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Outline

Case-based MCQs

• Q1 A 52 y.o. patrol business owner 
Worsening fatigue for 4 months.

• Q2 A 40 y.o. orchard farmer  
Progressive fatigue for 2 months.

• Q3 A 28 y.o. nursing practitioner 
 Off-and-on transient confusion for 

3 weeks

• Q4 An 80 y.o. retired teacher
 Progressing spontaneous 

ecchymoses for a week

• Q5 A 30 y.o. pregnant banker 
 Antenatal consultation

• Q6 A 55 y.o. street vendor  
 Acute dyspnea for 3 days

• Q7 A 40 y.o. athlete  
 Sudden right hemiparesis with 

aphasia

• Q8 A 60 y.o. shoemaker  
 Subacute fever with acute GI 

bleeding

• Q9 A 35 y.o. TikToker  
 Progressive dyspnea for 3 months

• Q10 A 62 y.o. university lecturer 
 Progressive dyspnea for 2 week 

 



Symptomatology for Hematologic Problems

Dyspnea

Syncope

Chest pain

Dizziness

Anemia

Abdominal 

distension

Splenomegaly

Paraproteinemia

CML

PMF

PV / ET

Lymphoma

MM

Waldenstrom macroglobulinemia

MGUS

Primary AL amyloidosis

POEMS

Cytopenia

• Anemia

• Bicytopenia

• Pancytopenia

CBC

Blood smear

CBC

Blood smear

U/S, CT abdomen

Bone pain

Renal failure

Hypercalcemia

Prolonged   

  fever

Weight loss

Rheumatisms

Skin rash 

Ascites 

Pleural effusion

Abnormal mass

Enlarged lymph node Neurologic 

manifestations

   Impaired sensory

   Visual disturbance

   Ataxia

Proteinuria

CBC, ESR

Blood smear

LDH

CT neck, chest, abdomen

(or MRI / PET-CT)
CBC

Blood smear

SPEP / IFE

Ig level / Serum FLC
Lymphadenopathy

Petechiae

Purpura

Ecchymosis

Melena / hematochezia

Vaginal bleeding

Hemarthrosis

Hematomas

Cytopenia

• Thrombocytopenia

• Bicytopenia

• Pancytopenia

Platelet dysfunction

Coagulopathy

Bleeding 

tendency

Stroke

Coronary disease 

   Chest pain

   Arrhythmia

   Syncope

PAD 

   Unilateral leg pain

Venous thrombosis 

   Unilateral DVT

   PE

   Splanchnic vein 

     thrombosis

   Budd-Chiari

     syndrome

   CSVT

PV / ET

Leukostasis syndrome

CAT

APS

Hereditary thrombophilia

CBC

Blood smear

Coagulogram

CBC

Imaging for thrombosis

Thrombosis



Case 1



Q1

A 52-year-old female patrol business owner presents to the clinic with a 

4-month history of worsening fatigue, intermittent "pins and needles" 

sensations in her feet, and a sore, smooth tongue. She has a history of 

Hashimoto thyroiditis with currently treated with L-thyroxine replacement. 

Physical examination reveals conjunctival pallor, a beefy red tongue with 

loss of papillae, and decreased vibration sense in the lower extremities. 

There is no jaundice or organomegaly.

Laboratory investigations:

• CBC: Hb 8.5 g/dL, Hct 26%, MCV 105 fL, WBC count 3,800/µL         

(N 45, L 45,  M 5), platelet count 130,000/µL. 

• Total bilirubin 1.4 mg/dL and LDH 850 U/L. Ferritin 350 ng/mL. 

• Direct Coombs test is negative. 

What is the most likely diagnosis?

