


Anemia

Microcytic anemias Normocytic anemias Macrocytic anemias
(MCV < 80 yms) (MCV 80-100 ym3) (MCV > 100 ym3)

} } }

Iron deficiency Megaloblastic Nonmegaloblastic
Anemia of chronic disease )
Thalassemia (a and B) Corrected retlculocyte count - Folate deficiency « Liver disease
Sideroblastic anemia . Vitamin B12 » Alcoholism
I (cobalamin) » Reticulocytosis
‘ ‘ deficiency * Drugs
< 3% = 3%
* Blood loss <1 week Intrinsic RBC defect Extrinsic RBC
* Early-stage iron deficiency erbrane defaris: defect

* Early-stage anemia chronic

disease . Hered!tary spherocytogs * Blood loss > 1 week
» Aplastic anemia Hereditary elliptocytosis * Immune hemolytic anemias
+ Renal disease * Paroxysmal noctumal « Micro-/macroangiopathic
+ Malignancy hemoglobmuna. hemolytic anemia
Abnormal hemoglobins: » Malaria

* Sickle cell disease
Deficient enzymes:
» G6PD deficiency
» Pyruvate kinase
deficiency



leptocytes

Term Description
Normal - Biconcave, filattened
Oon SMmear
Poikilocytosis - Variatbon n shape
Spherocytes - Smalier and stain

darker without any
central palor

- Severe anemia

- Hereditary
spherocyltosis

- Auctoimmune
hemoiytic anemsa

- Only thhe periphery
and the central
regions of the cell
appear bemoglobanized

Sickle cells

 Bite cells

Schistocytes
(fragmented cellis)

Acanthocytes

- Thin, elongated_
slightly curved and
have shape of &
sbckle )

- Pairs of spscufles

- Snall, irregular
shaped. triangular
or speculatedc celis

- RBCs with few spicules

of uneven (irregular)
length and shape

- Sickile cell anemsa
- Hamolytic anamia
- Post-splenactiomy

Liver disesease

- Sickle o=l anemia
- GGH ~D def 'ﬁ-cren‘-‘ cy

- Microcangiopathic
hremolytic anemia
(eg. DIC, TTFP,)

- Abelalipoproteinemia
= Liver diseasae

Echinocyte/s
Burr cell

Elliptocyte or
ovalocyte

Pencil-shaped
cells

E 'Teararop and
pear-shaped cells

- Very small irreguiar
shrunken celis with
poinied projections.
Resembiancs 1o the
small thomy burrs’

- Owal in shape

- Eléngatea thin cells

(exaggerated
ovalocytas)

- These abnormal REBCs
have a teardrop or
pear-like shape

I Stomatocytes

- Red cells withh a slit-
like area of caentral
pallor

- Uremi=

- Hereditary
Owv 5
- Hemolytic anaemia

Iron deficiency
anaermea

Myelofibrosis
Marrow infEitration

Hereditary
sStomatocylosis
= Liver disease




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

Protoporphyrin

PY

* Iron deficiency

* Chronic inflammation * Sideroblastic anemia
or malignant

I * Thalassemia

Hemoglobin




Iron Indices in Microcytic Anemia Syndromes

Anemia of

Iron Deficiency Chronic Sideroblastic Thalassemia
Fe Panel Anemia Disease Anemia Minor
Serum lron Decreased Decreased Increased Normal
Serum Ferritin | Decreased or Increased Increased Normal

Normal (early)
Transferrin/ Increased Decreased Decreased Normal
TIBC
% Saturation Decreased N/ Decreased | Increased Normal




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 Gl malignancy as occult blood
loss .




1.Mention 2 abnormalities

i o PO 0w @ O ©
you see in this blood film? © . 0O O
A-Microcytes / . o ooo -
hypochromic RBCs

B-anisocytosis(variation
of RBC:s size)

2.what is the diagnosis ?
Microcytic anemia




Ql: A 29 YO female has become increasingly lethargic for the past 6 months.
She complains from SOB, fatigue & tachycardia. Her peripheral blood smear is
shown here.

