Will Weston - Diagnostic Tests


	TEST
	DESCRIPTION
	 LEVEL
	 LEVEL
	FACTORS ( RESULTS
	N AMOUNTS

	HAEMATOLOGY

	· FBC- 6 Components

1. Haemoglobin





Hb
2. Haematocrit





Hct
3. RBC (Erythrocyte) Indices:

4. RBC count





RBC
a. Mean Corpulscular Volume



MCV

b. Mean Copulscular Haemoglobin


MCH
c. Mean Copulscular Haemoglobin Concentration

MCHC
d. RBC Distribution Width



RDW
5. WBC






WBC

6. Differencial WBC Count
	· Aids detection of anaemias

· Determines blood loss

· Hydration status

· Evaluation of blood cell status prior to surgery

· Underlined values determine type of anaemia

	HAEMOGLOBIN
	· Protein in RBCs.

· Composed of iron which is O2 carrier
	· Anaemias (<10.5g/dL)

· Haemorrhage (Hb may remain N for hours or days though)

· Liver cirrhosis
· Leukaemias

· Hodgkins disease

· Sarcoidosis

· Excess IV fluids

· Cancer: Small intestine, Large intestine, Rectum, Liver, Bone

· Thalassaemia major

· Pregnancy

· Kidney diseases

· Drugs: Abs, Aspirin, Sulphonamides, Trimethadone, Vit A (large doses)

Check Haematocrit if Hb is Low
	· Dehydration

· Haemoconcentration

· Polycythaemia
· High altitude

· COPD

· CHF

· Severe burns

· Drugs: Gentamycin, Methyldopa
	· Drugs

· Taking blood from hand or arm receiveing IV fluids may dilute blood sample

· Leaving on torniqutet for >1 min = haemostasis giving falsely high Hb level

· Low fluid intake increases Hb levels due to hemoconcentration

· High fluid intake decreases Hb levels due to hemodilution.
	· Male: 13.5-17g/dL

· Female: 12-15g/dL

	HAEMATOCRIT
	· Vol in mm of packed RBCs found in 100mL (1dL) blood

· 36% = 36mL in 100mL blood = 36 vol/dL

· purpose is to measure conc of RBCs in blood.
	· Acute blood loss

· Anaemias
· Leukaemias

· Hodgkins disease

· Lymphosarcoma

· Malignancy of organs

· Multiple myeloma

· Liver Cirrhosis
· Protein malnutrition

· Vit Deficiencies- thiamine, vit C

· Fistula of stomach or duodenum

· Peptic ulcer

· Chronic renal failure

· Pregnancy

· SLE

· RA

· Drugs: Abs, Radioactive agents
	· Dehydradion

· Hypovolaemia
· Severe Diarrhoea

· Polycythaemia vera

· Erthrocytosis

· Diabetic acisosis

· Pulmonary Emphysema (late)

· TIA

· Eclamsia

· Surgery

· Burns
	· Will be lowered if collected near IV line

· If taken immediately after haemorrhage, could still be N

· Age- newborns have higher haemocrits due to haemoconcentration
	· Male: 40-54%

· Female: 36-46%

· Panic Value: <15%, >60%

	RED BLOOD CELL COUNT
	· 
	· Haemorrhage

· Anaemias

· Chronic infections

· Leukaemias

· Multiple myeloma

· Excessive IV fluid

· Chronic renal failure

· Pregnancy

· Over hydration
	· Polycythaemia Vera

· Hemoconcentration/ dehydration

· High altiltude

· Cor Pulmonale

· CV Disease
	· 
	· 

	MCV
	· MEAN CORPUSCULAR VOLUME

· Indicates size of RBC

· Microlytic- small

· Normolytic- N

· Macrolytic- large

· Calculated if RBC count and Haematocrit are known

· MCV= (Hct x 10) / (RBC count)
	· “Microcyte”