A.  Acquired hypocupremia

B.  Atypical hemolytic uremic syndrome (aHUS)

C. Cobalamin deficiency

D. Mixed-type autoimmune hemolytic anemia (AIHA)

E.  Paroxysmal nocturnal hemoglobinuria (PNH)
PBS 

(100x)

PBS 
(10x)
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Anisocytosis 2+

Poikilocytosis 1+

Pseudothrombotic microangiopathy

(Pseudo-TMA)

Schistocytes

Hypersegmented PMN



Cobalamin (Vitamin B12) Deficiency



Cobalamin 

(Vitamin B12) deficiency

Folic deficiency

Copper deficiency

Zinc excess

How to Approach Case 1

Hypoproliferative anemia

Nutrient 

deficiency

↓ EPO 

activity

Stem cell 

defect

Chronic dyspnea

Cardiac Pulmonary Others

Anemia Endocrine Psychogenic

RI <2%

↓ Space in 

marrow

Megaloblastic 

anemia

Supporting data

  Hashimoto thyroiditis
  Beefy red tongue

  Loss of proprioception

Pernicious anemia

1

3

2

Supporting data

  MCV >100

  Hypersegmented PMN

  Pseudo-TMA feature



Bleeding likely?

Obtain smear and 

reticulocyte count

Consider EGD, 

colonoscopy, 

imaging, etc.

BM production 

failure 

(Hypoproliferation)

Destruction or 

blood loss 

(Adequate reticulocyte 

response)

Yes

No

Bleeding; consider 

internal bleeding (e.g., 

pleural, 

intraabdominal, 

retroperitoneal, thigh)

Reticulocyte index <2% Reticulocyte index >2%

Work up for hemolysis
(Bilirubin, haptoglobin, 

urine hemoglobin, urine 

hemosiderin)

Anemia
Hb <13 g/dL (M) or <12 g/dL (F)

Hemolysis confirmed

Nutrient deficiency

Iron deficiency anemia

Folate deficiency

Vitamin B12 deficiency

Copper deficiency

Zinc excess

↓ Space in marrow

Hematologic malignancies

Metastatic solid cancers 

Myelofibrosis

Neuroblastoma

Osteopetrosis

Sarcoidosis

Storage cell disorders

Defect of stem cell

Aplastic anemia

Myelodysplastic syndrome

Inherited BM failure

Pure red cell aplasia

↓ EPO activity

Chronic kidney disease

Anemia of inflammation

Direct Coombs’ 

test

Antibody mediated hemolysis

Autoimmune

   Warm type AIHA

   Cold type AIHA

Alloimmune

   Hemolytic transfusion 

   reactions

Non-antibody mediated hemolysis

Extrinsic

   Hypersplenism

   Infections (clostridium, malaria, babesiosis)

   MAHA

Intrinsic

   Membrane defects (hereditary spherocytosis, 

   SEA ovalocytosis, Paroxysmal nocturnal  

   hemoglobinuria)

   Enzymatic deficiencies (G6PD, PK deficiency)

   Hemoglobinopathies (Thalassemia,   

   Sickle cell anemia)  

+ -

Approach Anemia











Micrograph showing nodular enterochromaffin-like cell 

hyperplasia, as demonstrated with chromogranin 

A immunostaining, in the body of the stomach. Parietal 

cells are not readily apparent. 

These changes are in keeping with autoimmune 

metaplastic atrophic gastritis.

Immunofluorescence staining pattern of gastric parietal cell 

antibodies on a stomach section

https://en.wikipedia.org/wiki/Micrograph
https://en.wikipedia.org/wiki/Chromogranin_A
https://en.wikipedia.org/wiki/Chromogranin_A
https://en.wikipedia.org/wiki/Stomach
https://en.wikipedia.org/wiki/Parietal_cell
https://en.wikipedia.org/wiki/Parietal_cell
https://en.wikipedia.org/wiki/Immunofluorescence








Case 2



Q2

A 40-year-old male orchard farmer presents with progressive fatigue for 

2 months. He also reports mild shortness of breath on exertion. He 

denies bleeding, weight loss, or recent infections. Physical examination 

shows pallor without organomegaly.

Laboratory investigations:

• CBC: Hb 8.5 g/dL, Hct 26%, MCV 100 fL, WBC count 4,500/µL         

(N 45, L 45,  M 5), platelet count 140,000/µL. 

• Total bilirubin 2.0 mg/dL and LDH 450 U/L. Ferritin 14 ng/mL. 

• Negative direct Coombs test. 

• Urinalysis: positive hemoglobin, RBC 0-1 cells

What is the most appropriate next investigation?