What is the Dx?

Iron deficiency anemia

Mention other 2 DDx?
Sideroblastic anemia/Thalassemia
Investigation you order and the findings that go with your Dx ?
CBC:

MCV<80/MCHC<32/RDW elevated/Reticulocyte low
Iron study:

Serum ferritin and serum iron low

TIBC and transferrin receptors increase

But transferrin saturation low

What is single best test to confirm your Dx?

Serum ferritin (less than 10ng/ml)

How you can manage the pt.?

Ferrous sulfate 200mg 3x daily for 3-6months




Q2 : this blood film is taken from a female pt who Had a history of heavy menses,
what is the cause ?
iron deficiency anemia

P.S. *with replacement of iron brisk increase in reticulocyte occur within 2 week of
the Rx.
*HB raised around 1g/dl every 7-10 days

*If your pt. not tolerate to oral therapy ,u can give her parenteral iron but it need
monitoring because risk of anaphylaxis




Q: A patient with celiac disease, what is the cause of his nail abnormality?

- Koilonychia
- Iron deficiency anemia




Sideroblastic anemia

* [ron-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 a- and B-thalassemia based on decreased production of alpha
or beta globin chains both are inherited as AR.

* Normal types of hemoglobin are HbF (a2y2) 1%, HbA (a232) <97% , and
HbA2 (a262) 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.



Thalassemias

Disorder (genotype) Hb electrophoresis Anemia severity
Silent carrier
xasad Normal Asymptomatic
Trait
Norma M ymptoms
(aa/--ORa-/a-) : L
Alpha
thalassemia ::’ 7 d“) o 596-309% Hb H (adults) Chronic hemolysis

Gene

deletion -« Hb Barts, Hb Portland
Major (fetal hydrops) & HbL H present

F 1i
(-~~~} - AbsentHb A, Hb F & ol
Hb A2
Trait (B 7 B°) Increased Hb A2 Mild
Beta '",, = n— Increased Hb F Moderate
thalassemia (B°/ ", others)
Point N Absent Hb A, only Hb A2
. / Severe
mutation Major (B°/ 6 & Hb F present




Q3:A 22year old man with an anemia with high ferritin levels and history of blood
transfusion has this blood smear.

Yourdiagnosis ?

Thalassemia

What the findings on blood film?

Target cell

How you can confirm your Dx ?

HB electrophoresis

If beta thalassemia :increase level of HBF and HBA2
If alpha thalassemia :normal level of HBF and HBA2
Mention three findings u can found in examination?
Beta thalassemia(Hepatosplenomegly Jundice and bony deformities)
How you can manage this pt ?

Blood transfusion oral deferasirox

May do splenectomy
Small number can treated with BMT




Q: What is the diagnhosis?

- Thalassemia

L
'chipmunk face 'crewcut ‘ or hair on end appear@fice




Q40:This patient presented with fatigue, pallor,

constipation. What is the morphologic type of anemia
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 ? a
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 pt1?

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 bmg once per week




HB is 9
MCV is 105

1- pernicious anemia

1- what is your diagnosis ?
2- what cause this disease ?
3- mention 3 lab test to confirm your diagnosis ?

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

'Q18.A pt presented with pallor, fatigue, cold intolerance, ... The pt also had
Vitiligo. [They gave us the result of the pt’s CBC which showed that the pt had
pan-cytopenia; all the blood elements are low].

1- What is the most probable diagnosis?

Pernicious anemia.

2- What’s the cause of the patient’s “cold intolerance”?
Hashimoto’s thyroiditis(because if the pt has one autoimmune disease such as
pernicious anemia you should think he has another autoimmene dz)

3- What finding can you see in an upper GI endoscopy for this patient?
Chronic atrophic gastritis.(because auto-Ab will distruct gastric mucosa)

4- What is the drug used to treat this condition?
Vit B12 supplements(cobalamin)

5- Mention the route of administration for this drug.
Intramuscular




Ql1l: Name 2 abnormalities?
1) Hyper segmented neutrophils

2) Macrocytic cells

Q2: What is your diagnosis?
- Megaloblastic Anemia / B12
deficiency




This blood film is for a
patient with Crohn’s
disease:

Q1: What is the part
affected by the disease?

