FRACP Questions- HAEMATOLOGY

2000 PAPER

Question 1

Immunophenotyping of peripheral cells ± Bone marrow biopsy (because patient has lymphadenopathy & anaemia)

The most common chronic lymphoma/lymphoma is B cell CLL, which presents with asymptomatic lymphocytosis in patients with a median age of 60. A reactive lymphocytosis, which is usually of normal T cells, is the major diagnosis that must be excluded. Approximately 40 percent of patients with B cell CLL have only lymphocytosis, with no anemia, thrombocytopaenia, lymphadenopathy, or organomegaly. Constitutional symptoms are uncommon unless there is intercurrent infection, very extensive bulky disease, or histological transformation to a more aggressive lymphoma, usually diffuse large B cell lymphoma (Richter's syndrome). In Richter's syndrome, which occurs in 
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5% of cases, patients also have rapidly growing nodal and extranodal masses. With more extensive marrow compromise and/or splenic involvement, patients with B cell CLL can develop cytopaenias or immunosuppression, which can lead to symptoms. The white cell count usually ranges between 10 and 200 109/L with 70 to 95 percent small lymphocytes. The minimum lymphocytosis to make the diagnosis of CLL is 5 [image: image2.png]


109/L. The absolute neutrophil count is usually normal, and red cell and platelet counts mildly decreased. The marrow is universally involved, and the extent of involvement influences survival, with a nodular infiltration being more favourable than diffuse involvement. Most patients have depressed serum immunoglobulin levels, which worsen with disease progression. Autoimmune phenomena can occur in up to 20 percent of patients, most commonly haemolytic anemia and less frequently thrombocytopaenia or pure red cell aplasia. In B cell CLL the clinical staging of patients is of prognostic importance (Table 113-6). Other prognostic factors that predict for a shorter survival include a lymphocyte doubling time of <12 months, initial absolute lymphocyte count >50,000/[image: image3.png]


L, and an abnormal karyotype, most commonly trisomy 12.
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	Table 113-6
Staging Of B Cell CLL And Relation To Survival
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	Stage
Clinical Features
Median Survival, years
RAI
0
Lymphocytosis
12
I
Lymphocytosis + adenopathy
 9
II
Lymphocytosis + splenomegaly
 7
III
Anemia
1–2
IV
Thrombocytopaenia
1–2
BINET
A
No anemia/thrombocytopaenia, <3 involved sites
>10  
B
No anemia/thrombocytopaenia, >3 involved sites
 5
C
Anemia and/or thrombocytopaenia
 2
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Small lymphocytic lymphoma is the lymphomatous presentation of CLL and therefore occurs in middle-aged and older patients. Patients usually present with asymptomatic generalized lymphadenopathy. Unlike in CLL, the peripheral blood may appear normal or reveal only a mild lymphocytosis (60 percent will have absolute lymphocytosis of >4000/[image: image7.png]


L at diagnosis). In contrast, the bone marrow is involved in 75 to 95 percent of patients. A serum paraprotein is found in about 20 percent of patients, and hypogammaglobulinaemia is also common. These patients can often be observed without treatment for 3 to 4 years; median survival is 8 to 10 years.

The approach to patients with B cell CLL is very similar to that for patients with indolent non-Hodgkin's lymphoma, such as follicular lymphoma (see below). Since most patients are asymptomatic at presentation, with a disease that can have a very long natural history without treatment, initial observation is generally recommended. Randomised trials in very early stage patients (Binet A, Rai 0, I, II) involving no therapy versus initial treatment with an alkylating agent (chlorambucil) with prednisone suggested no benefit for early treatment. The indications for treating patients include symptomatic lymphadenopathy or organ involvement, cytopaenia due to progressive disease or autoimmune phenomena, or systemic symptoms. The choices for initial therapy are many but generally involve alkylating agents given daily or in pulse fashion, with or without prednisone. Randomised trials suggest that chlorambucil is equivalent to combination therapy with cyclophosphamide, vincristine, and prednisone (CVP) in terms of complete response (CR) rate (25 percent), response duration (2 years), and median survival (4 years). Although controversial, some trials have demonstrated that in Binet stage B patients, more aggressive combination chemotherapy with cyclophosphamide, doxorubicin, vincristine, and prednisone (CHOP) was superior to CVP.

Where a primary haematological cause of lymphocytosis is suspected immunophenotyping of peripheral blood cells will often confirm or exclude a neoplastic diagnosis. Smear cells (=smudge cells) are positive for CD5 (usually a T cell marker), CD19, and CD 20. Bone marrow examination is indicated if neoplasia is strongly suspected in any patient with concomitant neutropaenia, anaemia or thrombocytopaenia. In early cases of CLL with Lymphocytosis only, a bone marrow examination is only rarely required.