A.  Repeated direct Coombs test

B.  Lead level

C. Serum ceruloplasmin

D. Flow cytometry for CD55 and CD59

E. Bone marrow aspiration and biopsy

PBS 
(100x)

PBS 
(40x)
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Microcytic 1+, Hypochromic 1+

Anisocytosis 2+

Poikilocytosis 1+

Nucleated red blood cells 

Pencil cells

Polychromasia

Few spherocytes, 

ghost cells

Blood smear interpretation: 

1. intravascular hemolysis

2. Iron deficiency anemia 

Paroxysmal nocturnal hemoglobinuria



Paroxysmal Nocturnal Hemoglobinuria



How to Approach Case 2

Hemolytic anemia

Extrinsic

Chronic dyspnea

Cardiac Pulmonary Others

Anemia Endocrine Psychogenic

RI >2%            No bleeding history

LDH ↑  

Bilirubin ↑

Intrinsic

Hereditary RBC 

membranopathies

PBS: No MAHA

Paroxysmal nocturnal 

hemoglobinuria (PNH)

1

3

2

x Family history

Low ferritin and haptoglobin

FCM for CD55/CD59 +ve

Membrane 

defects

Acquired clonal 

disorders

CD59

CD55 



Bleeding likely?

Obtain smear and 

reticulocyte count

Consider EGD, 

colonoscopy, 

imaging, etc.

BM production failure 

(Hypoproliferation)

Destruction or 

blood loss 

(Adequate reticulocyte 

response)

Yes

No

Bleeding; consider 

internal bleeding (e.g., 

pleural, intraabdominal, 

retroperitoneal, thigh)

Reticulocyte index <2% Reticulocyte index >2%

Work up for hemolysis
(Bilirubin, haptoglobin, urine 

hemoglobin, urine 

hemosiderin)

Anemia
Hb <13 g/dL (M) or <12 g/dL (F)

Hemolysis confirmed

Nutrient deficiency

Iron deficiency anemia

Folate deficiency

Vitamin B12 deficiency

Copper deficiency

Zinc excess

↓ Space in marrow

Hematologic malignancies

Metastatic solid cancers 

Myelofibrosis

Neuroblastoma

Osteopetrosis

Sarcoidosis

Storage cell disorders

Defect of stem cell

Aplastic anemia

Myelodysplastic syndrome

Inherited BM failure

Pure red cell aplasia

↓ EPO activity

Chronic kidney disease

Anemia of inflammation

Direct Coombs’ test

Antibody mediated hemolysis

Autoimmune

   Warm type AIHA

   Cold type AIHA

Alloimmune

   Hemolytic transfusion 

   reactions

Non-antibody mediated hemolysis

Extrinsic

   Hypersplenism

   Infections (clostridium, malaria, babesiosis)

   MAHA

Intrinsic

   Membrane defects (hereditary spherocytosis, 

   SEA ovalocytosis, Paroxysmal nocturnal  

   hemoglobinuria)

   Enzymatic deficiencies (G6PD, PK deficiency)

   Hemoglobinopathies (Thalassemia,   

   Sickle cell anemia)  

+ -

Approach Anemia

















Case 3



Q3

A 28-year-old nurse presents to the emergency department with a 3-day 

history of easy bruising, and an episode of transient confusion and 

slurred speech earlier in the morning that has since resolved.

On physical examination, she is afebrile and normotensive. Scattered 

superficial ecchymoses are noted over her bilateral lower extremities, 

and there is mild scleral icterus. Neurological examination is currently 

non-focal and unremarkable.

Laboratory investigations:

• CBC: Hb 7.2 g/dL, Hct 21%, MCV 72 fL, WBC count 8,500/µL         

(N 65, L 30,  M 5), platelet count 8,500/µL. 

• Total bilirubin 4.1 mg/dL, direct bilirubin 0.7 mg/dL, and LDH 1,450 

U/L. Direct antiglobulin test is negative. 

• PT, aPTT, and Fibrinogen are within normal limits.

Which of the following initial therapies is the most appropriate?

A.  Therapeutic plasma exchange and high-dose corticosteroids 

B.  Caplacizumab

C. Eculizumab

D. Recombinant ADAMTS13 (apadamtase alfa)

E.  Both A and B
PBS 

(100x)

PBS 

(100x)
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Schistocytes

Marked 

thrombocytopenia



Thrombotic Thrombocytopenic Purpura



















Case 4



Q4

An 80-year-old retired teacher with no prior history of bleeding disorders 

presents to the emergency department with spontaneous extensive 

ecchymoses on his arms (as shown in the figure) and legs and 

hematuria. He denies any recent trauma, new medications, or 

anticoagulant use. His past medical history includes hypertension and 

osteoarthritis. On examination, he is hemodynamically stable but has 

large bruises and a mildly swollen right thigh.