- Distal Hium

Q2: What is the cause of
this blood film?

- Vitamin B12 Deficiency




Hemolytic anemia

e 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 B 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.

Point Mutation in
Sickle cell anaemia
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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 ,2-207%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

Jhumerus ribs) associated fever ,sweating ,fachycardia

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



This boy presented with
abdominal pain:

Ql1l: What is your
diagnosis?

- Sickle cell disease

Q2: What is the underlying
cause of his abdominal
pain?

- Vaso-occlusive crises or
infarction

Q3: How to diagnose?

- Hemoglobin
electrophoresis




QS.This patient is anemic, and
have abdominal & lower limb
pain. What’s your diagnosis?
Sickle Cell Anemia







20. 16-year old boy with longstanding history of anemia presented with
severe abdominal pain. Blood film as shown in the picture

a. What is the diagnosis?
b. What is the cause of his abdominal pain?

sickle cell anemia
vaso-occulsive pain



Q12.21 YO male patient presented with dark urine &
mild jaundice.What is the diagnosis?
Sickle cell anemia




Hereditary spherocytosis

Epidemiology

Usually autosomal dominant
Northern European descent

Clinical presentation |

Hemolytic anemia
Jaundice
Splenomegaly

Laboratory findings |«

t MCHC

Negative Coombs test

Spherocytes on peripheral smear

t Osmotic fragility on acidified glycerol lysis test
Abnormal eosin-5-maleimide binding test

Treatment

Folic acid supplementation
Blood transfusion
Splenectomy

MCHC = mean corpuscular hemoglobin concentration.

| Peripheral blood smear |




Q16: Pt presented with anemia & splenomegaly with family Hx of Anemia, what is
the Dx? ' v

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)



Q26.This pt presented with
jaundice, splenomegaly, &
family Hx. of the same
condition.

1. What is the Dx?
Hereditary spherocytosis

2. Give one diagnostic test for
this pt?
Osmotic fragility test.




Cold agglutinin disease Warm agglutinin disease

Infection Hematologsc
(eg. Mycoplasma pneurnoniae) malgnances Medications SLE. CLL

—— "
)

CLL = chronic lymphocytic leukemia. SLE = systemic lupus erythematosus.



Q13: 45 YO pt complains of
progressive fatigue,
exertional dyspnea,
Jjaundice, & with following
picture.what the most
likely Dx?

Intravascular Hemolytic Anemia



23. A 30 y/o man presented with jaundice, his HB: 7MG/DL .reticulocytes
7.596 , positive direct coombs test and this image finding on the
blood film
a. what is the name of this cell ( red arrow)?

b. what is the most likely diagnosis?

spherocyte
autoimmune hemolytic anemia



Q19.A 29 YO previously healthy female pt presented to the OPC for fatigue
& pallor. On examination she is mildly jaundiced, & spleen is mildly
palpable 2 inches below the costal margin. Liver span in mildly increased, &
on CBC her Hb is severely decreased, her LDH was highly increases. After
performing blood film, spherocytic & koilocytic changes were observed. The
resident suspected this was hemolytic anemia.

1- What is your next investigation to reach a Dx?
Osmolarity Fragility Test.(this test is diagnostic for herdiatary spherocytosis)

2- The pt was given prednisolone to treat the condition. Based on which test
was this drug given?
Coombs test.