Question 2

TTP 
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Causes of Microangiopathic Haemolytic Anaemia

· TTP/ HUS

· Pre-eclampsia/ HELLP

· Malignant tumour circulations

· Renal abnormalities e.g. Acute GN, transplant rejection, cyclosporin

· Vasculitides

· DIC

· Prosthetic heart valves

· March haemoglobinuria

· AV malformations

· Burns

TTP (90% cases occur in patients <60)

“Pentad” of features

1. Microangiopathic haemolytic anaemia

2. Severe thrombocytopaenia

3. Neurological involvement

4. Renal impairment

5. Fever

Diagnosis

· Reticulocytes ↑↑ (>15%)

· LDH ↑↑ (>1000)

· Unconjugated bilirubin ↑

· Clotting screen usually normal

· Serum haptoglobins low/ absent

· Urinary haemosiderin +ve

· Direct antiglobulin test (direct Coomb’s) –ve

Question 3

Prednisolone

Although adults have a higher incidence of intracranial bleeding than children, specific therapy may not be necessary unless the platelet count is under 20,000/[image: image9.png]


L or there is extensive bleeding. Haemorrhage in patients with either acute or chronic ITP usually can be controlled with glucocorticoids but, in rare cases, may require temporary phagocytic blockade with intravenous immunoglobulin (IVIG). Although IVIG is an effective form of therapy, it is quite expensive and should be reserved for patients with severe thrombocytopaenia and clinical bleeding who have not responded to other measures. Emergency splenectomy is usually reserved for patients with acute or chronic ITP who are desperately ill and have not responded to any medical measures designed to improve haemostasis. Platelet transfusion has a role in emergency situations but the transfused platelets will be rapidly turned over due to the underlying auto-immune process. Splenectomy is indicated for patients refractory to steroids.

Question 4

Factor V Leiden (=activated Protein C resistance)

The following approach is suggested for the evaluation of patients who present with deep venous thrombosis or pulmonary embolism. Patients who develop venous thromboembolism without a clear predisposing factor, have a strong family history, present under the age of 30, or have more than one episode should definitely have studies sent for antithrombin III, proteins C and S, and factor V Leiden. Patients who present with deep venous thrombosis or pulmonary embolism during pregnancy or while using oral contraceptives have a 30 percent chance of having factor V Leiden and probably also deserve screening upon presentation.

The most frequent inherited predisposition to hypercoagulability is resistance to the endogenous anticoagulant protein, activated protein C. The phenotype of activated protein C resistance is associated with a single point mutation, designated factor V Leiden, in the factor V gene. This missense mutation--a single nucleotide substitution of adenine for guanine 1691--causes an amino acid substitution of glutamine for arginine at position 506.

The allelic frequency of this mutation is about 3 percent in healthy American male physicians participating in the Physicians' Health Study. However, the prevalence of the factor V mutation was three times higher among those physicians who subsequently developed venous thrombosis. Furthermore, after anticoagulation (for at least 3 months) was completed and discontinued, those participants with factor V Leiden had a much higher rate of recurrent venous thrombosis than those without. In a recent study, 14.5 percent of 165 patients with proved deep venous thrombosis (DVT) showed the mutation for factor V Leiden, while this mutation was present in 3.5 percent of normal controls (Leroyer et al, 1997). Thus, the odds ratio for developing DVT in the presence of the mutation was 4.1 percent. Factor V Leiden is more common than all other (identified) inherited hypercoaguable states combined, including deficiencies in protein C, protein S, antithrombin III, and disorders of plasminogen.

 

	Risk factor
	% general 
	% patients with

	
	population
	thrombosis

	Protein C deficiency
	0·2​0·4
	
	3

	Protein S deficiency
	Not known
	
	1​2

	Antithrombin deficiency
	0·02
	
	1

	Factor V Leiden
	5
	
	20

	Prothrombin 20210A
	2
	
	6

	High concentration of factor VIII (>1500 IU/L)
	11
	
	25

	Hyperhomocysteinaemia (>18·5 µmol/L)
	5
	
	10

	Table 1: Prevalence of risk factors for thrombosis


Question 5

Decrease donor white cells 

PRBC may be modified to prevent or reduce the incidence of certain adverse reactions. Contaminating donor leukocytes are responsible for inducing fevers in the recipient and causing alloimmunisation to HLA antigens. Contaminating leukocytes can be removed by several methods, with varying degrees of success. These methods include filtration and centrifugation. Although bedside filtration is the most popular method of leukocyte depletion and removes 99.9 percent of donor leukocytes, recent studies suggest it may not be effective in avoiding reactions or alloimmunization. Due to the difficulty of quality control of bedside filtration and the evolving role of cytokines that accumulate during storage of cellular blood components in mediating transfusion reactions, leucoreduction is more commonly being done in the blood bank before storage of cellular components.