Laboratory investigations:

• CBC: Hb 9.1 g/dL, Hct 28%, MCV 70 fL, WBC count 14,000/µL         

(N 65, L 25,  M 8), platelet count 220,000/µL. 

• PT and aPTT show 13 sec. (normal), and  72 sec. (prolonged). 

• Mixing study for aPTT remains prolonged. Fibrinogen 200 mg/dL.

Which condition does the patient suffer from?

A.Acquired factor VIII inhibitor

B.Acquired factor X deficiency

C.Acute disseminated intravascular coagulation (DIC)

D.Chronic DIC

E.Lupus anticoagulant positivity
PBS 

(100x)
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Acquired Factor VIII Inhibitor



History taking

Physical examination

History of presenting 

complaint (HPC)

Bleeding pattern 
(Bruising?, Onset, Course, 

Duration, Distribution

Bleeding sites, Frequency, 

Aggravating factors, Trauma)

Other sites of bleeding (GI, 

GU, GYN, CNS)

Red flags (Dizziness, 

Shock, Coma, Postural 

hypotension, Oliguria, 

Symptoms of CNS bleeding)

Other associations
Recent blood loss

Blood donation 

Blood transfusion

Past medical history

Underlying conditions

SLE?, CTD?, Bleeding 

disorders?

Drug history

Antiplatelet?, NSAIDS? 

Anticoagulant?, Heparin? 

Herbals?, Steroid?

Family history

Social history

Impact

Concern

Pedigree 

Same condition?, Cancer? 

Bleeding disorder?

Rash 

Signs of anemia Face & Mouth (for HHT)

Abdomen for 

organomegaly

Pulse & JVP for shock and 

hypovolemia

CNS; mental score & 

neurological examination

Investigation

CBC

Blood film

PT

APTT

TT, Fibrinogen & FDPs

LFTs

Viral hepatitis serology

Autoimmune profile

HIV serology

Basic lab

Sophisticate lab

Red flags

Morphology

Distribution

Petechiae?, Purpura?

Ecchymosis?

Approach Bleeding



Features Primary hemostasis Secondary hemostasis

Onset of bleeding after 

trauma

Spontaneous / immediately trauma Delayed after

Sites of bleeding

• Skin

• Mucous membrane
• Other sites

Superficial surfaces

Petechiae, ecchymoses

Nasal, oral, GI, GU

Rare

Deep tissues

Hematomas

Rare
Joint, muscle, retroperitoneal

Bleeding responding to 

pressure

Yes No

Vascular defect Platelet defect Coagulopathy

Thrombocytopenia
Platelet 

dysfunction

Primary vs Secondary Hemostasis



Thrombocytopenia

Dilutional thrombocytopenia 

or Sequestration
Underproduction Peripheral destruction

• Aplastic anemia   

• Amegakaryocytic 

thrombocytopenia

• Acute leukemia

• Infection

• Drug induced / Ethanol 

induced

• Myelopthisis

• Megaloblastic anemia

  etc.

Immune
• Primary immune 

thrombocytopenia (ITP)

• Secondary ITP (SLE, HIV, 

HCV, H. pylori, 

Lymphoma, CLL, Drug, 

Graves’s disease)

Non-immune 

• MAHA (TTP, HUS, DIC)

Exclude pseudo-thrombocytopenia

(Platelet clumping, satellitism)

SLE Systemic lupus erythromatosus

HCV Hepatitis C virus

CLL Chronic lymphocytic leukemia

TTP Thrombotic thrombocytopenic purpura

HUS Hemolytic uremic syndrome

DIC Disseminated intravascular coagulation

Approach Thrombocytopenia



Prolonged PT, normal APTT

AcquiredCongenital

• Liver disease 

• Warfarin 

• Vitamin K deficiency

• Early DIC

Factor VII deficiency

Factor VII inhibitor

Correctable Uncorrectable

Mixing test correctable?

