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Anemia 





Microcytic anemia  
• Definition/Etiology: -  

Microcytosis refers specifically to an 
MCV that is lower 

 than normal, which is usually below 
80 fL. 

 - Hemoglobin is made of heme and 
globin 

 ▪ Routine blood smear will not be 
effective in telling the difference 
between the types of microcytosis. All 
of them will be hypochromic . Best 
way to differentiate is iron study. 





Iron deficiency anemia 
▪ Most common type of anemia.  

- Absorption occurs in the duodenum. 

- Transferrin transports iron in the blood and delivers it to liver and bone 
marrow macrophages for storage .  

- Stored intracellular iron is bound to ferritin, which prevents iron from 
forming free radicals.  

- Labs :  

( low serum iron ,  low ferritin < 10 ng/ml , low transferrin saturation , 
high TIBC ) 

- Common in menstruating female and in GI malignancy as occult blood 
loss . 











Sideroblastic anemia 

•  Iron-laden mitochondria form a ring 
around the nucleus of erythroid 
precursors; these cells are called 
ringed sideroblasts (hence, the term 
sideroblastic anemia). 

• Sideroblastic anemia is the only 
microcytic anemia in which serum iron 
is elevated. 



Thalassemia  

Anemia due to decreased synthesis of the globin chains of hemoglobin. 

▪ Divided into α- and β-thalassemia based on decreased production of alpha 
or beta globin chains both are inherited as AR. 

▪ Normal types of hemoglobin are HbF (α2γ2) 1% , HbA (α2β2) <97% , and 
HbA2 (α2δ2) 2.5% . 

-Presentation : Minor (Asymptomatic) , Major (transfusion dependent)  

-in major forms , expansion of hematopoiesis into the skull (reactive bone 
formation leads to 'crewcut ' appearance on x-ray) and facial bones 
('chipmunk facies), extra medullary hematopoiesis with 
hepatosplenomegaly. 

 



Gene 
deletion  

Point 
mutation 





'chipmunk face 'crewcut  ‘ or hair on end appearance 



fatigue, pallor,  :This patient presented with 40Q
. What is the morphologic type of  anemia  constipation

you’re  expecting to find in  this patient? 



Normocytic Normochromic  anemia 
 

 (anemia of chronic disease due to hypothyrodism) 



Macrocytic anemia  
• Although a macrocytic anemia could be from B12 or folate deficiency, direct alcohol effect on the 

bone marrow, or liver disease. 

• the first step is a peripheral smear.  This is to detect hypersegmented neutrophils. 

•  Once hypersegmented neutrophils are seen, then you would get B12 and folate levels (with a mean 
lobe count >5). 

 ▪ Megaloblastic anemia  
▪ Etiology:  

- Vitamin B12 deficiency is caused by:  

o Pernicious anemia. is the most common cause of vitamin B12 deficiency. 

o Pancreatic insufficiency (Pancreatic enzymes are needed to absorb B12). 

o Dietary deficiency (unusual and requires several years to produce disease).  Strict vegetarian . 

o Crohn disease, celiac or any disease damaging the terminal ileum.  

o gastrectomy or gastric bypass for weight loss. 

-   Folate deficiency is caused by: 

 o Dietary deficiency (goat’s milk has no folate and provides only limited iron and B12).  

o Drugs: phenytoin, Trimethoprim .and methotrexate  use suggest folate deficiency. 



• Presentation: 

B12 deficiency can give any neurological abnormality, but peripheral neuropathy is the most common.  

 

▪ Diagnostic Tests: - B12 and folate deficiency are identical hematologically and on blood smear.  

- Laboratory abnormalities common to both B12 and folate deficiency are: 

 o Megaloblastic anemia.  

o Decreased reticulocyte count (Red cells are destroyed as they leave the marrow due to ineffective 
erythropoiesis). 

 o Macroovalocytes.  

- both B12 and folate deficiency increase homocysteine levels, only B12 is associated with an increased MMA. 

▪ Tested facts about macrocytic anemia:  

- The Schilling test is rarely used to determine the etiology of vitamin B12 deficiency.  

