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INSTRUCTIONS

1. Write up all your practicals under the following headings:

(i) Topic (title)

(ii) Brief introduction and objectives for the practical

(iii) Outline essentials of the methodology and calculations

(iv) Tabulate the results

(v) Discuss the implications of the results and point out the sources of error

2. Your practical write-ups will be presented for assessment and marking during your clerkship period.

3. This practical manual must be kept for use during the practicals and clerkship period.

4. Sample questions are examples of papers you will be exposed to at the university examinations.

BLOOD COUNTS

The routine blood count is the commonest laboratory investigation done in the evaluation of a patient.

The haemoglobin concentration, red cell, white cell and platelets are the components of blood counts.

There are both manual and automated methods to perform these counts.  However, standard operating procedure must be followed and adhered to.  Also to maintain a level of acceptable standards aspects of quality assurance must always run in tardem with the procedures.

Collection of blood

Venous blood is preferred for most haematological examinations, peripheral sample can however serve some purposes if a free flow of blood is obtained.

Venous blood

A method for collection of blood which obviates, stasis, congestion, destruction of cells and enable free flow is most acceptable.

Venous sites:
Antecubital vein or any easily accessible peripheral vein can have blood withdrawn from it.

Anticoagulants

Ethylene diamine tetra-acetic acid (E.D.T.A)

The sodium and potassium salts of EDTA are good anticoagulants are the choices for routine haematological blood counts.  EDTA acts by its chelating effect on calcium in the blood.  To achieve this a concentration of 1.2 mg/4 µmol of salt per ml of blood is used.  The recommended concentration of the dipotassium salt is 1.5 ± 0.25 mg/ml of blood.

Excess of EDTA affects all the cellular elements of blood resulting in shrinkage and degenerative changes of red blood cells and white cells, decreased PCV (Packed cell volume), platelets swell and disintegrate.

Dilithium salt of EDTA is equally effective as an anticoagulant. 

HAEMOGLOBINOMETRY

One of the most useful investigation in clinical medicine is haemoglobin (Hb).  The haemoglobin content of whole blood is measured and expressed weight volume per cent i.e. Hb, in gm. Pr 100 ml of blood.

e.g.
Adult male of weight 70 kgm


Blood volume – 5000 ml


Total Hb concentration of 15 gm/100ml.

Theory:
The methods devised are based on the physical and chemical properties of Hb as pigment.  The arbitrary standards and scales of the various methods are not inter-convertible.  Hence the necessity for international standardization use of one method constantly.

1.
Colorimetric Methods:
Direct vision, filter photometry or spectophometry

a)
Tallqvst scale:
Visual comparison of drop of blood with various lithographic colours.

b) Acid haematin – direct vision.

Hb + N/10 HCT ______________  Acid haematin as used in Sahli’s method that has brown glass standard:

Haden-Hauser

c)
Oxyhemoglobin:  Hb ____________ Hb O2
i) Distilled water – diluted blood


Amonia diluted blood – more stable Hb O2


Solutions made up are matched against a blank in a filter photometer

ii)    Undiluted, haemolysed blood is matched against a standardized

greed wedge by direct vision as in Spencer method.

d)
Cyan-Methaemoglobin


Hb Potassium

Methaemoglobin 
Potassium
Cyan-met


Ferricyahide




Cyanide
Hb

e.g.
Blood and Dradkin’s diluent ========= test solution 

The solution is matched against a standard on a photoelectric colorimeter.  The optical density read off is proportional to the pigment concentrations.

2.
Other methods: 
More time consuming and expensive

a)
Gasometric:
The blood capacity for oxygen depends on the content of Hb i.e. 1.34 ml O2 combined with 1 Gm. Hb. (used originally by Haldane, the Van Slyke).

b)
Chemical methods:
Estimation of iron content which is 0.35% of Hb. by method of Wong.

a) Tallyqvst Lithographs

b) Sahli’s haemoglobinometer

c) Spencer’s instrument 

d) Cyan-methaemoglobin phagometer

NOTE:
CuSo4  - SG. 1.053 = 12.5

A) HAEMOGLOBIN ESTIMATION

(Using Spencer Haemoglobinometer)

Principles:
 The instrument compares the absorption of light by oxy-haemoglobin in a layer of haemolysed blood of carefully defined depth, with the absorption of a standard glass wedge.

Method:
Take blood using microhaematocrit capillary tube.  Load the closed chamber by capillary attraction till completely full and haemolyse it for not less than 30 seconds with a haemolysis applicator.  Alternatively, the chamber can be loaded directly from a finger prick or from container by introducing a drop of blood in the partially opened chamber (slide the chamber forward from the cover slip, but retain it within the metal clip).  Haemolyse directly in the chamber with the applicator.  Slide the chamber back under the cover slip.

Insert the chamber into the instrument.  Hold the instrument in left hand, depress the switch in the base with the left thumb and slide the scale on the right hand side until the two halves of the field are of the same colour.

The average of 3 or 4 quick readings gives a more accurate result than one prolonged observation.

B) PACKED CELL VOLUME

Fill the microhaematocrit capillary tube with blood and seal the base with Hawksley Cristaseal.  Place the capillary in the micro-centrifuge with the sealed end of the touching the outer wall of the microcentrifuge.  Note the position number of the tube.  Screw on the safety cover, and close the top lid.

Set the timer to number 5 – the machine switches on and off automatically.  After 5 minutes remove the capillary tube and place in the Hawksley reader.

READING

The tube is placed in the reader so that the base of the RBCs is aligned with the zero mark.  Move the capillary holder horizontally till the top of the plasma is in line with the 100 mark.  Adjust the movable pointer until it passes through the top of the RBCs.  Read off the scale on the right hand side and record it as a percentage.

C) M.C.H.C. (Mean Corpuscular Haemoglobin Concentration)

This refers to the percentage of haemoglobin in 100 mls of red blood cells giving the concentration of haemoglobin in the red cells.

Calculation:
MCHC

=
​Hb (in gms/100 mls) x 100







    P C V



The answer is expressed as a percentage.



MCH
=
          Hb  x 10 

             = Pg





 Red cell count (in millions as units) 

 

MCV
=
          PCV    x 10 

             = FI





Red cell count (in millions as units) 

TOTAL WHITE CELL COUNT

Method

A 1:20 dilution of blood is made by adding 0.02 ml. of blood to 0.38 ml. of diluting fluid in a 75 x 10 mm. glass or plastic tube provided with a bung.  After tightly corking the tube, the suspension should be mixed by tilting and rotating by hand for at least 2 minutes.  The counting chamber is loaded by means of stout glass capillary tube provided.

The red cells are lysed by diluting fluid but the leucocytes remain intact.  The preparation should be viewed with 4 mm objective and x 6 eyepiece or at the 16 mm objective and x 10 eyepiece.  At least 100 cells should be counted in 4 corner large squares 1 mm2  (0.1 ul in volume) each.  Therefore the cells are counted in an area 4 mm2.