Approach Coagulopathy: Isolated PT Prolongation



Prolonged APTT, normal PT

No bleedingBleeding

• Factor XII 

deficiency

• Deficiency of 

HMWK, PK

• Lupus 

anticoagulant

• Inhibitors of 

factor XII, 

HMWK, PK

• Hemophilia A, B, C 

(Factor VIII, IX, XI 

deficiency)

• Von Willebrand 

disease

• Factor VIII 

inhibitor

• Inhibitors of 

factor IX, XI

Correctable Uncorrectable Correctable Uncorrectable

**Mixing study does not correct or prolongs with 1 to 4-hour incubation

• Bleeding disorder: check factors VIII

- Acquired factor VIII inhibitor

• No bleeding disorder: check diluted Russell’s viper venom test

- Lupus anticoagulant 

Mixing test correctable?Mixing test correctable?

Approach Coagulopathy: Isolated APTT Prolongation













Case 5



Q5

A 30-year-old female banker presents to the high-risk obstetrics clinic for her first prenatal visit at 8 

weeks gestation. Her past medical history is significant for three consecutive, unexplained 

spontaneous pregnancy losses, all occurring before 10 weeks of gestation. She denies any personal 

history of venous thromboembolism, stroke, or other arterial thrombotic events.

Following her third miscarriage, laboratory testing revealed a strongly positive lupus anticoagulant 

and high titers of anticardiolipin IgG antibodies. These tests were repeated 14 weeks later and 

remained strongly positive.

What is her diagnosis and which is the most appropriate pharmacological regimen in this patient?

     Diagnosis                       Management

A. Primary antiphospholipid syndrome  Prophylactic-dose low-molecular-weight 

     heparin and low-dose aspirin

B.  Primary antiphospholipid syndrome  Therapeutic-dose low-molecular-weight 

     heparin and low-dose aspirin 

C.  Secondary antiphospholipid syndrome Prophylactic-dose low-molecular-weight 

     heparin and low-dose aspirin

D. Secondary antiphospholipid syndrome Therapeutic-dose low-molecular-weight 

     heparin and low-dose aspirin

E.  Secondary antiphospholipid syndrome Low dose aspirin
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Obstetric 

antiphospholipid 

syndrome 

(Obstetric APS)



Obstetric Antiphospholipid Syndrome





























Case 6



Q6

A 55-year-old female street vendor presents with acute dyspnea on exertion for 3 days and 

pleuritic chest pain. She reports significant weight loss and a history of recurrent dyspepsia. On 

examination, her SpO₂ is 92% and heart rate is 110/min. 

Arterial blood gas reveals PaO₂ 60 mmHg, PaCO₂ 18 mmHg, and respiratory alkalosis. 

Troponin I is negative. CBC shows Hb 9.8 g/dL, MCV 72 fL, platelets 500,000/µL, and WBC 

count of 11,000/µL with neutrophilic predominance. Coagulation studies and creatinine are 

normal.

What is the most appropriate next investigation?

A. Upper gastrointestinal endoscopy

B. D-dimer test

C. CT pulmonary angiography 

D. Ventilation-Perfusion (V/Q) scan

E. Transesophageal echocardiogram
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A: CXR shows ‘Westermark sign’ in the right lung. B: CT pulmonary angiography illustrates multiple filling 

defects within the right pulmonary trunk.



Cancer Associated Thrombosis



Cancer associated thrombosis (CAT)
  (Highly suspicious GI cancer)

How to Approach Case 6

Pulmonary 

embolism

Venous 

thromboembolism

Provoked Unprovoked

Acute dyspnea

Cardiac Pulmonary Others

Pulmonary vessels Airway Pleura InterstitiumAlveoli

Supporting data
  Hypoxemia

  RV strain pattern in EKG

Confirmatory test by CTPA

Find out cause?

Supporting data
  Microcytic anemia (IDA?)

  Thrombocytosis

  Significant weight loss

  Lymphadenopathy

1

3

2



















Case 7



Q7

A 40-year-old sportsman is brought to ED by his wife due to the sudden 

onset of profound right-sided weakness and an inability to speak. His 

wife states that he was entirely normal when they ate breakfast 3 hours 

ago. He has a history of poorly controlled hypertension and frequent 

complaints of severe itching after taking warm showers.