- Pernicious anemia is confirmed with anti-intrinsic factor and anti-parietal cell antibodies.  

▪ Treatment: - Replace what is deficient.   



Q4: This blood film is for a patient with vitiligo(pt with neurological symptom =vit. B 12). 

A-What is the blood film finding?   

Hypersegmented Neutrophil 

B-What is  the diagnosis 

Vitamin b12 deficiency  anemia 

C- Mention 3 causes ?  

Pernicious anemia (mcc) 

Pancreatic insufficiency  

Malabsorbtion cronhs disease …regional enteritis  

Tapeworm (diphyllobothrium latum ‘rare’) 

D-Most specific test to confirm your Dx? 

Blood level of b12  

E- If it pernicious anemia , how you can confirm your diagnosis? 

Look for Antibody to intrinsic factor  

Other test but rarely use now schilling test 

F- How you can manage your pt? 

Replace vit. B12 lifelong …1000Mg/IM 6doses ,3 days apart  

Then every 3 months  one dose 

 



Q5:What’s you diagnosis? 

Megaloblastic anemia 

What blood film show? 

Hypersegmented neutrophil 

Oval macrocytes 

If it folate deficiency anemia how you can confirm your Dx? 

Folate RBC’s level 

Mention 3 drugs that may cause folate deficiency anemia? 

Phenytoin ,MTX , Trimethoprim 

How you can manage the pt.? 

5mg daily for 3 w 

Maintenance 5mg once per week   



HB is 9  

MCV is 105  

 

1- what is your diagnosis ?  

2- what cause this disease ?  

3- mention 3 lab test to confirm your diagnosis ?  
 

1- pernicious anemia  

 

2- vitamin B12 deficiency , due to antibodies against parital cells or IF   

  

3- blood film  

     B12 level  

     test for antibodies against IF  

     Schilling test  



Q6: 32 YO female patient presented with 

pallor, lower limb numbness, & Vitiligo , what 

is the diagnostic test? 

Serum B12 level 

 

Q7: This patient suffered from parasthesia 

and weakness in her lower limbs, what is your 

diagnosis? 

Megaloblastic anemia  (Due vit.B12 

deficiency). 

 

http://www.pathologystudent.com/?attachment_id=742








Hemolytic anemia 
• caused by decreased RBC survival from increased destruction of the cells. 

 ▪ The destruction may be inside the blood vessels (intravascular) or outside 
(extravascular), which generally means inside the spleen.  

▪ Hemolytic anemia may be chronic (sickle cell disease, paroxysmal nocturnal 
hemoglobinuria, and hereditary spherocytosis) or acute (drug-induced hemolysis, 
autoimmune hemolysis, or glucose 6-phosphate dehydrogenase deficiency). 

 ▪ All forms of hemolysis can lead to:  

-  Sudden decrease in hematocrit.  

-  Increased levels of LDH, indirect bilirubin, and reticulocytes. 

-  Decreased serum haptoglobin (Haptoglobin binds circulating hemoglobin and reduces 
renal excretion of free hemoglobin, preventing tubular injury) . 

-  Hyperkalemia from cell breakdown.  

-  Folate deficiency from increased cell production using it up; folate stores are limited.  

-  Chronic hemolysis is associated with bilirubin gallstones 



Sickle cell anemia 
• Autosomal recessive mutation in β chain of 

hemoglobin; a single amino acid change replaces 
normal glutamic acid (hydrophilic) with valine 
(hydrophobic) .  

▪ HbS polymerizes when deoxygenated; polymers 
aggregate into needle-like structures, resulting in 
sickle cells:  

- Increased risk of sickling occurs with hypoxemia, 
dehydration, and acidosis, infection and fever. 

 - HbF protects against sickling; high HbF at birth is 
protective for the first few months of life. 
Treatment with hydroxyurea increases levels of 
HbF. 



Q10:This patient is anemic, and have abdominal 

&lower limb pain. What’s your diagnosis? 