Question 6

Pernicious anaemia (?Alcohol)

Features of Pernicious Anaemia

· Most common >40

· Antibody screen – 80-90% have circulating antibodies to gastric parietal cells, 55% have antibodies to intrinsic factor

· Often associated with other auto-immune conditions

· Macrocytosis (MCV usually >110)

· RBC changes on blood film – Howell –Jolly bodies, target cells

· Hypersegmentation of neutrophils 

· Leucopaenia & thrombocytopaenia are common

· Bone marrow will show megaloblastic changes

· Iron stores are usually increased

· Serum B12 decreased

· Serum/ red cell folate is usually normal or increased

· LDH ↑↑ - reflects ineffective erythropoiesis

Hypothyroidism can cause a mild anaemia – MCV is usually raised

Evan’s Syndrome = warm auto-immune haemolytic anaemia & ITP

Question 7

Mother α Father β

This combination can not cause a severe thalassaemia, offspring may be carrier for either or both condition but will not develop clinical disease. All other conditions have potential for offspring to have severe disease. 

Question 8

Observe 

Patient has CLL without any additional adverse prognostic factors (Rai 0, Binet A). Median survival is 10 years. See answer for question 1.

Question 9

Allogeneic BMT 

Allogeneic BMT is the only potential curative procedure for CML. Sibling matched BMT has a 60% median 5 year survival, MUD has a 40% median 5 year survival. Patients treated with interferon have a longer survival cf. those treated with hydroxyurea. Approximately 15% will achieve major or complete cytogenetic response (>65% Philadelphia –ve cells).

Question 10

Venesection 

Venesection is the quickest way of reducing red cell mass & achieving target haematocrit (<0.47 for (, <0.44 for (). 450ml can be safely removed every 2-3 days from younger patients: in the elderly a more cautious approach is needed.

Hydroxyurea is the most commonly used myelosuppressive therapy. The onset of myelosuppression is rapid (but overdosage is readily reversed by temporary withdrawal). Once the desired haematocrit is reached, maintenance therapy is generally 10-20 mg/kg/day.

Radioactive phosphorus is a long established treatment. A decrease in red cell mass is generally seen within 6-12 weeks of injection. Hydroxyurea is the recommended myelosuppressive agent for patients < 65. for those >65 hydroxyurea or 32P can be used.

Question 11

ABO incompatibility 

Allogeneic bone marrow transplantation is usually restricted to persons less than 60 years of age. The results tend to be poorer in older patients because of increased complications associated with graft-versus-host disease (GVHD) in this population.

Bone marrow transplantation using unrelated donors has become a widely applied therapy. While the results remain somewhat inferior to those seen when using an HLA-matched sibling donor, treatment outcomes with this approach have been improving as the techniques to manage GVHD and graft rejection have been refined (see below).

An alternative approach is to identify a related individual who shares most, but not all, of the patient's HLA antigens. Successful allogeneic transplantation can be performed using marrow from such donors, but the risk of graft rejection and GVHD increases with the level of mismatch. Long-term survival for recipients of marrow with one antigen mismatched is about the same as that for recipients of HLA-identical marrow. There is a somewhat higher rate of death from GVHD, but there is a somewhat lower rate of death from tumour relapse because the mismatched marrow exerts a greater graft-versus-tumour effect. However, with more than one gene mismatched, more serious complications are encountered; results deteriorate substantially with two or three antigen mismatched marrow.

	

	 

	  
	Table 116-2
Prevention Of Acute Graft-versus-Host Disease
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	Histocompatibility matching of donor and recipient 