Calculation

If N cells are counted in 0.4 ul, then the leucocyte count per ul = N x 10 x 20 (dilution)  (N=Average of cells counted in 0.4 ul)  = N x 200

Dilution fluid:
2% (20 ml/l) acetic acid coloured pale violet with gentian violet.

BLOOD FILMS

Good films may be made as follows, using chemically cleaned slides, wiped free of dust immediately before use: -

A small drop of blood is placed in the centre line of a slide about 1-2 cm. from one end.  The spreading slide is placed at an angle of about 45o to the slide and then moved back to make contact with the drop.  The drop should spread out quickly along the line of the contact of the spreader with slide.  The moment this occurs, the film should be spread by a rapid, smooth, forward movement of the spreader.

It is essential that the slide used as a spreader should have an absolutely smooth edge and should be narrower in breadth than the slide on which film is made so that the edges of film may be examined.  Of the edge is rough, films with ragged tails containing many leucocytes result.

The ideal thickness is such that there is some overlap of red cells throughout much of the films length with separation and distortion towards the tail of the film.  The leucocytes should be easily recognizable throughout the film.

Fig. 1
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Red cell morphology is best studied in the portion of film marked IDEAL THICKNESS where the red cells are just overlapping.

STAINING TECHNIQUE

Any Romanowsky stain may be used for this procedure.

May Grunwald-Geimsa (MGG) Leishman Geimsa Wright

The Leishman Method:

i) Make a thin film and dry in air.

ii) Flood the slide with one volume of Leishman’s stain and leave for 1 to 2 minutes.

iii) Add two volumes of buffered distilled water pH 6.8.

iv) Mix well and leave to stain for 7 – 10 minutes.

v) Wash off the stain in running tap taking care that the scum which forms on the surface of the stain is not deposited on the film.

vi) Flood the slide with the buffer water and leave to differentiate for 2-4 minutes.

vii) Wipe the underneath of the slide and drain dry at room temperature.

EXAMINATION OF A BLOOD FILM

A peripheral blood film is a “golden-store” of haematological information provided it is prepared, stained and examined properly.

The correct Procedure for Examining a Blood Film

a) Low Power – x 10 objective scan the film and note its quality of degree of rouleaux formation, presence of red cell agglutinates, number of leucocytes and choose the area of ideal thickness for detailed examination (see Fig. 1).

b) High and Dry – x 40 objective

At this power, detailed morphology is studied.  Erythrocytes – note their size and shape – whether there is anisocytosis or poikolocytosis, microcytosis or microcytosis; specify type of poikilocytosis e.g. target cells, sickle forms, cigar forms, elliptocytes etc.  Note their color – normochromic, anisochromic, Hypochromic or polychromatic.  Comment on the presence of nucleated red cells if there is.

Leucocytes – Numbers (Leucocytosis or leucopenia); dilution (whether neutrophilia, eosinophilia, lymphocytosis etc).

 Morphology – Normal or abnormal – specify.

c)
High Power – Oil emulsion x 100

Detailed morphology of individual cells – noting red cell inclusions and Parasites; note the degree of granulation in the granulocytes and identify any inclusions such as abnormal granules and vacuolation.

NOTE:
DO NOT MAKE THE MISTAKE THAT MANY DO NOT REALISE THEY DO “THAT OF EXAMINING A BLOOD FILM IN THE THICKEST OR THINNEST AREA”.

DIFFERENTIAL LEUCOCYTE COUNT

If the thin blood film is well made and many leucocytes are present in the body of the film and there is no great accumulation at the tail, the following technique of counting is recommended:

The cells should be counted using the oil emulsion lens, in a strip running the whole length of the film.  The film should be inspected from the head to the tail, and if less than 200 cells are encountered in a single strip, one or more additional strips should be examined until at least 200 cells have been counted.  Avoid the edges, the tail and the thick beginning.

Each longitudinal strip represents the blood drawn out from a small segment of the original drop of blood.  There is every reason to suppose that if all the cells are counted in such a strip, the differential totals will be representative of the true differential count.
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Schematic drawing of a blood film made on a slide.


Schematic drawing illustrating the longitudinal method of performing differential leucocyte counts.















  


  


 DIRECTION OF SPREADING

The original drop of blood is spread out between spreader and slide (D-D2).  The counting is done along the representative strips of film A-A2 and B-B2 in a zigzag fashion.  In order to perform an accurate differential count all the leucocytes in one or more strips are classified and scored in the appropriate columns as shown in the table.










TOTAL

	Neutrophils
	
	

	Lymphocytes
	
	

	Monocytes
	
	

	Eosinophils
	
	

	Basophils
	
	

	TOTALS
	
	


OTHER TECHNIQUES IN ROUTINE HAEMATOLOGY

1. ERYTHROCYTE SEDIMENTATION RATE (ESR)

Principle

If a column of anticoagulated blood is left standing, the erythrocytes, by sheer gravitation force, fall through the plasma and settled at the bottom.  The process is in three stages:

Aggregation, Maximum fall and Packing (SETTING AND SETTLING),

Increase in the amount of proteins of large molecular weight in the plasma, such as globulins and fibrinogen, promote the tendency to rouleaux formation thus enhancing the falling stage.  ESR is raised in most anaemias except Sickle Cell Anaemia.  For accurate determinations correction for anaemia is done (seldom necessary) using Rourke-Ernstene or Wintrobe-Landsberg’s Charts).

Method

Several methods are used:
Wintrobe’s Westergren’s, Landau-Adam’s and Smith’s.  the last two are micro methods used for small specimens.

a) Wintrobe’s method

Blood anticoagulated with EDTA or Oxalate is used.

i) Anticoagulated, well mixed venous blood is delivered into Wintrobe tube up to the zero mark, using a Pasteur pipette.

ii) The tube is placed in the sedimentation rack in a vertical position and allowed to stand for exactly one hour at room temperature.

iii) The distance that the red cell level has fallen after one hour is recorded as the ESR in mm/hour.

Reference values:
Male

- 
4 – 9 mm/hour



Female

-
5 – 15 mm/hour  

b) Westergren Method:

Blood is anticoagulated with 3.8% sodium citrate (9 vols blood: 1 vol. 

citrate).

i) A Westergren pipette is filled to the zero mark by pipetting anticoagulated blood by mouth.  

ii) The tube is clamped in a vertical position in a Westergren stand and left for exactly one hour.

iii) The distance that the red cell level has fallen from the zero mark is recorded as the ESR in mm/hour.

Reference values:
Male

-
0
- 15 mm/hour




Females
-
0
- 20 mm/hour

Notes

The ESR is increased in infections, neoplastic disease and other inflammatory states other than infections.  It is classically markedly raised in multiple myeloma, Tuberculosis, Rheumatic fever and Connective tissue disorders.  It is not raised in typhoid fever.  It is a good parameter for following up progress of a clinical problem in which the ESR is initially raised.