Sickle Cell Anemia 

What is the most specific test to confirm the Dx? 

HB electrophoresis (HBS no HBA2 ,2-20%HBF) 

What other investigations? 

Bcz it a hemolytic disease LDH , unconjugated 

bilirubin and reticulocyte will increase 

On Urine analysis microscopic hematuria 

Management of acute sickle cell pain crisis? 

Oxygenation ,hydration ,analgesic(opiate) 

For all sickle cell pt :Abx, and vaccination against 

hemophilius and pneumococcal influenza   



Q11: 21 YO male patient presented with dark urine & mild jaundice. 

What is the diagnosis? 

Sickle cell anemia 

***clinical presentation of SCA 

1. Painful vasooclusive crisis :severe bone pain (femur ,pelvis 

,humerus ,ribs) associated fever ,sweating ,tachycardia 

2. Acute chest $:mcc of death in adult with SCA 

3. Silent stroke  

4. Sequestration crisis(thrombosis of venous outflow):massive 

splenomegaly ,priapism(prostatic plexus vein) 

5. Aplastic crisis after parovirus b19 infection 

6. Osteomylitis caused by Salmonella  

 













Hereditary spherocytosis  



Q16: Pt presented with anemia & splenomegaly with family Hx of Anemia,  what is 

the Dx? 

Hereditary spherocytosis. 

What blood film show? 

Spherocyte  

Findings on investigation? 

inc. MCHC 

Inc. reticulocyte  

Inc. unconjugated bilirubin 

inc. LDH 

Coombs test :negative 

Osmotic fragility test :inc. lysis in hypotonic solution 

Management?  

Folate replacement , splenectomy(resolve symptom and jaundice but spherocyte 

will remain)  

 







Q13: 45 YO pt complains of 

progressive fatigue, 

exertional dyspnea, 

jaundice, & with following 

picture.what the most 

likely Dx? 

Intravascular Hemolytic Anemia 







G6PD Deficiency  



 Q17: What’s the hematological abnormality in this blood film? 

G6PD deficiency(x-linked ,decrease NADPH which protect against 

oxidative stress ) 

Most common type of stress ? 

infection 

Drugs that may cause oxidative stress? 

Primiquine ,,Aspirin , Isoniazid , Nitrofurantoin Sulfa drug 

 (PAINS)   

Blood film show ? 

bite cells  

Definitive test : G6PD level  

Treatment ?hydration and transfusion if severe hemolysis  

 

 

 







Signet ring  
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Bleeding Disorders 





 



 



 



 

Or platelet 

dysfunction 



Pathophysiology: Factor VIII deficiency (either familial or denovo). 

Familial Inherited by: X- linked Recessive. 

Presented with : Deep tissue bleeding (Joint/ Muscle), After surgical bleeding.  

Laboratory: Prolonged PTT but normal PT, platelets and bleeding time. 

With decreased factor VIII. 

Treatment: Recombinant VIII. 

 
Hemophilia b= Factor IX 

deficiency. 



 



Warfarin induced skin necrosis 

• Occurs typically within first few days of therapy (Usually the large 
doses). 

• Pathophysiology: The decrease of clotting factors (1972) is slower 
than that of Protein C and S which will lead to a transient 
hypercoagulable state. 

• Complaining: Thromboembolism and skin necrosis in the 
(extremities, breast, trunk, and penis and migrate over period of 
hour), especially in patient with underlying protein C deficiency. 

• Treatment: Cessation of warfarin and starting of protein C 
concentrate.  

 

 



 



 

Note we don’t give Antibiotic.  



 



 



• Answer for previous case might be VWD 

- Low plateletes 

- Inc BT , PTT 



 







 



Q38:Alcoholic patient with loss of 

consciousness and  thrombocytopenia 

what  is  the cause  of thrombocytopenia? 
 



• Hypersplenism  ,  NOT   liver cirrhosis 

 

:الفكرة   

• Alcholic  liver cirrhosis  hepatosplenomegaly  when the 
spleen enlarge it will destruct the platelets  





Henoch Schonlen Purpura (HSP) 

• Small vessel vasculitis, caused by IgA immune complex deposition, 
it is the most common vasculitis in children. 