· Iron deficient anaemia

· Haemoglobinopathies- Thalassaemia, Sickle cell anaemia, Haemoglobin C

· Malignancy

· RA

· Lead poisoning

· Radiation
	· “Macrocytosis”

· Pernicious or folic acid anaemia

· Hypothyroidism

· Chronic Liver Disease

· Drugs: Anticonvulsants, Antimetabolics
	· 
	· 

	MCH
	· MEAN CORPUSCLULAR HAEMOGLOBIN

· Indicates weight of Hb in RBC regardless of size

· MCH= (Hct x 10) / (RBC count)
	· Hypochromic anaemias

· Microcytic anaemias
	· Macrocytic anaemias
	· 
	· 

	MCHC
	· MEAN CORPUSCLULAR HAEMOGLOBIN CONCENTRATION

· Inicates Hb conc per unit vol of RBCs

· MCHC= (MCH x 100) / (MCV)

· Or

· MCHC= (Hb x 100) / (Hct)
	· Hypochromic anaemia

· Iron deficiency anaemias
	· 
	· 
	· 

	RDW
	· RBC DISTRIBUTION WIDTH

· is the size (width) differences of RBCs

· Measurement of width of size distribution curve on a histogram.

· Useful in predicting anaemias early, before MCV changes, signs and symptoms.
	· 
	· Iron deficiency, Folic acid deficiency, Vit B12 deficiency anaemias
	· 
	· 

	WBC
	· WHITE BLOOD CELLS, TOTAL TO RIGHT DIFFERENTIAL BELOW

· Part of FBC

· Composed of 5 types of WBCs (leukocytes)
	· “Leukopenia”

· All below plus…

· Drugs: Abs,  Acetaminophen, Sulfonamides, Propylthiouracil, Barbituates, Cancer Chemo agents, Diazepam, Diuretics, Chlordiazepoxide, Oral hypoglymic agents, Indomethacin, Methyldopa, Rifampin, phenothiazine,
	· “Leukocytosis”

· All below plus…

· Drugs: Aspirin, Heparin, Digitalis, Adrenalin, Lithium, Histamine, Abs, Gold compounds, Procainamide, Trimterene, Allopurinol, Potassium iodide, Hydantoin derivatives, Sulphonamides
	· Drugs

· The time the sample was taken. Count is lower in morning, higher in afternoon.

· Age of pt. Children have a high count, esp in 1st 5 yrs.
	· N Adult= 4500-10000mcL

	NEUTROPHILS
	· Most numerous circulating WBC

· Respond more rapidly to inflammatory and tissue injury sites than others

· During ACUTE infection, are the 1st line of defence

· Segments are mature

· Bands are immature, that multiply quickly in infection.
	· Viral diseases

· Leukaemias- lymphocytic and monocytic

· Aggranulocytosis

· Aplastic and iron deficient anaemias

· Drugs: Abs, Immunosuppressive agents
	· Acute and Systemic infections

· Inflammatory disease: RA, Gout, Pneumonia

· Tissue damage: Acute MI, Burns, Crushed injury, Surgery

· Hodgekin’s disease

· Myelocytic leukaemia

· Haemolytic disease of newborns

· Acute cholecystitis

· Acute appendicitis

· Acute pancreatiits

· Drugs: Adrenalin, Digitalis, Heparin, Sulphonamides, Lithium, Cortisone, ACTH, 
	· Steroids can  eosiinophil and lymphocyte values

· Drugs: see each type
	· 

	EOSINOPHILS
	·  in allergic and parasitic infection

·  with  in steroids, either by inj/po or from adrenal glands during stress
	· Stress: burns shock

· Adrenocortical hyperfunciton

· Drugs: Cortisone, ACTH
	· Allergies

· Parasitic disease

· Caner- Bone, Ovary, Testes, Brain

· Phlebitis

· Thrombophlebitis

· Asthma

· Emphysema

· Renal disease- Renal F, Nephrotic syndrome
	· 
	· 

	· BASOPHILS
	·  during healing process

·  with steroid increase
	· Stress

· Hypersensitivity reaction

· Pregnancy

· Hyperthyroidism
	· Inflammatory process

· Leukaemia

· Healing stage of infection or inflammation

· Acquired haemolytic anaemia
	· 
	· 

	MONOCYTES
	· Second line of defense against bacterial infection and foreign substances