Sterile environment 

In vivo prophylaxis 

  Cyclosporin [image: image11.png]


methotrexate [image: image12.png]


prednisone 

  Antithymocyte globulin 

  FK-506 

In vitro marrow T cell depletion 

  Antibodies [image: image13.png]


complement 

  Immunotoxins 

  E-rosette depletion 

  Lectin treatment 

  Immunoadsorbent column separation 

  Elutriation
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Transfusion-related GVHD is mediated by donor T lymphocytes that recognize host HLA antigens as foreign and mount an immune response, which is manifested clinically by the development of fever, a characteristic cutaneous eruption, diarrhoea, and liver function abnormalities. GVHD can also occur when blood components that contain viable T lymphocytes are transfused to immunodeficient recipients or to immunocompetent recipients who share HLA antigens with the donor. In addition to the aforementioned clinical features, transfusion-associated (TA-GVHD) GVHD is further characterized by marrow aplasia and pancytopaenia. In contrast to GVHD that develops in the setting of allogeneic marrow transplantation, TA-GVHD is notoriously resistant to treatment with immunosuppressive therapies, including glucocorticoids, cyclosporin, antithymocyte globulin, and ablative therapy followed by allogeneic bone marrow transplantation. Clinical manifestations appear at 8 to 10 days, and death occurs at 3 to 4 weeks post transfusion. The resistance to treatment and fatal outcome highlight the need for identification of patient groups at risk for TA-GVHD and use of methods for its prevention.

TA-GVHD can be prevented by irradiation of cellular components (minimum of 2500 cGy) before transfusion to patients at risk. At present, patients at risk for TA-GVHD include foetuses receiving intrauterine transfusions, selected immunocompetent (e.g., lymphoma patients) or immunocompromised recipients, recipients of donor units known to be from a blood relative, and recipients who have undergone marrow transplantation. Directed donations by family members should be discouraged (they are not less likely to transmit infection); lacking other options, the blood products from family members should always be irradiated.

	

	 

	  
	Table 116-1
Diseases Treated With Haematopoietic Stem Cell Transplantation
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Allogeneic
Autologous
MALIGNANCIES
Acute leukaemia (lymphoblastic or myelogenous)
+
+
Chronic myelogenous leukaemia
+
+
Myelodysplastic syndrome
+
-
Lymphoma
+
+
Hodgkin's disease
+
+
Multiple myeloma
+
+
Chronic lymphocytic leukaemia
+
+
Myelofibrosis
+
-
Breast cancer
-
+
Testicular cancer
-
+
Ovarian cancer
-
+
Neuroblastoma
+
+
Peripheral neuroepithelial tumours
-
+
Wilms's tumour
-
+
Ewing's sarcoma
-
+
NONMALIGNANT CONDITIONS
Aplastic anemia
+
-
Pure red cell aplasia
+
-
Paroxysmal nocturnal haemoglobinuria
+
-
Fanconi's anemia
+
-
Sickle cell anemia
+
-
Thalassaemia
+
-
Severe combined immunodeficiency
+
-
Leukocyte adhesion defects
+
-
Glanzmann's thrombasthenia
+
-
Gaucher's disease
+
-
Chronic granulomatous disease
+
-
Chédiak-Higashi syndrome
+
-
Hurler's syndrome
+
-
Hunter's syndrome
+
-
Metachromatic leukodystrophy
+
-
Adrenoleukodystrophy
+
-
Lesch-Nyhan syndrome
+
-
Type IIa glycogen storage disease
+
-
Osteopetrosis
+
-
Radiation accidents
+
-
Others
+
-
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Question 12

? Pluripotent stem cells

The most primitive cells have the highest proliferative potential, eventually giving rise to multipotential colony forming cells; these give rise to mixed-lineage differentiated progeny but have little capacity for self-replicative divisions.

Progenitor cells, Myeloblasts (also called myelomonoblasts in Hoffbrand & Petitt Essential Haematology), Promyelocytes & Myelocytes form the Mitotic pool. Pluripotent stem cells have the potential to differentiate into more than one cell lineage. Metamyelocytes, Band & Segmented neutrophils are post-mitotic. The granulocyte reserve consists of band & segmented neutrophils held in the marrow – a “storage compartment”. 

Question 13

CMV or  EBV infection 
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Depends on age of patient. In version remembered in Infectious Diseases questions the patient was 18, making the likelihood of EBV much higher. If the patient was 60 it is almost certain that she would have CMV

The differential diagnosis of IM and atypical lymphocytosis includes acute infection with cytomegalovirus, Toxoplasma, HIV, human herpes virus 6, and hepatitis virus as well as drug hypersensitivity reactions. Cytomegalovirus is the most common cause of heterophile-negative mononucleosis, usually involves older patients, and is associated with a lower frequency of sore throat, splenomegaly, and lymphadenopathy than IM due to EBV. Other diseases that share some of the features of IM include rubella, acute infectious lymphocytosis in children, and lymphoma or leukaemia.
Question 14

RBC (cold) agglutination 

In cold type auto-immune haemolytic anaemia syndromes, direct Coomb’s test reveals complement only on the red cell surface. The antibody can be monoclonal (as in idiopathic cold agglutinin syndrome or associated with lymphoproliferative disorders) or polyclonal (post infection with Mycoplasma or infectious mononucleosis). Increased LDH is a marker of haemolysis. MCV is raised at room temperature due to agglutinates, & normalises at 370.