• Present with palpable purpura on the legs and buttocks, GI pain 
and bleeding, and hematuria.  

• Usually occurs after URTI 

• It is self-limited and may be treated by corticosteroids. 

• Complications: Kidney diseases (Nephritis) and intussusception. 



 



 





Hematopoiesis 



 

 

Plasma cell disorders 



Multiple myeloma 

• General: Plasma cell neoplasm with monoclonal Ig production.  

• Clinical: (CRAB) features ….. – HyperCalcemia. – Renal failure (Bence jones 
proteins). – Anemia(BM infiltration/ renal failure). – Bone (osteolytic lesion 
with increased risk for fracture). – Increased risk for infections due to 
(monoclonal Ig production).  

• Diagnosis:  

1. SPEP: (Non IgM serum monoclonal Ig protein >3.5g/dl). 

  2. >= 10% clonal plasma cells in bone marrow aspirate.  

•  Treatment: 

1. Chemotherapy ( Bortezomab/ lenalidomide/ low-dose dexamethasone (first 
line)). 

2. HCT.  

3. Bisphosphonate.  





Q: 70 years old patient with low back pain 
and chronic anemia?

Multiple scattered lytic lesions 

What is your diagnosis? 

Multiple Myeloma 

Mention 2 tests to confirm the 

diagnosis? 

1.Serum protein electrophoresis. 

2.Bone marrow biopsy 

Two lab findings? 

- hypercalcemia 

-Bence jones protien in urine 

 

 

 

 

Q: This X-ray was done for a 60-
year old male who was C/O 
hypercalcemia.  

What is your diagnosis? 

Multiple Myeloma 

What is the abnormality seen in his 
serum protein electrophoresis  

plasma cells synthesizing a single Ig  
(usually IgG) called monoclonal  
M-protein]. 

What you expect to find on bone 
marrow aspiration? 

At least 10% of abnormal plasma cell 

 



Q: Bone marrow of patient with elevated serum and urine monoclonal protein 

What is the abnormality in blood film? 

Rouleaux formation. 

What is your diagnosis? 

Multiple myloma. 

What is the most common cause of death? 

Infection (lung or  urinary tract). 

 complications ? 

-Pathological fracture. 

-Loss of height secondary to 

 collapse of vertebrae. 

-Amyloidosis. 

-Rena stones , renal failure. 

-Anemia thrombocytopenia leukemia. 

-Cord compression due to plasmacytoma 

 or fractured bone fragment (rare). 

 



Q8.65 year old man presented
to the outpatient clinic C/O
chronic back pain and
bilateral lower limbs pain .
- a pelvic Xray was done .
- a routine blood tests are
significant for :
*anemia (Hb=8)
*Creatinine =2.5
*Calcium =11.4
*alkaline phosphatase=normal
• Spot diagnosis?Multiple Myeloma



1.What abnormality do 
you see?
Multiple lytic lesions 
(multiple myeloma)

2.Mention Two 
Investigations:
A-Blood & urine tests 
for M protein. 
B-Bone marrow 
aspiration



 

 

Myeloproliferative disorders 



Myeloproliferative Neoplasm 

• General: Group of myeloid neoplasm that have terminal myeloid cell 
expansion in the peripheral blood, often associated with JAK-2 
mutations.  

• Clinical: Depending on disorders (erythrocytosis, leukocytosis …).  

• Types :Essential thrombocytosis/ Polycythemia Vera/ Myelofibrosis.  

 



Polycythemia vera 

• General: Acquired disorder characterized by primary polycythemia, most 
commonly associated with JAK2 V617F mutation in myeloid progenitor.  

• Clinical: Elevated hemoglobin/ Thrombocytosis +- leukocytosis/ Hyper 
viscosity ( Erythromelalgia = burning cyanosis in hand and feet/ blurry 
vision)/ Aquagenic purities/ Thrombosis/ can progress to AML or 
myelofibrosis.  

