/symptoms Purpura, petechiae, | Purpura, bruising, | Heme arthrosis
echymosis echymosis, melena, | Hematoma
hematureia
Site of bleeding Skin and epithelium | Skin, mucous | Muscles, joint
membrane, cerebral
bleeding nose, uterus
Onset of bleeding Usually persists form | Usually persists from | Initial bleeding cause
the time of injury the time of injury in the normal time
but later prolong
bleeding present
Ceasation of | Cease C pressure Cease C pressure Usually not cease C
bleeding pressure
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Bleeding Disorder Cause By vascular abnormalities
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Quantitative platelet Disorder
1: Thrombocytopenia

A. Increased destruction

1. Due to immunologic process

a. Auto antiobodies ( e.g ITP)

b. Islo antibodies

c. Other immunological process
2. Due to non immunologic

a. Disseminated intravascular coagulation.

b. Microangiopathic disorder
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. Decreased production.
Marrow displacement

Ionizing radiation or myelosuppressive drugs

N =W

vitamin B12 or folic acid deficiency
4. inherited lack of thrombopoeitin
II: Thrombocytosis
A. Myeloproliferetive disorder
B. Neoplasm
C. Connective tissue disorder
Qualitative platelet disorder
I: Thrombosthenia
A. Impaired platelet function in coagulation.
B. Impaired platelet function in clot retraction.
II: Thrombocytopathy
A. Congenital
B. Acquired

Quantitative Platelet disorder

(Thrombocytopenia) Lecw ol g 9 5

K and 5050l Se SUSd B0 3 (s INE e n3s lisds Spo
i

Increased Platelet Destruction -\

Deficient platelet production - Y
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Increased platelet destruction -\

Idiopathic thrombocytopenia
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Secondary Thrombocytopenia
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Prometazine, Phenobarbital, Dolantin, Gunindin, 4J $:o JL?c = L;’:LS’I 95 -\
Y sl Barbital, Acetozolamide, chlorothiazid, aspirin, Digitoxin, Quinine
U9 _s=> sl Infectious mono nucleosis 7o, & Varecilla:Infection - Y
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1. invasion of marrow activity with subsequent or destruction of the normal
marrow elements by:

a. Malignant cell: Carcinoma,sarcoma, Leukemia, Lymphoma

b. Granoloma: Carcoid, tuberculosis

c. Lipoidosis, Gaucher disease, Reticuloendotheliosis

2. Direct suppression of marrow elements by

a. Physical agents, Proentgen rays. Radioactive isotopes.
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B. Chemical agents

1. Universal susceptibility: urethane, alkylating agent (nitrogen mustard,
busulfan, chlorambocil, TEM) Benzol, Antimetabolites (Amethopterin,
aminopterin, 6 MP)

2.Individual susceptibiligy

a. Drugs: any form the group of analgesic, antipyretics, antibiotics,
chemotherapy, antihistamins, hormones

b. Food

c. insecticides DDT

d. other: any new agent to which the patient has been exposed must be
suspected.

3. Peripheral destruction of platelets by:

a. Excessive demands from abnormal coagulation

1. widespread intravascular clothing

2. burn

b. hypersplenism: enlarge of spleen from any cause

c. Hypothermia and heat strock

d. hemangioendothelioms

e. Blood transfusion

1- incompatible: immunological incompatibility of platelet as well as red
cell, trapping and stasis, intravascular coagulation.

2- Compatible after large numbers of transfusion : perhaps the result of
immunologically incompatible platelets.

f. Viremia and bacteremia

g. collagen disorders
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1. Myeloproliferetive disorders

a. Polycythemia rubra vera

b. Myeloid metaplasia

¢. Chronic myeloid leukemia
2. Neoplasia
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3. Connective tissue disorder

a. periarteritis nodosa

b. Rheumatoid arthritis
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4. Inflammatory disease
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Committee
Factor I
Factor II
Factor I1I

Factor IV
Factor V

Factor VI

Factor VII

Factor VIII

Factor IX

Factor X
Factor XI
Factor XII
Factor XIII
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Fibrinogen

Prothrombin

thromboplastin (tissue) (Extrinsic prothrombin
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No longer used

Serum prothrombin conversion accelerator (SPCA)
proconverson stable factor co thromboplastin,
prothrombin accelerator, autoprothrombin 1.
antihemophilic globulin (AHG) anti hemophilic
factor (AHF) thromboplastinogen A. Platelet Co
Factor I, Anti hemophilic factor A.