Question 15

Vincristine 

Question 16

Immunophenotyping 

See answer to question 1

FRACP 1999

Question 1

CML

See answer to 2000 question 9. Recombinant interferon [image: image18.png]


is approved for use in the treatment of chronic myeloid leukaemia, hairy cell leukaemia, and AIDS-related Kaposi's sarcoma; it is an effective adjuvant therapy for high-risk melanoma. In addition, interferon [image: image19.png]


has activity in low-grade non-Hodgkin's lymphoma, multiple myeloma, and renal cell carcinoma. Interferon can prolong the plateau phase of myeloma for up to six months but survival does not appear to be increased.

Question 2

Gene deletion 

In ( thalassaemia the production of ( globin is deficient as a result of gene deletions in 1 or more of the 4 ( loci. Consequently there is an excess production of ( chains in adults & children & ( chains in infants. The excess chains form tetramers – haemoglobin Barts ((4) in infants & haemoglobin H ((4) in adults. These tetramers have marked instability, with a left-shifted oxygen dissociation curve. The haematological manifestations of ( thalassaemia are a function of the extent to which these tetramers accumulate, which in turn depends on how many of the 4 ( loci have been deleted. Carriers have only 1 or 2 deletions. With 3 ( globin loci erythropoiesis is essentially normal & anaemia & hypochromia do not occur. These people are silent carriers. 2 ( loci are sufficient for near normal erythropoiesis. This state is characterised by mild anaemia (Hb within 10-20g/L of normal) & moderate microcytosis & hypochromia, & is called ( thalassaemia trait.

Question 3

Beta chain dysfunction 

( Thalassaemia is caused by point mutations within the ( globin gene. There are more than 200 different mutations described, & the severity of the ( thalassaemic defect depends varies with different mutations. Some mutations ((o) prevent the formation of any ( chains at all; others ((+) allow some ( chain formation to occur. The excess ( chains do not form tetramers but instead are bound to the red cell membrane & produce membrane damage.

Question 4

Anti factor Xa assay 

Question 5

?Factor VIII concentrate or Anti D (because uses large pool of donors)

	

	 

	  
	Table 115-3
Risks Of Transfusion Complications
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Frequency, Episodes:Unit
Reactions
 
  Febrile (FNHTR)
1–4:100
  Allergic
1–4:100
  Delayed haemolytic
1:1,500
  Acute haemolytic
1:12,000
  Fatal haemolytic
1:100,000
  Anaphylactic
1:150,000
Infections*
 
  Hepatitis C
1:103,000
  Hepatitis B
1:200,000
  HIV-1
1:490,000
  HIV-2
None reported
  HTLV-I (II)
1:641,000
  Malaria
1:4,000,000
Other complications
 
  RBC allosensitisation
1:100
  HLA allosensitisation
1:10
  Graft-versus-host disease
Rare
 Hypovolaemia
NQ †
  Iron overload
NQ
  Hypothermia
NQ
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	* Infectious agents rarely associated with transfusion or theoretically possible, unknown risk include parvovirus B-19, Babesia microti (babesiosis), Borrelia burgdorferi (Lyme disease), Trypanosma cruzi (Chagas' disease), and Treponema pallidum.

† NQ, not quantified.

NOTE: FNHTR, febrile nonhaemolytic transfusion reaction; HIV, human immunodeficiency virus; HTLV, human T lymphotropic virus; RBC, red blood cell.


	


Question 6

Intravenous heparin followed by S/C heparin 

Warfarin is a teratogen in the 1st trimester, causing warfarin embryopathy (nasal hypoplasia, stippled epiphyses & other manifestations) in <5-67% of pregnancies in different series. Warfarin crosses the placenta, & at any stage of pregnancy is associated with CNS abnormalities & increased risk of fetal haemorrhage, both in utero & at delivery. 

Heparin does no cross the placenta, so the is no teratogenic or haemorrhagic risk to the fetus. Potential maternal complications are haemorrhage, thrombocytopaenia & osteoporosis. 

Standard practice for thromboembolic disease in pregnancy is to give heparin, switching to warfarin after delivery. Warfarin can be given in weeks 12-36 if there are difficulties with heparin. Thrombolysis is contra-indicated in pregnancy.

FRACP 1998

Question 1
CRF 

ESRF is the main indication for EPO treatment, as the failure to produce erythropoietin is the main cause of anaemia in this setting. EPO treatment corrects transfusion dependency, & also increases well being, growth, energy & cardiac output.