On physical examination, he appears markedly plethoric. He has dense 

right hemiplegia and global aphasia. 

CBC shows Hb 19.8 g/dL, Hct 61%, MCV 90 fL, WBC count 15,200/µL         

(N 70, L 22,  M 5, E 3), platelet count 610,000/µL. 

A non-contrast CT scan of the brain is obtained immediately.

Which of the following is the most appropriate immediate management?

 

A.  Administer rtPA followed by urgent therapeutic phlebotomy.

B.  Perform urgent therapeutic phlebotomy and consult neurosurgery for 

mechanical thrombectomy.

C. Initiate a continuous intravenous heparin infusion

D. Administer rtPA and initiate high-dose hydroxyurea. 

E. Administer dual antiplatelet therapy and defer phlebotomy until the 
neurological deficits stabilize. PBS 

(100x)

BMA 
(100x)

Cytology:
Lymph node 

aspirate
(100x)

CT brain shows hyperdense MCA sign (thrombus 

within the MCA) and peripheral low attenuation of 

the supplied MCA territory with loss of grey-white 

differentiation. 
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(100x)

BMA 
(100x)

Cytology:
Lymph node 

aspirate
(100x)

CT brain shows hyperdense MCA sign (thrombus 

within the MCA) and peripheral low attenuation of 

the supplied MCA territory with loss of grey-white 

differentiation. 



Polycythemia Vera



Polycythemia vera

How to Approach Case 7

Vascular

1

3 Acute ischemic 

stroke

Other determined 

etiology

Sudden right hemiparesis

2

Supporting data
High Hct

Anatomical localization

Etiology

Upper motor neuron Lower motor neuron

Tumor

Infection / 

inflammation

Undetermined 

etiology

Small vessel 

occlusion
Cardio-embolism

Large artery 

atherosclerosis

Toast classification

Toxic / 

metabolic

Degeneration

Congenital

Trauma

Atherosclerosis
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Q8

A 60-year-old previously healthy male shoemaker is brought to the emergency department by 

his partner. Over the past three weeks, he has experienced progressive fatigue, night sweats, 

and easy bruising. Over the last 24 hours, his condition rapidly deteriorated. He developed 

acute shortness of breath, a severe headache, blurred vision, worsening confusion, and rigors 

during the ambulance ride. He is diagnosed with hyperleukocytic AML. 

Which of the following statements regarding the immediate management of his concurrent 

emergencies is correct?

A. Packed red cell transfusions should be administered to correct his anemia and improve  

cerebral oxygenation.

B. Intravenous calcium gluconate is indicated to correct his serum calcium to a normal 

physiological range.

C. A continuous therapeutic heparin infusion should be initiated to halt the consumptive 

microvascular thrombosis.

D. High-dose intravenous sodium bicarbonate infusion is the definitive primary therapy to 

resolve his severe Type B lactic acidosis.

E. Immediate administration of empiric broad-spectrum intravenous antibiotics with 

antipseudomonal coverage is required within the first hour of presentation, prior to the    
return of blood cultures.
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Acute Myeloid Leukemia with 

Oncologic Complications
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Q9

A 35-year-old female TikToker presents to the medicine clinic with 

persistent dry cough and progressive positional related SOB for 2 

mo. She also had alcohol intolerance, and significant weight loss. 

Physical examination shows enlarged left cervical 

lymphadenopathies, and no adventitious lung sound.

CBC reveals Hb 12.8 g/dL, Hct 39%, WBC count 10,000/µL (N 60, 

L 30,  M 8), platelet count 550,000/µL. Chest X-ray demonstrates 

as a shown figure. Cervical lymph node aspiration is performed.

What is the most likely diagnosis?

A. Bronchogenic adenocarcinoma

B. Hodgkin lymphoma

C. Ovarian germ cell tumor

D. Primary mediastinal B cell lymphoma

E. Thymoma

Lymph node aspirate

cytology

(100x)

PA and right lateral CXR
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CBC reveals Hb 12.8 g/dL, Hct 39%, WBC count 10,000/µL (N 60, 
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as a shown figure. Cervical lymph node aspiration is performed.

What is the most likely diagnosis?