2. THE RETICULOCYTE COUNT

Principle:

Reticulocytes are juvenile red cells; they contain remnants of the basophilic rebonucleoprotein (or reticulum), which was present in larger amounts in the cytoplasm of the nucleated precursors.  This basophilic material has the property of reacting with certain dyes such as brilliant cresyl blue or New methylene blue to form a blue precipitate of granules or filaments.  This reaction takes place only intravitally – stained, unfixed preparations.  The number of reticulocytes in the peripheral blood is a fairly accurate reflection of erythropoietic activity of the marrow.  It is usually convenient to report the reticulocyte count as a percentage or red cells.  It is however more accurate and informative to report the count in absolute numbers.  For this, knowledge of total red cell count is required.

Method:

2 –3 drops of the staining solution, new methylene blue or brilliant cresyl blue are put into a 72 x 10 mm test tube by means of a Pasteur pipette.  2 - 4 drops of anticoagulated blood (larger proportion for anaemic blood) are added to the dye solution, mixed and incubated at 370 C for 15 –20 minutes.  At the end of this time the red cells are resuspended by gently mixing and thin films are made.  When dry the films are examined, and the reticulocyte count done using the oil immersion objectives.   

COUNTING THE RETICULOCYTES

An area of the film is chosen where the cells are undistorted and staining is good.  The cells should not overlap.  The cells are counted and if possible eyepieces provided with an adjustable diaphragm in the centre of which a small square with 4 mm sides has been cut, can be inserted into an eyepiece and used.  Five hundred red cells are counted and the reticulocyte number is noted at the same time, using a tally counter.  The reticulocyte count is calculated as follows:

If N is the number of reticulocytes counted in 500 red cells, the reticulocyte count 

= N x 100 %
       500  

NOTES:

Reference range, Adults – 1-2%

Increased in haemolytic haemorrhagic states and after haematinic therapy in deficiency anaemias.  Decreased in aplastic anaemia and sideroblastic anaemia.

3. THE SICKLING TEST

Principle

Under anoxic environment, erythrocytes that contain HbS, be it in sickle cell anaemia, sickle cell trait or other sickle cell disease states become sickled.  This process is hastened by incubating the HbS containing erythrocytes with a potent reducing agent such as Sodium Metabisulphite at 37o C.

Method

i) Place a small drop of blood (capillary or venous) in the centre of a clean glass slide and add a drop of 2% freshly prepared Sodium Metabisulphite.  Mix with a stick applicator.

ii) Place a cover slip over the preparation and seal the edges with petroleum jelly, paraffin wax or Vaseline, taking care to avoid air bubbles.

iii) Incubate at room temperature or 37o C for 3 minutes, then examine for sickling under the microscope with x 40 objective.

Notes:
Sickled forms in homozygous HbS are seen within 30 minutes.  A negative result should be pronounced after 48 hours.

4. HAEMOGLOBIN SOLUBILITY TEST (S-TEST)

Note:
The technique is useful to field workers who may not have incubation facilities for sickling test, or electrophoresis.  It is quick for screening purpose, cheap and reliable.  The results are available within 5 minutes.

Principle

When haemoglobin A is added to inorganic buffer it dissolves and forms clear solution without turbidity.  If haemoglobin is present it forms tactoids and they remain in a uniform suspension.  If ordinary printed letters are viewed through the tubes containing the haemoglobin solution they are clearly seen through the one without HbS.

Requirements

i) Whole blood with Hb AA and S and Ss.

ii) 75 x 10 mm clean test tubes

iii) 2 ml. and 0.02 ml pipettes

iv) Reagents: - Mixture of Sorensen’s Buffer, Sodium dithionite and Saponin.

Method

i) Take 2 ml. of the mixture into 3 tubes labelled AA, Ss and TT.

ii) Add 0.01 ml of whole blood to respective tubes.  Mix and leave at room temperature for 5 minutes.

iii) After 5 minutes take a piece of paper with print and hold 1 cm behind each tube and read the letters through the solution in each tube.

Results

Tube AA should be clear and letters read through.  Tube AS and SS show turbidity and letters invisible if one tries to read through.

CAUTION:
Addition of saponin is critical.  Too much will dissolve even HbS and the solution will be falsely clear.  Too little saponin will on the other hand fail to dissolve red cell membranes in Hb a and turbidity will appear, indicating false positive HbS present.

REFERENCE VALUES FOR BLOOD COUNTS AND INDICES 

Haematological values expressed as mean ±2 SD (95% range)

Red cell count


Men






5.5 ± 1.0 x 1012/l


Women





4.8 ± 1.0 x 1012/l


Infants (full-term, cord blood)


5.0 ± 1.0 x 1012/l


Children, 3 months




4.0 ± 0.8 x 1012/l


Children, 1 year




4.4 ± 0.8 x 1012/l


Children, 3-6 yrs




4.8 ± 0.7 x 1012/l


Children, 10-12 yrs




4.7 ± 0.7 x 1012/l

Haemoglobin


Men






155 ± 25 g/l*


Women





140 ± 25 g/l


Infants (full-term, cord bloood0


165 ± 30 g/l


Children, 3 months




115 ± 20 g/l


Children, 1 yr





120 ± 15 g/l


Children, 3-6 yrs




130 ± 10 g/l


Children, 10-12 yrs




130 ± 15 g/l

Packed cell volume (PCV; haematocrit value)


Men






0.47 ± 0.07 (l/l)


Women





0.42 ± 0.05 (l/l)


Infants (full-term, cord bloood0


0.54 ± 0.10 (l/l)


Children, 3 months




0.38 ± 0.06 (l/l)


Children, 3-6 yrs




0.40 ± 0.04 (l/l)


Children, 10-12 yrs




0.41 ± 0.04 (l/l)

Mean cell volume (MCV)


Adults






86 ± 10 fl


Infants (full-term, cord bloood0


106 fl (mean)


Children, 3 months




95 fl (mean)


Children, 1 yr





78 ± 8 fl


Children, 3-6 yrs




81 ± 8 fl


Children, 10-12 yrs




84 ± 7 fl

Mean cell haemoglobin (MCH)


Adults






29.5 ± 2.5 pg


Children, 3 months




29 ± 5 pg


Children, 1 yr





27 ± 4 pg


Children, 3-6 yrs




27 ± 3 pg


Children, 10-12 yrs




27 ± 3 pg

Mean cell haemoglobin concentration (MCHC)


Adults and children




325 ± 25 g/l

Red-cell diameter (mean values)


Adults (dry films)




6.7-7.7 µm

Red-cell density





1092-1100 g/l

Reticulocytes


Adults and children




0.2-2.0% (c 25-85 x 109/l)


Infants (full-term, cord blood)


2-6% (mean 150 x 109/l)

Blood volume


Red-cell volume, men




30 ± 5 ml/kg




     women



25 ± 5 ml/kg


Plasma volume




45 ± 5 ml/kg



Total blood volume




70 ± 10 ml/kg

Red-cell life-span





120 ± 30 days

Leucocyte count






Adults






7.5 ± 3.5 x 109/l


Infants (full-term, 1st day)