Other potential uses for EPO

· Pre autologous blood transfusion

· Haemopoietic recovery following chemotherapy/ BMT

· Anaemia of chronic disease (appears to increase well being & decrease transfusion requirement but no effect on disease)

· Anaemia associated with aplastic anaemia & myelodysplasia (little consistent benefit in marrow failure)

FRACP 1997

PAPER 1

Question 6
A low molecular weight  heparanoid (orgaran)

Thrombocytopaenia occurs in ~10% of patients on heparin & is usually mild. LMWH is less likely to cause thrombocytopaenia, but because of antibody cross-reactivity, LMWH cannot be used to treat established thrombocytopaenia 2o to heparin. Occasionally heparin can cause severe thrombocytopaenia accompanied by paradoxical thrombosis. Discontinuing heparin can promptly reverse the syndrome & may be life saving.

Treatment of patients with HITT is empirical. Rapid acting anticoagulant drugs are often needed; 4 have been successfully evaluated in trials. These are danaporoid sodium (Orgaran), LMWH (not used clinically because of cross reactivity) hirudin, & the defibrinogenating snake venom ancrod (Arvin). Danaporoid is a reasonable choice in patients with HITT. (NEJM Dec 96 in Dunedin haematology notes).

Remember also that long term heparin associated with osteoporosis, probably via activation of osteoclasts. Also might ask question related to warfarin induced skin necrosis. Uncommon complication due to thrombotic occlusion of small vessels (3-8 days after starting therapy) occurring 1oly  in patients with protein C or protein S deficiency.

Question 37

Gene deletion 

See answer to 1999 question 2

Question 50
Impaired release of iron from macrophages 

I found a reference from a German journal from 1977(!), which said, “Patients with elevated concentration of serum ferritin had a decreased level of serum iron and showed also anemia. Their bone marrow reticulum was rich in dyeing iron. These results suggest that hyperferritinaemia in patients with advanced Hodgkin's disease is related to a lack of release of iron from reticuloendothelial system.”

Question 63

Resistance to activated protein C 

See answer to 2000 question 4

PAPER 2

Question 2

Microcytic hypochromic red blood cells 

In ( thalassaemia the production of ( globin is deficient as a result of gene deletions in 1 or more of the 4 ( loci. Carriers have only 1 or 2 deletions. With 3 ( globin loci erythropoiesis is essentially normal & anaemia & hypochromia do not occur. These people are silent carriers. 2 ( loci are sufficient for near normal erythropoiesis. This state is characterised by mild anaemia (Hb within 10-20g/L of normal) & moderate microcytosis & hypochromia, & is called ( thalassaemia trait.

 ( Thalassaemia is caused by point mutations within the ( globin gene. ( Thalassaemia trait/ ( thalassaemia minor presents as a modest anaemia with striking microcytosis (MCV often <70fl).

Question 18

Iron deficiency 

Hyperthyroidism is associated with a mild normocytic anaemia in approximately 20% of cases.

Beta thalassaemia minor often causes a microcytosis with MCV <70, but haemoglobin is rarely <100.

Question 29

Mixed Cryoglobulinaemia 

Question 31

Homozygous haemoglobin E 

See Sharon Jackson’s handout. 

Features of Hb E

· Common in SE Asia (15-30% heterozygotes)

· Moderately unstable when exposed to oxidants

· Mild anaemia (Hb 100-120) with few symptoms – compensated haemolysis, mild jaundice, no hepatosplenomegaly

· Reticulocytes normal

· See target cells & hypochromic microcytic RBC on peripheral blood film

· No Hb H inclusions

· On Hb electrophoresis 2% Hb F, 98% Hb E (+A2) – occurs in same region

· Treatment not usually required

· Hb E/ ( Thal trait is transfusion dependent

Question 37

APML 

	

	

	  
	 
 
 
Cytochemistry a
FAB subtype
% of Cases
Morphology
Peroxidase/Sudan Black
Nonspecific Esteraseb
Flow Cytometryc
Cytogenetic Associationd
M3: Hypergranular promyelocytic leukaemia
8–15
Hypergranular promyelocytes with multiple Auer rods
Variant: hypogranular
+
-
CD13, 15, 33, HLA-DR-
t(15;17) (q22;q11-12)
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Patients with AML most often present with nonspecific symptoms that begin gradually or abruptly and are the consequence of anemia, leucocytosis, leucopaenia or leukocyte dysfunction, or thrombocytopaenia. Nearly half have had symptoms for 3 months or more before the leukaemia is diagnosed.