A. Bronchogenic adenocarcinoma

B. Hodgkin lymphoma

C. Ovarian germ cell tumor

D. Primary mediastinal B cell lymphoma

E. Thymoma

Lymph node aspirate

cytology

(100x)

PA and right lateral CXR

Large, bulky, lobulated soft tissue 

mass in mediastinum. 

Reed-Sternberg cell



A: Transverse enhanced CT image of chest shows bulky 

mass of heterogeneous density (arrow) in anterior 

mediastinum. Encasement and compression of 

mediastinal veins are caused by growing mass.

A B

B: Transverse fused FDG PET/CT image of chest shows FDG-

avid structure (solid arrow) corresponding to lymphoma. Signal 

heterogeneity reflecting necrosis of lesion is clearly detectable 

(open arrow).

18F-FDG PET-CT Scan



Hodgkin Lymphoma



Hodgkin lymphoma

  Primary mediastinal B cell lymphoma (PMBCL)

  T-lymphoblastic lymphoma (T-LBL)

How to Approach Case 10

Mediastinal mass

Anterior Middle Posterior

‘3T1L’
Thyroid

Thymoma

Teratoma

Lymphoma

Aneurysm

Cystic (bronchial, pericardial, 

esophageal)

Lymphadenopathy

Mediastinal 

lymphoma
Primary

Secondary

Supporting data
  Demographics (age / gender)

  Alcohol pain

  ESR, LDH

Chronic dyspnea

Cardiac Pulmonary Others

Airway Alveoli Pleura Pulmonary 

vessels

Interstitium

Supporting data
  Positional related dyspnea

1

3

2



Hodgkin lymphoma

• B symptoms (Fever >38 C, Sweats, >10% 

weight loss in 6 mo.)

• Pruritus

• Pel-Ebstein (Cyclical) fever (*rare)

• Alcohol induced pain

• Infection

Classical 

HL
Nodular 

lymphocyte HL

Lymphocyte 

predominant

Nodular 

sclerosis
Mixed cellularity

Lymphocyte 

depletion

• Indolent, Chemosensitive, Relapsing

• Affecting young woman

• Bulky mediastinal adenopathy

• Spreading by contiguity

• Good prognosis

Lymphoma

Non-Hodgkin lymphoma

Aggressive 

NHL

Indolent 

NHL

Kiel / WHO histologic subtypes

Follicular

(FL)

Small 

lymphocytic 

(SLL/CLL)

Marginal zone 

(MZL/MALT)

Mantle cell 

(MCL)

Lympho-

Plasmacytic (LPL)
or Waldenstrom 

macroglobulinemia

Other mature B 

cell leukemias 

(Hairy cell, etc.)  

Other mature 

T cell leukemias 

(T-PLL,T-LGL, 

etc.)  

B cell

T/NK cell

Indolent or

Aggressive 

B cell?

Diffuse large 

B cell 

(DLBCL)

Burkitt (BL)

Anaplastic large 

cell (ALCL)

T cell 

lymphoblastic 

(T-LBL)

Other T or NK cell 
(Cutaneous T, PTCL, 

AITL, ENKTL, etc.)

B cell T/NK cell

MALT = Mucosa-associated lymphoid tissue lymphoma, PLL = Prolymphocytic leukemia, LGL = Large granular lymphocyte leukemia

PTCL = Peripheral T cell lymphoma, AITL = Angioimmunoblastic T cell lymphoma, ENKTL = Extranodal NK/T cell lymphoma

• Variety of clinical manifestations

• B symptoms

• Hodgkin Reed-Sternberg 

    (HRS) cell

Classification of Lymphoma



Differential Diagnosis: Lymphoma 
in Different Settings

Young 
adult

Mediastinal 
mass

HIV 
related

Primary BM 
(+/- splenomegaly)

HLH 
associated HyperIg

HL HL 
(F, Y)

PCNSL LPL or WM DLBCL or IVL LPL or WM 
(IgM)

DLBCL PMBCL 
(F, 35 y/o)

Burkitt MZL ALCL MZL 
(IgG)

Burkitt ALCL 
(M/F, Y)

DLBCL 
(Imm.)