18 ± 8 x 109/l


Infants, 1 yr





12 ± 6 x 109/l


Children, 4-7 yrs




10 ± 5 x 109/l


Children, 8-12 yrs




9 ± 4.5 x 109/l

Differential leucocyte count


Adults:

Neutrophils



2.0 – 7.5 x 109/l(40-75%)




Lymphocytes



1.5 – 4.0 x 109/l(20-45%)




Monocytes



0.2 – 0.8 x 109/l(2-10%)




Eosinophils



0.04 – 0.4 x 109/l(1-6%)




Basophils



<0.01 – 0.1 x 109/l(<1%)


Infants (1st day):




Neutrophils



5.0 – 13.0 x 109/l




Lymphocytes



3.5 – 8.5 x 109/l




Monocytes



0.5 –1.5 109/l




Eosinophils



0.1 –2.5 109/l




Basophils



<0.01 –0.1 109/l


Infants (3 days):




Neutrophils



1.5 – 7.0 x 109/l




Lymphocytes



2.0 – 5.0 x 109/l




Monocytes



0.3 –1.1 109/l




Eosinophils



0.2 –2.0 109/l




Basophils



<0.01 –0.1 109/l


Children ( 6 yrs):




Neutrophils



2.0 – 6.0 x 109/l




Lymphocytes



5.5 – 8.5 x 109/l




Monocytes



0.7 –1.5 109/l




Eosinophils



0.3 –0.8 109/l




Basophils



<0.01 –0.1 109/l

INVESTIGATION OF HAEMOSTASIS (HAEMORRHAGIC) DISORDERS

1. INTRODUCTION

It is important to establish whether the problem is chronic or acute.

a) Notes

Disordered haemostasis could be due to any of the following factors.

i) Abnormality of the coagulation mechanism – e.g. Haemophilia  

ii) Qualitative or quantitative platelet abnormality

iii) Vascular abnormality

iv) Defective fibrinolytic mechanism

v) Connective tissue abnormality 

It is therefore pertinent that in the history, examination and investigation of the patient, these factors are covered fully.

b) History

i) History of the present episode.  Is it spontaneous or inflicted?

ii) Any intercurrent illness such as viral infection, leukaemia or renal failure?

iii) Has the patient had any drugs recently?  If so, which ones e.g. Aspirin, Steroids, Cytotoxic drugs or anticoagulant therapy, Blood Transfusion.

iv) Tendency to easy bruising?

v) Any features of malnutrition?

vi) Previous haemorrhagic episodes, either spontaneous or after surgery?

vii) Familial bleeding tendency.  Autosomal or sex-linked?

c) Examination

i) Age and sex.

ii) Site of haemorrhagic: joints, muscle, epistaxis, haematuria, bleeding per rectum, or cutaneous bleeds such as purpura, ecchymoses and bruises.   Do Hess’s Capillary fragility test.

iii) Signs of intercurrent illness e.g. icterus in liver disease, oedema of renal failure, anaemia due to marrow failure and septicaemia.

iv) Look for lymphadenopathy, splenomegaly, hepatomegaly surgical scars, joint deformities and telangiectasia.

v) Blood pressure.

d) Laboratory Investigations

From the clinical data, determine the laboratory studies indicated below:

Coagulation screen

i) Full haemogram with a platelet count and ESR.

ii) Blood film morphology.

iii) Bleeding Times (Ivy’s method)

iv) Clotting Time (Lee White Method) or Activated Whole Blood Clotting Time (A.W.B.C.T.) or Plasma Recalcification Time.

v) Kaolin Cephalin Clotting Time (KCCT).

vi) One Stage Quick’s Prothrombin Time

vii) Thrombin Time.

e) Further tests

Further coagulation studies are indicated to the results obtained in the coagulation screen.

i) Investigation of the fibrinolytic Mechanism – FDP Assay, Euglobinlysis time or alcohol gelation test

ii) Biochemistry Profile (blood Urea, Liver Function Test).

iii) Substitution Tests

iv) Specific factor assays.

v) Platelet function tests.

f) Specimens required

i) 5 ml. blood in sequestrin for a full haemogram, blood film and platelet count.

ii) 4.5 ml. of blood in 0.5 ml of 3.2 citrate for most of the coagulation studies.

iii) 5 ml. in Trasylol for FDP assay.

2. BLEEDING TIME (IVY’S METHOD)

Principle

The duration of bleeding from standard cut is measured.  The bleeding depends upon the elasticity of the blood vessel wall and upon the number and functional integrity of platelets.

Reagents and Apparatus

i) Stop watch.

ii) Sphygmomanometer cuff

iii) Filter paper

iv) Disposable lancet or spring lancet 

Method

i) A sphygmomanometer cuff is placed around the patient’s arm above the elbow and the pressure is maintained at 40 mm of mercury.

ii) Three punctures are made with a lancet to the full depth of the needle on the flexor aspect of the forearm, taking care to avoid visible veins.  Start the stopwatch simultaneous with the first prick.

iii) Slot the drops of blood at 15 to 30 seconds intervals taking care not to touch the skin with the filter paper.  Continue until the bleeding ceases.

iv) Average the bleeding times of the three punctures.  Normal: 2 – 7 minutes.

Notes

i) As well as the time, note the size of the blobs.

ii) The normal range for this test should be determined in each laboratory.  The skin puncture severs small arterioles and venules as capillaries.  Unless a standardized incision is made, the bleeding time will vary.  The important technical aspect of the test is that the bleeding time depends on the surface area of the incision more than the depth of the incision.

iii) The test, however carried out, is a comparatively crude one and not suitable for detecting minor bleeding abnormalities.

iv) Duke’s method – done on the earlobe is for infants.

3. WHOLE BLOOD CLOTTING TIME (LEE-WHITE METHOD)

Method

Acid cleaned 7.5 by 1 cm. Glass tubes marked to contain 1 ml are used.

Blood is obtained by means of a clean venipuncture, a stopwatch being started as the blood enters the syringe.  As soon as possible 1 ml of blood is placed in each of the three tubes.  The tubes are closed with diaphane covered bungs, and placed in a water bath at 37o C.  at 30 seconds intervals the tubes are inverted together through an angle of 900. The average time for a solid clot to form is recorded.

Reference range: 5 – 11 minutes.

If a prothrombin consumption test is to be carried out the time should be noted, and the tubes left to incubate for a further hour before removal of serum.

4. ONE STAGE QUICK’S PROTHROMBIN TIME

Principle

To demonstrate deficiencies of Prothrombin, Factor V, VII or X.  a potent tissue thromboplastin is added to the test plasma and CaCI2 is then added.  The time between the addition of the thromboplastin and formation of a fibrin clot is the “Prothrombin Time.”