· Stronger than neutrophils and can ingest larger debris

· Respond late during acute infection and inflammatory process
	· Lymphocytic leukaemia

· Aplastic anaemia
	· Viral diseases- Infectious mononucleosis, Mumps, Herpes zoster

· Parasitic diseases- Rocky mountain spotted fever, Toxoplasmosis, Brucellosis

· Monoytic leukaemia

· Cancer- Oesophagus, Stomach, Colon, Liver, Bone, Prostate, Uterus, Brain, Bladder

· Anaemias: Sickle cell, Haemolytic

· Collagen diseases- SLE, RA

· Ulcerative colitis
	· 
	· 

	LYMPHOCYTES
	· lymphocytes (lymphocytosis) occurs in chronic and viral infection

· Huge is caused by chronicn lymphocytic leukaemia.

· Play major role in immune response as B and T cells.

· Like Eosinophils, in no to steroids.
	· Cancer

· Leukaemia

· Adrenocorticoid hyperfunction

· Agranulocytois

· Aplasatic anaemia

· MS

· Renal F

· Nephritic syndrome

· SLE
	· Lymphocytic leukaemia

· Viral infections- Infectious mononucleosis, Hepatitis, Mumps, Rubella, Viral pneumonia, pertussois

· Hodgekins disease

· Multiple myeloma

· Adrenocorticoid hypofunction
	· 
	· 

	PLATELET (THROMBOCYTE) COUNT
	· Thrombocytes are the basic elements in blood promoting coagulation. Much small than erythrocytes.

· Clump and stick to surfaces when coagulation needed.

· Must monitor count in C chemotherapy
	· “Thrombocytopenia” (low platelet count) is associated with:

· Aplastic, iron deficiency, pernicious, folic acid deficiency and sickle cell anaemias

· Cancer: Bone, GI, Brain

· Idiopathic thrombocytopenic purpura

· Leukaemias

· SLE

· Disseminated intravascular coagulopathy

· Kidney diseases

· Eclampsia

· Acute RhF

· Drugs: Abs, Sulphonamides, Aspirin, Quinidine, Quinine, Acetazolamide, Amidopyrine, Thiazide diuretics, eprobamate, henylbutzone, Tolbutamide, Vaccine inj, Chemotherapy agents
	· Thrombocytosis (elevated platelet count) is associated with:

· polycythaemia vera

· Trauma- Surgery, Fractures

· After splenectomy

· Acute blood loss- peaks at 7-10 days

· Metastatic carcinoma

· Pulmonary embolism

· High altitude

· TB

· Reticulocytosis

· Severe exercise

· Drugs: Adrenalin
	· Drugs

·  by- Chemotherapy, X Rays therapy
	·  of < 50% ot N incurs bleeding.

· If severe  (< 50000 mcL) haemorrhaging may occur.

	PLATELET AG & AD
	· PLATELET AGGREGATION AND PLATELET ADHESION (BLOOD)

· Platelet aggregation measures ability of platelets to adhere to one another.

· Both platelet aggregation and adhesion aid in Dx hereditary disease and aquired platelet disease eg von Willebrand’s disease.
	·  in aggregation time will cause  bleeding tendencies.
	· 
	· 
	· 

	RETICULOCYTE COUNT


	· Reticulocytes are immature, non nucleated RBCs that are formed in bone marrow
	·  count might present in pernicious, folic acid, and aplastic anaemias.

· Persistently low count may suggest bone marrow hypofunction or aplastic anaemia.
	· Elevated count could present in haemolytic and sickle cell anaemias and could be due to haemorrhage, haemolysis, or Tx or Fe deficiency.
	· 
	· 
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