Half mention fatigue as the first symptom, but most complain of fatigue or weakness at the time of diagnosis. Other nonspecific complaints, such as anorexia and weight loss, are common. Fever, with or without an identifiable infection, is the initial symptom in approximately 10 percent of patients. Similarly, signs of abnormal haemostasis (bleeding, easy bruising) are noted first in 5 percent of all cases. On occasion, bone pain, lymphadenopathy, nonspecific cough, headache, or diaphoresis are the presenting symptoms.

Fever, splenomegaly, hepatomegaly, lymphadenopathy, sternal tenderness, and evidence of infection and hemorrhagic tendencies are often found at diagnosis. Significant gastrointestinal bleeding, intrapulmonary haemorrhage, or intracranial haemorrhage occur most often in M3 leukaemia. Anemia is usually present at diagnosis and can be severe. The degree varies considerably irrespective of other haematological findings, splenomegaly, or the duration of symptoms. The anemia is usually normochromic normocytic. Decreased erythropoiesis often results in a reduced reticulocyte count, and erythrocyte survival is decreased by accelerated destruction. Active blood loss also contributes to the anemia.

The median presenting leukocyte count is about 15,000/[image: image24.png]


L. Twenty-five to 40 percent of patients will have counts less than 5000/[image: image25.png]


L, and 20 percent will have counts greater than 100,000/[image: image26.png]


L. Fewer than 5 percent will have no detectable leukaemia cells in the blood. There can be poor neutrophil function, demonstrated functionally by impaired phagocytosis and migration and morphologically by abnormal lobulation and deficient granulation.

Platelet counts under 100,000/[image: image27.png]


L are found at diagnosis in about 75 percent of patients, and about 25 percent of patients will have counts less than 25,000/[image: image28.png]


L. Both morphologic and functional platelet abnormalities can be observed. These include, for example, large and bizarre shapes with abnormal granulation and inability of platelets to aggregate or adhere normally to one another.

Daily oral ATRA during induction has been shown to improve outcome in patients with t(15;17). The cells in this subtype are induced to differentiate, and complications of cytotoxic therapy (e.g., DIC) are usually averted. However, retinoic acid syndrome may develop within the first 3 weeks of therapy. The syndrome includes fever, chest pain, dyspnoea, pulmonary infiltrates, and progressive hypoxemia. Unless reversed, it can rapidly be fatal. It must be aggressively managed with early initiation of glucocorticoid therapy, oxygen, and supportive care measures. Patients with elevated leukocyte counts are at particular risk for this syndrome, but it may also develop in the setting of low white blood cell counts. Some investigators advocate the addition of chemotherapy if the leukocyte count rises above 10,000/[image: image29.png]


L. It is important that patients induced into CR with ATRA receive consolidation chemotherapy, as essentially all patients treated with ATRA alone relapse.

In M3 leukaemia patients treated with 7 and 3, a second course of chemotherapy should be withheld despite persistence of leukaemia promyelocytes in the bone marrow on days 14 to 28, as CR frequently follows one course of standard 7 and 3 therapy in this subtype of AML, despite persistence of leukaemia cells in the bone marrow during the initial weeks of therapy.

The importance of ATRA for M3 leukaemia was demonstrated in a National Cancer Institute-sponsored intergroup study, where patients were randomised to receive either ATRA or standard 7 and 3 for induction. This was followed by one cycle of standard 7 and 3 therapy and one cycle of high-dose cytarabine and daunorubicin for all patients and a second randomisation for the maintenance phase between ATRA or observation. Although the follow-up is relatively short, almost all patients who received chemotherapy alone followed by observation have relapsed. Patients receiving ATRA mostly remain in CR. This study demonstrates the importance of ATRA therapy in patients with t(15;17), although the best time for administering it is still not clear.

The clinical relevance of RT-PCR in detecting residual disease in M3 leukaemia has been shown by several groups. With current assays, the complete and sustained disappearance of the PML-RAR[image: image30.png]


 transcript by RT-PCR is associated with a high probability of maintaining disease-free survival. Persistence of the RT-PCR product predicts for relapse, suggesting that the disease was not eradicated, and further therapy is indicated

Question 38

Breast Cancer 

Question 48

myeloma cast nephropathy 

The formation of intratubular casts containing filtered immunoglobulin light chains and other proteins, including Tamm-Horsfall protein produced by thick ascending limb cells, is the major trigger for ARF in patients with multiple myeloma (myeloma-cast nephropathy). Light chains may also be directly toxic to tubule epithelial cells.