Method

Blood is collected into 3.2% sodium citrate (in the proportions 0:1).  0.1 ml. brain thromboplastin is added; 0.1 ml of M/40 CaCI2 is added and a stop watch started simultaneously.  The tube is then tilted and examined for the formation of a fibrin clot.  When this occurs the watch is stopped and the prothrombin time noted.  The test is carried out in duplicate and the average time noted.  A normal control is always run through at the same time.

Results

The result is expressed in seconds.  Normal range being 13 – 16 seconds.  It may also be expressed as a percentage (Index) taking the normal as the numerator or as a ratio of the normal.  When used for controlling dosages of oral anticoagulants i.e Warfarin the results is expressed as INR.

Note

The prothrombin time is prolonged in liver disease, oral anticoagulant therapy, obstructive jaundice, malabsorption syndrome, Vitamin K deficiency and in patients on prolonged parenteral alimentation.

KAOLIN CEPHALIC CLOTTING TIME (KCCT)/ ACTIVATED PARTIAL THROMBOPLASTIN TIME (APTT)

Principle

Incubation of plasma with the optimal quantity of phospholipids and a surface activator leads to activation of the intrinsic coagulation system.  The addition of calcium chloride (CaCl2) triggers the coagulation process.

This is a non-specific test of the intrinsic system.  It is the most useful screening test for detecting deficiencies of factors VIII, IX, XI and XII when taken together with a normal prothrombin time.

Method

1. Place tube containing calcium chloride (M/40) at 370C for 5 minutes prior to use.

2. Pipette 0.1 ml control plasma into a glass test tube

3. Pipette 0.1 ml of APTT reagent into the tube and mix.

4. Incubate for 5 minutes at 370C.

5. Add 0.1 ml M/40 cacl2 to the mixture and simultaneously start a stopwatch.

6. Examine for clot formation (as for One Stage Quick’s Prothrombin time)

7. Perform the tests in duplicate.

8. The test plasma sample is treated likewise.

Results

Are expressed in seconds, the reference range 30-40 seconds

Interpretation

A prolonged APTT with a normal PT indicates a possible deficiency of factor VIII, IX, XI, XII,  High molecular weight kininogen, prekallikreen or the presence of an inhibitor.  APTT will also be prolonged in any deficiency involving common pathways (deficiencies of factors V, X, II and to a lesser extent fibrinogen).  The presence of some therapeutic inhibitors of coagulation such as heparin will also prolong APTT.

THROMBIN CLOTTING TIME

Principle

The thrombin time reflects the reaction between thrombin and fibrinogen.




Thrombin

Fibrinogen




Fibrin

It is prolonged when fibrinogen level is very low, in the presence; of heparin and heparin-like substances, other inhibitors e.g. fibrinogen degradation product (FDPs) and when fibrinogen is qualitatively abnormal (Dysfibrinogenaemia).

Method

1. Pipette 0.1 ml of citrated plasma into a glass test tube and incubate at 370C for 60 seconds.

2. Add 0.2 m of test thrombin reagent (at 370C) and start a stopwatch simultaneously.

3. Examine for clot formation (as for One Stage Quick’s prothrombin time) 

Normal range should be established locally (our laboratory commonly uses 8 – 11 seconds)

4. Test in duplicate.

Results/interpretation

Prolongation of the thrombin time suggest Hypofibrinogeniaemia, presence of; heparin or heparin-like anticoagulant and decreased ability of fibrinogen to clot in fibrocystic states.

BLOOD TRANSFUSION

9. ABO BLOOD GROUPING BY THE TITLE METHOD

Principle

Make use of standard, known antisera (containing agglutins or antibodies) to detect unknown antigens (agglutinogens) on the surface of the red cell membrane, thus defining the red cell blood group.

The commonly used term is antisera however, this usually contains antibodies.  Agglutins is less used these days just as agglutinogens has been replaced by antigens.

Reagents

Antisera:    -          Anti A

· Anti B

· Anti AB

Standard cells: - 5% Suspension in saline of:
-
A/cells

· B/cells

· O/cells

· AB/cells

Test Cell Suspensions:

Method

i) Using Pasteur pipettes, deliver one drop of each of the antisera anti-AB, anti-A and Anti-B into the rows of depressions in tiles as shown in the table:-

	TEST CELLS
	Standard Cells Controls


	Anti-sera
	1
	2
	3
	4
	A
	B
	O

	Anti-B
	
	
	
	
	-
	+
	-

	Anti-A
	
	
	
	
	+
	-
	-

	Anti-A+B
	
	
	
	
	+
	+
	-

	RESULTS
	
	
	
	
	
	
	


     Note:
Line the pipettes in between the different reagents or cell suspension.

ii) Add a drop of each of the cell suspensions to the drops of antisera already delivered on to the tiles as indicated in the table.

iii) Rock the tiles to mix the cell suspensions with the antisera so as to facilitate reaction.  Leave for 15 minutes.

iv) Read your results and score as (+) if there is agglutination and (-) if there is no agglutination.

10. RHESUS D GROUPING: RAPID TUBE METHOD

i)
Test:
To 1 drop of known standard anti-D-serum, add 1 drop of 5% suspension of patient’s (or donor’s) cells.


Positive control:
To 1 drop of known standard anti D-serum, add 1 drop of 5% suspension of group O, D –ve cells.

Negative control:
To 1 drop of known standard anti D-serum, add 1 drop of 5% suspension of Group), D –ve cells.

ii) Incubate at 37o C for 15 minutes.

iii) Spin the test and control tubes for 2 minutes at 1000 r.p.m.

iv) Remove the tubes from the centrifuge and gently tap the button of red cells, and read for agglutination.  Negative results should be checked by spreading the cells on a glass slide and reading microscopically.

11. ANTIHUMAN GLOBULIN TEST (COOMBS TEST)

The Antihuman Globin Test (Coombs Test) was introduced by Coombs Mourant & Race in 1945 as a method of detecting incomplete Rh antibodies i.e antibodies absorbed by Rh positive red cells not capable of causing direct agglutination of the same cells suspended in normal saline.  It can be used to detect other incomplete antibodies as well.

Principle

Antibodies are serum proteins belonging to immunoglobulin fraction.  Such proteins if injected into animal of another species will act as antigens and cause the animal to elaborate specific anti-human globulin antibodies.  These antibodies are capable of reacting with all human globulins including those which are antibodies.  Anti-Human Globulin (AHG or coombs reagent) is serum from animals, usually rabbits, immunized with either whole human serum or purified globulin faction.  Unwanted antibodies are removed by absorption leaving antiserum specific for human globulin.  Sensitised red cells i.e. those red cells which have been coated by incomplete antibody will agglutinate when treated with AHG.

In the direct coombs test the red cells suspected to be sensitised in vivo by antibodies or complement (e.g. Haemolytic Disease of the Newborn) are washed 4 times with saline and then treated with AHG on a tile.  If antibody is attached to red cells, agglutination occurs in the presence of AHG.   A control of same washed cells in a drop of saline should show no agglutination.