MCL SPTCL AITL 
(Polyclonal)

ALCL T-LBL  
(M,Y)

PBL SMZL T-LBL

T-LBL DLBCL 
(M/F, E)

PEL HCL 1o cut. Γδ-T-
cell

Hodgkin 
(MC/LD)

T-LGL Hodgkin 
(MC/LD)

HL = Hodgkin lymphoma, ALCL = Anaplastic large cell lymphoma, T-LBL = T cell lymphoblastic lymphoma, PMBCL= Primary 

mediastinal B cell lymphoma, T-LGL = Large granular lymphocyte leukemia, SPTCL = Subcutaneous panniculitis like T cell 

lymphoma, 1o cut. Γδ-T-cell = Primary cutaneous gamma-delta T cell lymphoma, SMZL = Splenic marginal zone lymphoma, MCL = 

Mantle cell lymphoma, PBL = Plasmablastic lymphoma, PEL = Primary effusion lymphoma, LPL = lymphoplasmacytic lymphoma,  

AITL = Angioimmunoblastic T cell lymphoma, HCL = Hairy cell leukemia, IVL = Intravascular lymphoma
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Q10

A 62-year-old male university lecturer presents to the emergency 

department with a 2-week history of acute, progressively 

worsening dyspnea. He also reports a recent onset of constipation, 

and a dull pain in his mid-back. On physical examination, he 

appears pale. Chest examination reveals dullness to percussion 

and decreased breath sounds over the right lower lung field.

Laboratory evaluation is notable for a serum calcium level of 13.2 

mg/dL(normal: 8.4 - 10.2 mg/dL), a serum creatinine of 1.8 mg/dL, 

and a normocytic anemia. A chest radiograph demonstrates a 

large right-sided pleural effusion with an incidentally noted lytic 

lesion in the 8th rib. Diagnostic thoracentesis yields an exudative 

fluid; cytologic evaluation of the pleural fluid reveals a proliferation 

of cells as the figure.

What is the most likely diagnosis?

A.  Multiple myeloma

B. Primary effusion lymphoma

C. Pulmonary alveolar proteinosis

D. Squamous cell lung carcinoma 
E.  Waldenström macroglobulinemia

Pleural fluid smear

(100x)
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Myeloma plasma cells:

Round to irregular, rich cytoplasm with 

a purplish-red periphery and a bluish-

purple perinuclear area, often 

containing numerous vacuoles.

Mott cell

Primary malignant myelomatous pleural effusion

(MPE)

Right massive pleural effusion

Osteolytic punch-out lesions at 

both clavicles and ribs



Multiple Myeloma



How to Approach Case 19

Exudative pleural effusion

Hemothorax Chylothorax Tuberculosis

Unilateral pleural effusion

Transudate Exudate

Malignant 

pleural effusion

Supporting data
  ↑ Ca2+, ↑ Cr, ↑ Glo

   Normal ALP

  Osteolytic lesions

Malignancies
Hematologic 

malignancies

Metastatic 

solid cancers

Multiple myeloma

1

3

2

Light’s criteria
  Pleural fluid / serum TP > 0.5?

  Pleural fluid / serum LDH > 0.6?

  Pleural fluid LDH > 2/3 ULN serum LDH?

Pleural fluid

cytology

































What Have We Learned Today

Approach a Patient with…

✓Q1 Chronic underproductive anemia 
Pernicious anemia

✓Q2 Chronic hemolytic anemia 
Paroxysmal nocturnal 
hemoglobinuria 

✓Q3 Subacute fever  
 Thrombotic thrombocytopenic 

purpura 

✓Q4 Bleeding and bruising 
 Acquired factor VIII deficiency

✓Q5 Antenatal consultation  
 Obstetric antiphospholipid 

syndrome

✓Q6 Acute pulmonary embolism  
 Cancer associated thrombosis

✓Q7 Acute ischemic stroke 
 Polycythemia vera 

✓Q8 Oncologic complications:     
(1) Tumor lysis syndrome,     
(2) Disseminated intravascular coagulation,   
(3) Leukostasis syndrome   

 (4) Hyper-Warburgism  
 Acute myeloid leukemia

✓Q9 Mediastinal mass  
 Hodgkin lymphoma

✓Q10 Pleural effusion with hypercalcemia
 Multiple myeloma

 





Thank You for Your 
Attention

Hemato Rama
www.facebook.com/profile.php?id

=100063652746262

น้องแดงและผองเพ่ือน
www.facebook.com/nongdangandfriends
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