3- Mention 3 side effects for the drug.
Wt gain, Central Obesity, Osteoporosis, Immunity suppression, DM




Glucose-6-phosphate dehydrogenase deficiency

» Hemolytic anemia due to oxidative stress (infection, sulfa drugs, fava beans)

Epidemiolo
P 9y o X-linked: Asian, African, or Middle Eastern descent

o Pallor & fatigue
Manifestations |« Dark urine, jaundice & icterus
o Abdominal/back pain

o Hemolysis: | hemoglobin, | haptoglobin, 1 bilirubin & LDH
o Peripheral smear: bite cells & Heinz bodies

o Negative Coombs test

o | GB6PD activity level (may be normal during attack)

Laboratory findings

» Remove or treat responsible agent/condition

Management : :
 Provide supportive care

LDH = lactate dehydrogenase; G6PD = glucose-6-phosphate dehydrogenase.




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



Q16.What’s the hematological abnormality in this
blood film?
G6PD deficiency




NOTE:-In G6PD def blood smear you can see Heinz
bodles & bite cell

e
, bite cell

SEEN IN G6PD DEFICENCY

IN G6PD DEFICENCY OXIDATIVE STRESS IS INCRESED
ALONG WITH TOXIC METABOLITES IN RBC,

THIS LEADS TO BREAKING OF HEAM- GLOBIN BOND.
SOME PART OF GLOBIN SEPERATED & STICK INSIDE RBC..
THIS STICKED GLOBIN CHAIN KNOWN AS HEINZ BODY.

WHEN THIS REC CONTAINING HEINZ BODY PASSES VIA
SPLEEN SPLENIC MACROPHAGES BITES OUT HEINZ BODY I
& GIVES BITTEN APPERANCE OF RBC..




A patient presentec
with fever and a
blood film is shown:

Q1: What do you
see’?

Signet ring

Q2: What is the
diagnosis?

Malaria?!?!







Bleeding Disorders



HiFoimibocytopenia

HYS 7P
Retlo g Eudotlekal PATH: HYALINE CLOT ’Am_—.Dﬁg,” eLor
dauceg ¢ Yy g o rubettve. ADAM?S‘-)!‘ Ay paiagehin
Wee £, Ons e HF- T SO g SO 'SP eV
e Mrme § vk, mm (MANA) sciisie oy e SHOCK
by’ mgomocrmmm '
: APT BLEED
. \ RENAL L FAILVRE (1 CuN/ar)
F\"CCCJC) %Y © D uacreg IJEVM m; &k,
D Fargu @& pal\o ¢ bX: CBC | PLT DX: CBC | PLT
O Grosivg @ pkecdiesc. SMEAR SCHISTOCYTES SMEAR SCHISTOCYTES
T PT/PTT  WORMAL PT/PTT t
FIBRINOGEN NORMAL AIBRONGGEN |
b-DIMER  NORMAL b-DIMER t
X TRANSFVSION
@ TRAN N i TX: SVPPORTIVE
NEVER PLTS FIX UNDERLYING D2

OnlineMedEd

HIT ITP -
PATH: AB TO PLTS mmnaroﬂ.‘r”““;
PT: HEPARIN PRODVUCT 0z Ar Lz
¥ pAYs PT: | ot

pLTS 4
DX: HIT AB# DX: DOE
TX: STOP HEPARIN X STEROIDS
START ARGATROBAN e
BRIDGE TO WARFARIN SPLENECTOMY
ITUXIMAB



Q4.1n this case, what’s the
first lab test you order for this
patient?

CBC (Platelet count)

Note:-if we see echymosis

or petechiae on the skin

we should think the problem is in
platelets count or functions




Q20.25 YO male pt presented with this picture, with a

Hx of URTI 1 week ago what’s the most important test
you should be order?
CBC to check platelet count.




Q23.30 YO female complain from easy bruise for
several months & Recurrent epistaxsis, what is the
type of skin rash?

Petechial rash




Q21.1f PT & PTT are
normal, what is the cause
of this sign?
Thrombocytopenia

Or platelet
dysfunction




A 15 years-old
with knee
swelling:

Ql1l: What is the
cause?
Hemophilia A

Q2: What is the

mode of
Pathophysiology: Factor VIII deficiency (either familial or denovo). - -
Familial Inherited by: X- linked Recessive. inheritance?
Presented with : Deep tissue bleeding (Joint/ Muscle), After surgical bleeding. X-linked Recessive
Laboratory: Prolonged PTT but normal PT, platelets and bleeding time.
With decreased factor VIII.
Treatment: Recombinant VIII.