Indirect Coombs Test is used to detect the presence of incomplete antibody in serum.  For example, to detect anti-d known RhD +ve red cells are incubated with the serum suspected to contain anti-D for 1 hour at 37o C.  If incomplete anti-d is present the antibody gets absorbed on the Rh-D positive cells.  These cells are then said to be sensitised in vitro.  From this stage the cells are treated exactly as the Direct Coombs Test.

The Coombs Test is the best single test to detect incomplete antibodies.

Notes

Direct Coombs Test is positive in Haemolytic Disease of the Newborn, autoimmune haemolytic disease and in incompatible blood transfusion reaction.  It is negative in haemolytic diseases due to haemoglobinopathies and enzymopathies.

VI.
BONE MARROW

NOTES

Good quality bone marrow smears must be accompanied with peripheral blood film and sufficient clinico-pathological data.  Your attention is therefore drawn to the following points which if not followed, bone marrow assessment may not be properly evaluated.

a) All bone marrow smears must be accompanied by adequate clinical data plus any results of haematological investigations done at the hospital.

b) All bone marrow smears must be accompanied by at least one peripheral blood film.

c) Bone marrow smears, prepared according to procedure on enclosed information sheet should be forwarded to us unfixed.

d) There should be at least two bone marrow smears which are properly labelled with the patients name, making sure that the inscription is not within the tail end of the smear.

NOTE:
An accurate bone marrow reporting is almost wholly dependent on the good quality of smears.

All bone marrows done at KNH will be collected and smears made by a technician, as arranged with the haematology laboratory.

a) Technique for making marrow films

i) About 0.5 ml of the bone marrow aspirate is squatted into an anticoagulant in a petri dish and mixed.

ii) Excess blood is decanted onto another petri dish.

iii) Bone marrow particles are then picked up and placed on clear glass slides for spreading or squashing.  Two squash preparations and at least four smears should be made.

Staining

Routine
-
3 films to be stained with Leishman or MGG

-
1 or 2 with Iron stain

Special stains
-
These will be done on request e.g. P.A.S. Sudan Black (or 

peroxidase where applicable).

b)  
Alternative Techniques (This is mainly for Peripheral Hospitals)

i) Use full aseptic measures when locally anaesthetizing and aspirating from any of the sites (sternum, posterior superior iliac spine, anterior superior iliac spine, or iliac crest) as may be appropriate.

ii) Aspirate 0.5 – 1.0 ml into a dry 20 ml syringe.

iii) Quickly put a drop of about 0.1 ml of the aspirate on each of about 10 clean glass slides arranged in a slide holder.

iv) Starting with the first slide, aspirate back into the syringe excess blood from each of the drops on the glass slides.  (This stage which has to be done VERY FAST to avoid clotting, leaves behind bone marrow particles on the glass slides).

v) Using a spreader, either smears or squash preparations are made quickly, again starting with the first slide in the series.  Make four peripheral blood films also.

vi) We prefer that these marrow films are not fixed but despatched plain immediately.  Previous experience has shown us that fixation is usually done badly at the expense of good morphology because of poor staining properties.

vii) The bone marrow films, after drying should be properly packed and carefully labelled with the following:

a) Name and Hospital number of the patient

b) Hospital of origin

c) Date and time when the specimen was taken

One week is too short for anybody to master any technique adequately.  The main purpose of this clerkship is therefore to make you understand what happens in a haematology laboratory.  However, the following must be fulfilled.

1. Do simple techniques that are helpful for the diagnosis particularly in peripheral hospitals and setting where good technical service may not be available.  See demonstrations.

2. See for oneself what stages a specimen goes through from documentation to report being dispatched.  This is to enable avoid silly mistakes being made in the ward e.g. asking for an urgent ESR determination to be done in 15 minutes.

3. Pay particular attention to the specimen bottles and anti-coagulants being used for collection of blood samples for various tests e.g. 3.2% Na citrate for blood coagulation tests.  Do not miss knowing why specimens should be delivered to the laboratory within two hours of collection.

4. Be observant and ask questions about anything you do not understand.

5. Evaluate yourself at the end of the week to determine whether you have gained any knowledge such that you are better than when you started off.  Can you examine and interpret a blood film.  Do you understand how a haematology laboratory functions?

CLERKSHIP ROTATION

WHAT MUST BE COVERED  (Deal with the practical aspects)

EXPECTATIONS AT CLERKSHIP
Laboratory functions


















Specimen collection








Transit to laboratory








Test request recorded









Test process


Processing of results plus

Significance of results

Reporting


Records

Transit to doctors

(Wards, clinics recall)

RECORDS SECTION

A. Samples of request forms used in the laboratory, the need to have all the information on the forms, relevance of the information

B. Recall of reports

C. Specimen flow

OVERVIEW OF CLERKSHIP

A. Scope and goals

B. Routine haematology

C. Haemostasis

D. Blood transfusion

E. Special haematology

STUDENTS IN THE SECTIONS

CAT ASSESSMENT
1. Routine Haematology

EDTA, effects of storage on blood.


Blood film preparation and staining.


Demonstrating of ESR, Reticulocyte preparation.

The Instruments and Apparatus, Reagents And Special Stains Used In Routine Haematology

Laboratory Diagnosis Of Anaemia: Practical Approach


Assessing coulter grams: Normal, Normocytic anaemia,


Microcytic Anaemia, Macrocytic anaemia



Looking at blood film:



Microcytosis, macrocytosis



Hyper-segmented neutrophils



Chronic leukaemia CML/CGL, CLL



Acute leukaemia ALL, AML



Sickle cell picture



Spherocytosis



Reticulocyte preparations



Malaria parasites


Bone marrow aspirates slides: iron stains, megakaryocytes


FNA preparations, Burkitt’s lymphoma, Reedsternberg cells

2. Special Haematology

Technique of bone marrow.


Smear preparation and fixing; staining.

The sickling test and Hb electrophoresis.

Osmotic fragility test, Hb solubility and G6PD screening.

3. Coagulation

Anticoagulants and their action and collection of specimens, 


Theory of the coagulation screen.


Carry out bleeding time, whole blood clotting time (WBCT), 


Prothrombin time (PT), Activated Partial Thromboplastin Time or Kaolin Cephalin Clotting Time (APTT/KCCT).

4. Blood Transfusion
a. The National Blood Transfusion Service, organization and functions of each section plus visit to National Blood Transfusion Centre

b.  Overview of the blood group serology

c. Tests in blood group serology

d. Practical aspect of compatibility tests

e. Appropriate techniques, methods, reagents



Blood grouping, compatibility testing Coombs tests



Investigation of transfusion reactions.

5. Data Interpretation

Peripheral blood indices and film


Coagulation screen results


Haemolytic screen results


Significance of looking at blood reports


Written test (CAT)

Reference Haematological Values In Common Usage At K.N.H.