Plasma thromoplastin component (PTC) Christ mas
factor B, Beta thromoplastin

Stuart prower factor stuart factor

Plasma thromboplastin antecedent (PTA)
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A. Classification of disorder of blood coagulation.
L inherited disorder
A. sex- linked recessive traits.
1. Factor VIII deficiency ( Classical hemo Philia)
2. Factor IX deficiency ( Christmas disease)
B. Autosomal recessive traits.
1. Facto XI deficiency (PTA deficiency)
. Prothrombin deficiency
. Factor V deficiency (Parahemophilia)
. Factor VII deficiency
. Factor X efficiency

. Fibrinogen deficiency ( hereditary a Fibrinogenemia)

~N N L B~ W

. Factor XII deficiency ( Hageman trait)

8. Factor XIII deficiency
C. Autosomal dominant trait

1. Von willebrand's disease (Pseudo hemophilia, Vascular

hemophilia)

2. Congenital dysfibrinogenemia
II. Acquired disorder
A. Deficiencies of Vitamin K Dependant coagulation factors

1. Liver disease

2. Drugs (Coumarins, indanedion's, salicylates, brod spectrum
antibiotics.
Hemorrhagic disease of the newborn

Bilary tract abstraction

nokw

Malabsorption syndrome (Sprue, celiac disease)
6. Dietary deficiency

B.Accelerated destruction of coagulation factors.

G
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7.
a.
b.

The defibrination syndrome
Disseminated intravascular coagulation

Abnormal fibrinolysis

C. Abnormal inhibitors of specific coagulation factors

1.

Liver disease

2. polycythemia
3.
4

. the dysproteinemias (Multiple myeloma, hyperglobulinemia,

myelofibrosis\

ulinemia, macroglobulinemia).

Acquired Coagulation Disorder
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1-19 Picture: Causes of deficiencies of the vitamin K Dependent coagulation
factor the pathway which vit K normaly transported is illustrated by dashed

lines.
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Hereditary coagulation disorder

The Hemophilias
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1. Hemophillia A (True hemophilia) Classic hemophilia
2. Hemophilia B (Factor IX deficiency hemophilia)
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I. Tissue injury

1. Obstetrical

2. Surgical

3.Neuplastic

a. Carcinoma

b. Leukemia

c. Association with chemotherapy
II. Endothelial injury

1. Gram negative septicemia (Endotoxemia)
2. Gram Postive septicemia

3. Viremia

4. Prolong hypotension

III: Platelet or cell injury
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l.immunologic

2. Hemolysis

I'V. Reticuloendothelial system injury

1. Liver injury
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of collagend that isolate
nodules of fibrosis and
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Frequentmediastinal
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Mixed cellulrity Mixed cellularity. 37%
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1-21 Table: MOPP Combination

Drugs Dosage

Nustin hydrochloride 6mg/m” iv daily on day's

Vincristine (oneovin) 1.4mg/m’ iv daily on days

Procarbasine (Natolan) 100mg/m’ orally on days

Prednisolone (giving only with 1% and 4™ | 40mg/m” orally daily ondays

course) 1-14 inclusive

1-22 Table: MVPP Combination

Drugs Dosage

Mustin hydrochlorids 6mg/m” iv daily on day's 1& 8
Vinblastine (Velbe) 6mg/m” iv daily on day's 1& 8
Procarbazine 100mg/m” orally daily on days

1-14 inclusive

Prednisolone 40mg/m” orally daily on days
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