• Diagnosis:  

- Hgb (Increased) – EPO (decreased) – JAK2 or other classic mutation.  

• Treatment: -Phlebotomy (goal Hct <45%) – Aspirin – If refractory: 
Cytoreductive therapy (Hydroxyurea).   



Differential of Polycythemia 









Essential thrombocytosis 

• General: Excessive clonal platelet production, often due to 
JAK2 mutation.  

• Clinical: Unexplained, persistent thrombocyosis/ Vasomotor 
symptoms (syncope, headache, dizziness, erythromelalgia)/ 
Thrombosis/ hemorrhage risk.  

• Diognosis: 
- Thrombocytosis> 450k/mm3. 
- Bone marrow biopsy (proliferation of enlarged, mature 

karyocyte). 
- Classic mutation or clear clonal marker.  
• Treatment: - Aspirin or anticoagulation. – Cytorduction   

(Hydroxyurea/ Anagrelide).  



Myelofibrosis 

• General:  

- Clonal myeloid proliferation, resulting in fibroblast hyperpactivity 
and fibrosis of the bone marrow. 

- Can be primary or secondary (due to burnout of myeloproliferative 
disorders).  

• Clinical: - Systemic symptoms (fatigue/ fever/ weight loss)                    
– splenomegaly* – Hepatomegaly – Extramedullary hematopoiesis  
– Anemia (tear drop on smear).  

• Diagnosis: Done marrow biopsy (fibrotic marrow).  

• Treatment: Hydroxyurea for mild cases/ Ruxolitinib (JAK2 inhibitor).  

 



 

 

Leukemia disorders 







Acute Leukemia 

• Sudden in onset. 
• Can occur in adult or children.  
• Rapidly fatal without treatment. 
• Composed of immature blast cells (neoplastic proliferation of blasts).  
• Both types: Acute lymphoblastic leukemia (ALL)/ Acute myeloblastic 

leukemia (AML).  
• Affect on hematopoiesis :increased blasts 'crowd-out' normal 

hematopoiesis >20%, resulting in "acute" presentation of anemia, 
thrombocytopenia, or neutropenia, bone pain. 

• WBC count: Blasts enter blood stream, resulting in high WBC count, Not 
severely elevated WBC’S. 
 
 



Q10.CBC shows a serious blood dyscrasia.what is the 
diagnosis?
Acute Myeloid Leukemia



a  known  case  of CML  presented  with jaundice, no 

splenomegaly or lymphadenopathy  Investigations revealed low 

Hb, High MCV, &  Indirect hyperbilirubinemia 

 

1. What  is  the type of anemia  ? 

2. Why   the mcv  is high? 

3. Mention 3 investigations to establish your  diagnosis 

 



• Hemolytic anemia (always associated with indirect 
hyperbilirunemia) 

• Due  to increased  reticulocytes production 

• -coombs test 

• -blood film 

• -LDH 

 

LDH  is most often measured to check for tissue damage. LDH is in many 

body tissues, especially the heart, liver, kidney, muscles, brain, blood 

cells, and lungs. Other conditions for which the test may be done include: 

Low red blood cell count (anemia) 



1- What’s you Dx ?  
CLL 
2- mention the name of the cell labelled?  

Smudge cell  

 

3- if the patient comes complaining of postural dizziness, cold extremities, fatigue, abdominal 

fullness and easy bruising .. Then what’s the stage of the disease ?  

Stage 4 last stage  



& weakness general with Patient :20Q 
his ,low HB & platelet has he ,wt loss 

  WBCs=75,000, he has cervical 
 .spleenomegaly & lymphadenopathy 

   What is your diagnosis? 



Chronic Lymphocytic Leukemia (NOT 
 sure! … Hodgkin's lymphoma??) 



Q9.Spot diagnosis?
Reed-Sternberg cells of 
Hodgkin’s Lymphoma



Q41: This is a 55-year old man with 
 history of lymphoma. What is the 

 diagnosis? 



Herpes Zoster Ophthalmicus 
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