Hemophilia b= Factor IX
deficiency.




Q2.This patient with a
prosthetic valve, developed this
skin lesion.

A-What is the cause?

Warfarin overdose

B-What is the appropriate lab
investigation?
INR

Note:-in warfarin toxicity we should a‘}fﬂ- _ )
monitor INR but in Heparin toxicity :rrc ?h“fl:o(;‘:nr :I)(l)::;:]r eated by Vit-K
we should monitor PTT

protamine sulfate

heparin overdose treated by
o 151
—f . (et
I N H ( pT meann-nrrnal)



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.



Q3.This patient after having a prosthetic valve,
developed this picture. What’s the cause?
Warfarin Overdose

Figure 1. Skin necrosis induced by warfarin




Q8.A young male patient presented complaining of bloody
diarrhea for 5 days, followed by confusion, anuria, and low
grade fever. Below is his blood film. His labs are:

—Platelets 55/ PT & PTT normal

—Hb 8 Oa.9 O Op 7. °
—Urea and creatinine high. 0 O’OQ‘ l ¢ OOO l 2)0.
7‘ 0 OC\O% PN 08‘
1.Mention 2 findings on the blood film. 00 ‘O" 0O | QO
Schistocytosis (helmet cells) , spur cells p) g Q 0 e ‘O 'O &
O O
2.Mention two possible DDx. o @® Fo A9 e {
TTP ,HUS 0 0 Yo S 29 0@
3.What is the Treatment ? pO. ’9“ o 92.a 09
Plasmapheresis.

Note we don’t give Antibiotic.




Q13.35 YO pt with Hx of 5 days of bloody diarrhea,
confusion, now he has many ecchymosis. (High urea &

creatinine, low Hb & Plts )

1) What is the diagnosis?
TTP

2) Mention two abnormalities in blood film .

Schistocytes & Burr Cells

3) Mention two complications .
Bleeding tendency,Multi organ failure

4)What is the treatment ?
Plasmapheresis.




Q15.A 23 YO female was presented with purpuric &
petechial rash, especially on the extremities , Gum
bleeding, Menorrhagia & leg ecchymoses, with a Hx
of epistaxis.

A. What is the most probable Dx?

ITP

B. Mention 2 predicted abnormalities on her CBC
testing.
low platelets & low Hb.

NOTE:-Hx of epistaxsis is most common indicator for ITP
with GUM bleeding and menorrhagia(mild bleeding)



. Answer for previous case might be VWD

Low plateletes
Inc BT, PTT



Q28.40 YO pt, already admitted to ICU, sepsis had oozing
from sites of cannula. A lab result shows low platelets, anemia,
low WBC's, fibrinogen low, PTT prolonged, INR increased.

1. What is the most likely Dx?
DIC.

2. Mention 2 causes.

massive injury,dehydration...etc

3. What is the primary ttt?
TREAT UNDERLYING DISEASE.



A 36 years-old patient presented to the ER with severe abdominal pain,
his BP 90/60, RR 28, T 39.8. On physical exam there was severe
abdominal tenderness and warm extremities. There was bleeding from
his IV access.

Q1l: is the diagnhosis?
- Disseminated intravascular coagulation (DIC)

Q2: How would you diagnose it?
1) Low fibrinogen

2) Low platelets

3) High D-dimer

4) high pT/pTT




Q: Name 4 causes

for Schistocytes?

1) DIC
2) HUS
3)TTP

4) G6PD Deficiency




A.mention one finding?

oo'
shistocytes 3 g )
O

B.If PT was normal, mention O

o .
one ddx? « s @ © »

b d .
TTP, HUS ( not DIC because C 0 ol 00 0 O

£
in DIC there is prolongs PT) ) " a OQ y
o™ P




Q38:Alcoholic patient with loss of
consciousness and thrombocytopenia
what Is the cause of thrombocytopenia?