Question 59

Lupus anticoagulant 

APTT fails to correct after 50:50 dilution with normal plasma

Question 67

Venous thrombosis prophylaxis restricted to periods  of “high risk”

On the basis of retrospective analyses of patients with antithrombin III, protein C, or protein S deficiency, (17,18) the lifetime prevalence of venous thromboembolism in such patients is over 50 percent. Initial episodes of venous thromboembolism are rare before the age of 18 years and uncommon after the age of 50; venous thromboembolism usually occurs in high-risk situations (for example, after orthopaedic surgery). These observations justify aggressive prophylaxis in asymptomatic patients with thrombophilia during high-risk situations. Some experts recommend long-term anticoagulant therapy for such patients, but the safety and efficacy of this approach are not known.
Heterozygous patients with protein C or S deficiencies who develop acute thrombosis should be heparinised and then placed on oral anticoagulants. There are, however, two potential problems with the use of coumarin anticoagulants in these patients. First, these vitamin K antagonists (see Fig. 118-1 and Fig. 60-5), which lower the level of the procoagulant factors II, VII, IX, and X, also may reduce the concentration of proteins C and S sufficiently to nullify the desired antithrombotic effect. In addition, there are patients with coumarin-induced skin necrosis who are protein C-deficient, suggesting that this defect may predispose patients to a rare but serious complication of oral anticoagulants. Patients with homozygous protein C deficiency require periodic plasma infusions rather than oral anticoagulants to prevent recurrent intravascular coagulation and thrombosis.

Patients with protein C or S deficiency or heterozygous factor V Leiden patients have a lower likelihood of recurrent disease and do not need long-term anticoagulation until their second or subsequent episode of thromboembolism.

Question 76

HUS  - association with E coli O157:H7

Picture as for 2000 question 2

Patients present with fever, thrombocytopaenia, microangiopathic haemolytic anemia, hypertension, and varying degrees of acute renal failure. In many cases, onset is preceded by a minor febrile or viral illness, and an infectious or immune-complex-mediated cause has been proposed. As in TTP, there is no evidence of disseminated intravascular coagulation. In contrast to TTP, the disorder remains localized to the kidney, where hyaline thrombi are seen in the afferent arterioles and glomerular capillaries. Such thrombi are not present in other vessels, and neurological symptoms, other than those associated with uraemia, are uncommon. There is no effective therapy; however, with dialysis for acute renal failure, the initial mortality is only 5 percent. Between 10 and 50 percent of patients are left with some chronic renal impairment.

 
Question 77

SLE 

SLE is a cause of warm auto-immune haemolytic anaemia

Laboratory features of warm AIHA

· Anaemia

· Spherocytosis on peripheral film

· Reticulocytes ↑↑

· Neutrophilia common

· RBC coated with IgG and or complement on direct Coomb’s

· Auto antibody often has no specificity

· LDH ↑

· Haptoglobins ↓

Clinical features

· Highly variable symptoms

· Chronic compensated haemolysis

· Mild jaundice common

· Splenomegaly usual

Question 79

Haemophilia B 

Haemophilia A X-linked 1 in 10 000 male births

Deficiency of factor VIII - patients usually have < 5% factor VIII

Disorder characterised by bleeding into soft tissues, muscle & weight-bearing joints

Typically prolonged APTT with all other tests normal

Haemophilia B (Christmas disease) X-linked 1 in 100 000 male births

Deficiency of factor IX

Clinically indistinguishable from haemophilia A with similar coagulation profile 

Deficiencies in factors V, VII, & II (prothrombin) may occur but are exceedingly rare. They are autosomal recessive disorders

Von Willebrand’s disease is the most common inherited coagulation disorder – autosomal dominant inheritance (except type III disease) & occurs in 1 in 800-1000 individuals

Laboratory findings are variable; most diagnostic pattern is combination of

· prolonged bleeding time

· reduction in plasma vWF concentration (normal = 10 g/L)

· parallel reduction in biological activity (measured with risocetin cofactor assay)

· reduced factor VIII activity

Antiphospholipid syndrome can cause a variety of thrombotic disorders & thrombocytopaenia – tendency is toward thrombosis rather than excessive bleeding. APTT does not correct after 50:50 dilution with normal plasma 

Aspirin inhibits cyclo-oxygenase & platelet production of thromboxane A2. Aspirin irreversibly inhibits cyclo-oxygenase so haemostasis is impaired for 5-7 days. Other NSAIDs are competitive & reversible inhibitor s& produce more transient effects on haemostasis. Patients with drug induced cyclo-oxygenase deficiency often have prolonged bleeding time & platelets fail to aggregate when incubated with serum