	Parameter
	Values in Adults

	A.
	Peripheral Blood Indices
	Male
	Female

	
	Haemoglobin (g/dl)
	12.5 – 18/0
	11.5 – 16.5

	
	Haematocrit Ratio
	0.38 – 0.54
	0.35 – 0.47

	
	MCV (fl)
	76 – 96
	Same

	
	MCH (pg)
	27 – 32
	Same

	
	MCHC g/dl
	32 – 36
	Same

	
	ESR (Wintrobe mm)
	4 – 9 
	5 – 15

	
	Reticulocyte Count (1%)
	Less than 2
	Less than 2

	
	Total Leucocyte count x 109/l
	3 – 10
	Same

	
	Platelet count x 109/l
	100 – 400
	Same

	B.
	Coagulation Parameters
	
	

	
	Bleeding Time (Ivys) minutes
	2 – 7 
	Same

	
	Clotting Time (Lee White) Mins
	5 – 11
	Same

	
	Prothrombin Time (Sec) L.B.T.
	12 – 15
	Same

	
	Kaolin Cephalin Clotting Time

(sec) (local P.S)
	35 – 45
	Same

	
	Thrombin Time (sec) (Parke-Davis thrombin)
	9 – 11
	Same

	C.
	Specimen Investigations
	
	

	
	Serum iron ug/100 ml
	80 – 100
	Same

	
	Total iron binding 
	250 – 350
	Same

	
	Capacity – ug/100ml
	160 – 925
	Same

	
	Serum B12 ng/l
	160 – 925
	Same

	
	Serum Folic Acid ug/l
	4 – 21
	Same

	
	LAP score
	70 – 130
	Same


APPENDICES

APPENDIX A

SAMPLE QUESTIONS

Sample Of Data Interpretation

Haemogram

WBC





5.0 X 109/l

RBC





4.0 x 1012/l

Hb





12.0 g/dl

Platelets




20 x 109/l

Bleeding time test



15   minutes (Ivy’s method)

Prothrombin time test



12 secs

Prothrombin time control


12 secs

Kaolin Cephalin clotting time (KCCT)
37 secs

Kaolin Cephalin clotting time (control)
33 secs

1. Comment on the results

2. What is the provisional diagnosis?
APPENDIX B

Haemogram

WBC





5.0 X 109/l

RBC





4.0 x 1012/l

Hb





12 g/dl

HCT





35.7%

Platelets




220 x 109/l

Bleeding time test



2   minutes (Ivy’s method)

Prothrombin time test



12 secs

Prothrombin time control


12 secs

Kaolin Cephalin clotting time (KCCT)
87 secs

Kaolin Cephalin clotting time (control)
33 secs

Thrombin clotting time


10 secs

Thrombin time control


9 secs

Coagulation profile of a 6 year old male. 

5. Comment on the results

6. What is the provisional diagnosis?

7. Compare and contrast this defect with one of the commonest other inherited coagulation disorder

APPENDIX C

Haemogram

WBC





8.0 X 109/l

RBC





3.8 x 1012/l

Hb





10 g/dl

HCT





29.6%

Platelets




10 x 109/l

Bleeding time test



14   minutes (Ivy’s method)

Prothrombin time test



22 secs

Prothrombin time control


12 secs

Kaolin Cephalin clotting time (KCCT)
68 secs

Kaolin Cephalin clotting time (control)
33 secs

Thrombin time test



19 secs

Thrombin time control


12 secs

Coagulation profile of a 33 year old female with generalized bruises.

1. Comment on the results

2. What is the differential diagnosis?

3. What further tests may be useful?

APPENDIX D

1. Write short notes on anaemia under the following sub headings:


Definition, classification and laboratory investigations

2. Define haemolysis. Briefly discuss laboratory tests in the haemolytic screen.

3.
Name the instruments (apparatus) used in ESR, Bone marrow trephine biopsy, packed cell volume (haematocrit)

4. List the three normal haemoglobin variants and give the approximated proportion percentages in the following age group:

At birth, Six months old, 18 years old

APPENDIX E

Haemogram

WBC





5.0 X 109/l

RBC





5.2 x 1012/l

Hb





15 g/dl

HCT





46%

Platelets




302 x 109/l

Bleeding time test



2   minutes (Ivy’s method)

Prothrombin time test



45 secs

Prothrombin time control


12 secs

Kaolin Cephalin clotting time (KCCT)
40 secs

Kaolin Cephalin clotting time (control)
33 secs

Thrombin clotting time


18 secs

Thrombin time control


9 secs

Coagulation profile of a patient with cerebrovascular event.

1. What is the abnormality?

2. What are the likely causes?

3. List other laboratory tests which are useful in the evaluation of this case.

APPENDIX F

MCQ Sample Questions

2. Anticoagulant of choice for Total blood counts is:
b) Sodium tricitrate

c) Ethylenediamine tetra acetic acid (EDTA)

d) Heparin

e) Citrate phosphate dextrose

f) Sodium fluoride

3. Artefacts in blood film that can be due to excess anticoagulant include:

g) Crenated red cells

b)
Abnormally low white cell count

c)
Degeneration of white cells

d)
Increased haemoglobin concentration

e)
Platelet disintegration

3.
Reference for haemoglobin concentration for an African Kenyan non-pregnant female is:

a) 16 – 18 g/dl

b) 10 – 13 g/dl

c) 11 – 14 g/dl

d) 14 – 17 g/dl

e) 12 – 16 g/dl

4.
True abour erythrocyte sedimentation rate (ESR):

a)
Internationally recommended method for measurement is the Wintrobe method

b)
Internationally recommended method for measurement is the Westergren method

c)
Is not 1nfluenced by red cell shape

b) Increased in disorders associated with a reduction of acute phase proteins 

e)    Is influenced by age

5.
Causes of a reduced ESR rate include:

a) Tuberculosis

b) Hyperfibrinogenaemia
c) Pregnancy
d) Rheumatic fever
e) Sickle cell anaemia
6.
Bone marrow examination is usually required the investigation for all the following except:
a) Aplastic Anaemia
b) Iron deficiency anaemia
c) Leukaemias
d) Myelofibrosis
e) Megaloblastic anaemia
7.
Sites for bone marrow aspiration in a 6 year old child are:

	a)
	Sternum

	b)
	Iliac crest

	c)
	Femur

	d)
	Tibial tubercle

	e)
	Posterior iliac spine


8.
Principles used in automated cell counting include:

a) Lysis of white cells for red cell counting 

b) Measurement of volume of cell based on impedance changes

c) Staining of red cells for haemoglobin estimation 

d) Measurement of platelets based on granule properties

e) Computation of haematocrit from red cell volume and numbers

9.
Stain(s) used routinely at the haematology department of K.N.H. for staining PBF thin blood films include:

	a)
	Giemsa stain

	b)
	Perl’s stain

	c)
	Leishman

	d)
	Fields stain

	e)
	May Grunwald Giemsa stain


10.
Red cell inclusions that can be seen in a peripheral film stained by a Romanowsky stain include all of the following except:

a) Howell-Jolly bodies 

b) Pappenheimer bodies 

c) Red cell siderotic granules

d) Basophillic stippling 

e) Reticulocytes

11.
The pH of the buffer used in the cellulose Acetate Piper haemoglobin

a) 7.5

b) 8.3

c) 5.5

d) 8.5

e) 6.6

12.
At the KNH during Haemoglobin electrophoresis the electrical current is run for:

a) 
2 ½ minutes

	b)
	2 1/4 hours

	c)
	2 hours

	d)
	1 hour

	e)
	2 ½  hours


13.
The diagnostic feature for hereditary spherocytosis on the graph is:

a) A parabolic curve 

b) A sigmoid curve

c)
A tail of fragile cells

d)       Haemolysis proportional to the saline concentration

e)
Sex-linked

14.
When performing Ham's test:

a) Serum with a pH 8.5 is used 

b) Presence of haemolysis is diagnostic

c) Should be done at night

d) A centrifuge is not necessary

e) Running controls is not mandatory

15.
When haemolytic disease of the newborn is suspected:

a) Blood grouping is performed on the baby and the father 

b) Blood grouping is performed on the baby and the mother 

c) Blood grouping is performed on the father

d) Rhesus grouping is performed on the baby only 

e) Coombs test is not useful.

16.
The following stain(s) are used to demonstrate reticulocytes:

	a)
	May Grunwald Giemsa

	b)
	Haematoxylin - Eosin

	c)
	Methylene Blue

	d)
	Periodic Acid Schiff


17.
The reagent used to demonstrate sickling in th Sickling Test is:

	a)
	Citric acid

	b)
	Potassium

	c)
	Sodium sulphite

	d)
	Potassium metabisulphite

	e)
	Sodium metabisulphite


18.
Fine needle aspirates (FNA) are performed:

a)
On any tumour

b)      Only when other procedures have failed

c) By a pathologist

d) Under local anaesthesia

e) After careful evaluation of the site of tumour

19. For maximum yield during an FNA, the following are necessary:

a) A 23 gauge needle, and a 20 m1 syringe

b) A 21 gauge needle and a 20 m1 syringe

c) A 21 gauge needle and a 10 m1 syringe

d) A 21 gauge needle and a 15 m1 syringe

e) A 21 gauge needle and a 20 m1 syringe

20.
The concentration of NaCI (sodium chloride) when no haemolysis occurs in normal individuals is:

	a)
	0.55 - 0.60% NaCI

	b)
	0.50 - 0.60% NaCI

	c)
	0.45 - 0.50% NaCI

	d)
	0.50 - 0.55% NaCI

	e)
	0.30 - 0.40 NaCI


21.
Specimens from patients with HIV infection should be handled:

	a)
	Routinely

	b)
	With gloves

	c)
	In a fume chamber

	d)
	In a special manner

	e)
	Not at all


22.
Gloves should be worn when:

a) Handling biological specimens 

b) Health worker has cuts

c) Handling agitated patients 

d) Handling blood

e) All of the above.

23.
Plastic syringes may be re-used after:

a) Sterilization in a hot air oven 

b) Thorough cleaning in detergent

c) Chemical sterilization

d) Use on a sibling, spouse or parent

e) None of the above

24.
Steps to reduce exposure to toxic chemicals include the following except:

	a)
	Use of gloves

	b)
	Hand washing

	c)
	Labelling

	d)
	Use of fume cupboard

	e)
	Access restriction


25.
The following suggest disordered haemostasis:

	a)
	Pallor

	b)
	Epistaxis

	c)
	Lymphadenopathy

	d)
	Splenomegaly


         e)      Arthritis

26. An isolated prolonged prothrombin time is unlikely to be caused by: 

a)        FVIII inhibitor

	b)      
	Warfarin therapy

	c)
	Vitamin K deficiency

	d)
	Heparin therapy

	e)
	Obstructive jaundice


27.
Samples for coagulation tests are:

a) Collected in heparin 

b) Collected in calcium citrate

c) Best not anticoagulated

d) Best frozen immediately

e) Collected with minimal stasis

28.
In DIC the following tests may be normal:

a) Platelet count

b) APTT-Activated Partial Thromboplastin time Kaolin Cephalin Clotting
c) PT - Thrombin time 
d) TT – Thrombin time
e) White cell count
29. Essential personal data for haematological tests includes all except:

a) Parity

b) Gender

c) Age

d) Occupation

e) Race

30. After what period of time following submission of samples can ESR results be expected?

a) 120 min

b) 10 min

c) 90 min

d) 75 min

e) 30 min

31. One of the following centres of blood transfusion service is a policy 'centre': 

a)      National blood transfusion

b)      Regional blood transfusion

c)      Blood bank

d)      Blood transfusion unit 

e)      Kenyatta National Hospital

32.
One of the following may be referred to as the clinical arm of blood transfusion services:

	a)
	National blood transfusion

	b)
	Regional blood transfusion

	c)
	Blood bank

	d)
	Blood transfusion unit

	e)
	Kenyatta National Hospital


33.
No blood may be transfused in Kenya unless screened for all of the following 
	a)
	Malaria

	b)
	Syphilis

	c)
	HIV I

	d)
	HIV 11

	e)
	Hepatitis B


34.
A blood donor is one who is:

a) Between 16 and 65 years of age 

b) Weighing more than 50 kg

c) In good health

d) Not having a blood disorder

e) Willing to sell his/her blood

35.
Compatibility testing includes:

	a)
	ABO and Rh» grouping

	b)
	Antibody screening

	c)
	Cross matching

	d)
	A activity for donor only

	e)
	B activity for recipient


36.
The purpose for antibody screening is to:

a) Avoid giving antigen to it's antibody 

b) Avoid giving antibody to it's antigen 

c) Cater for significant but not grouped blood group system

d) Avoid cross matching 

e) Shorten the cross matching

37. The following condition(s) must be obtainable in a transfusion unit:

	a)
	A blood donating bay

	b)
	A weight machine

	c)
	A Hb meter

	d)
	Temperature regulator

	e)
	Water bath at 37°C


38.
Antisera; Anti A, Anti B Anti-A,B are majorly for:

	a)
	ABO grouping

	b)
	Rhesus grouping

	c)
	Antibody screening

	d)
	Cross matching

	e)
	Compatibility testing


39.
One of the following must be used in cross matching at KNH:

	a)
	Antihuman globulin (Coombs reagent)

	b)
	Human albumin

	c)
	Enzyme (ficin)

	d)
	Low tonic saline solution (LISS)

	e)
	120C centigrade


40.
Direct (Coombs) antiglobulin test:

	a)
	Detects antibodies in serum

	b)
	Detects antibodies in RBC

	c)
	Detects antibodies in both red cell and serum

	d)
	Is same as indirect antiglobulin (Coombs) test

	e)
	None of the above.
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