Hypersplenism , NOT liver cirrhosis

: 5,4l
. Alcholic = liver cirrhosis =2 hepatosplenomegaly = when the
spleen enlarge it will destruct the platelets



Petechial/purpuric rash

.

Febrile, toxic

'

Afebrile, nontoxic

.

Palpable

l

Autoimmune
vasculitis

Nqnpqlpablo

l

Idiopathic
thrombocytopenic
purpura




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, Gl 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.



Q30.The patient with =
the legs shown has =~
developed this raised 3
palpable rash.What is \
the type of this rash ?
Henoch Schonlein
Purpura




Q7.This patient had abdominal pain, hematuria &
this picture. What’s your diagnosis?
Henoch—Schonlein purpura (HSP)

HENOCH-SCHONLEIN PURPURA

THE MOST COMMON FORM
OF SYSTEMIC VASCULITIS




A patient with abdominal pain, joint
pain, and petechia?

Q1l1l: What is the diagnosis?
- HSP (Henoch-Schoenlein Purpura)

Q2: Describe the lesions?
Elevated non-blanching lesions

Q3: What is the immune complex
associated with this disease?
- 1gA
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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. I(;he)r;wtherapy ( Bortezomab/ lenalidomide/ low-dose dexamethasone (first
ine)).

2.  HCT.

3. Bisphosphonate.



Pathological fractures
Lytic bone lesions I
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Oispaac| asts
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= l Hypercalcaemia !
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Infection Bleeding diathesis

Paraprotein

N

Increased
viscosity

Figure 2: The main pathophysiological processes in MM.



Q: This X-ray was done for a 60-
year old male who was C/0O
hypercalcemia.

Multiple scattered lytic lesions What is your diagnosis?
Multiple Myeloma

What is the abnormality seen in his
serum protein electrophoresis

plasma cells synthesizing a single Ig
(usually Ig6) called monoclonal
1.Serum protein electrophoresis. M-protein].

2.Bone marrow biopsy What you expect to find on bone
marrow aspiration?

At least 10% of abnormal plasma cell

Multiple Myeloma

- hypercalcemia
-Bence jones protien in urine

Serum Protein Electrophoresis

= Nomal
= Multiple myeloma




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).

& LA, P
. . - Bone marrow touch preparation showing
com pllcatIOI’lS : predominantly immature plasma cells, perinuclear
hof still present

-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).



. man presentec
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




(Polycythemia vera)

Tumor induced hyperplasia of bone marrow

Normal blood smear Polycytemia vera



Q: 73 YO woman with known risk factor (HTN) for cerebrovascular
disease who developed a TIA like symptom & vertigo , & headache.

Splenomegaly are also finding.

WBC x 109/L 18.0 [4-11], Hb g/L 200 [140-180], HCt 0.62, [80-100],
Platelets x 109/L 850[.42-.51], MCV fl 75 [150-450], Neuts x 109/L 14.6 [2-7.5],
Lymphs x 109/L 2.0 [1.5-4], Monos x 109/L 0.8 [0.2-0.8], Eos x 109/L 0.1

[0-0.7], Basos x 109/L 0.5 [0-0.1].

Q1: What is the most likely Dx?
Polycythemia rubra vera.

Q2: mention 2 common secondary causes of Dx.
Tobacco abuse, Renal Cell Carcinoma, Chronic heart or lung disease.

Q3: mention 2 lines of treatment.
Phlebotomy “venesection” , low-dose aspirin.



Q: 19 year old male pt with long history of cyanosis since birth , Dx
+ CBC:
WBCs 9000

Pl+ 355000
Hgb 22

- ABGs
pH 7.41
PaCO2 33
HCO3 20
Pa02 35
O2sat 67%

2" polycythemia rubra vera due to cyanotic heart disease



Essential thrombocytosis

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

Clinical: Unexplained, persistent thrombocyosis/ Vasomotor
SY]mptoms (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



4 types of leukemia

Vovov ¥

Acute Acute Chronic Chronic
lymphoblastic ~ myelogenous lymphoblastic myelogenous
leukemia leukemia leukemia leukemia
Found in lymphoid cells Found in myeloid cells Found in lymphoid cells  Found in myeloid cells
Grows guickly Brows quickly Grows slowly Grows slowly
Common in children Common in adults and children Commeon in adults 55+ Common in adults
6,000 cases a year 18,000 cases a year 15,000 cases a year 6.000 cases a year
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Table 1. Characteristics of Major Subtypes of Leukemia

Typical group(s) Five-year relative

Subtype Description affected Common presenting features survival rate*

Acute Blast cells on peripheral Children and young Symptoms: fever, lethargy, < 50 years: 75%
lymphoblastic blood smear or bone adults (53% of bleeding, musculoskeletal pain > 50 years: 25%
leukemia marrow aspirate new cases Occur in or dysfunction

persons < 20 years)  Signs: hepatosplenomegaly and
lymphadenopathy

Acute Blast cells on peripheral Adults (accounts Symptoms: fever, fatigue, weight < 50 years: 55%
myelogenous blood smear or bone for 80% of acute loss, bleeding or bruising > 50 years: 14%
leukemia marrow aspirate; Auer leukemia in adults) Signs: hepatosplenomegaly and

rods on peripheral smear lymphadenopathy (rare)

Chronic Clonal expansion of at least  Older adults (85% of  Symptoms: 50% of patients are < 50 years: 94%
lymphocytic 5,000 B lymphocytes per new cases Occur in asymptomatic > 50 years: 83%
leukemia uL (5.0 X 10° per L) in persons > 65 years)  Signs: hepatosplenomegaly and

the peripheral blood lymphadenopathy

Chronic Philadelphia chromosome Adults Symptoms: 20% of patients are < 50 years: 84%
myelogenous (BCR-ABL1 fusion gene) asymptomatic > 50 years: 48%
leukemia

Signs: splenomegaly

*—Relative survival compares a cohort of leukemia survivors (diagnosis made in 2005) to a similar cohort of cancer-free individuals.

Information from references 1, and 9 through 18.



(+)

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

What is the type of anemia ?

Why the mcv is high?

Mention 3 investigations to establish your diagnosis



Hemolytic anemia (always associated with indirect
hyperbilirunemia)

Due to increased reticulocytes production
-coombs test

'bIOOd f| I m LDH is most often measured to check for tissue damage. LDH is in many
body tissues, especially the heart, liver, kidney, muscles, brain, blood
_ LD H cells, and lungs. Other conditions for which the test may be done include:

Low red blood cell count (anemia)

Chronic myelogenous Occurs across the age spectrum with peak incidence 45—85 years, median age at diagnosis 64 yvears.
leukemia Defined by the Philadelphia chromosome (t[9;22], BCR-ABL) and myeloid stem cell proliferation.
Presents with dysregulated production of mature and maturing granulocytes (eg, neutrophils,
metamyelocytes, myelocytes, basophils [ and splenomegaly. May accelerate and transform to
AML or ALL (“blast crisis™).
Very low LAP as a result of low activity in malignant neutrophils (vs benign neutrophilia
[leukemoid reaction], in which LAP is t).
Responds to ber-abl tyrosine kinase inhibitors (eg, imatinib).



1- What’s you Dx ?

‘A

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



Q20: Patient with general weakness &
wt loss, he has low HB & platelet, his

WBCs=75,000, he has cervical

lymphadenopathy & spleenomegaly.
What is your diagnosis?




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

Leukemias Unregulated growth and differentiation of WBCs in bone marrow — marrow failure — anemia
(+ RBCs), infections (4 mature WBCs), and hemorrhage (4 platelets). Usually presents with
t circulating WBCs (malignant leukocytes in blood); rare cases present with normal/l WBCs.
Leukemic cell inhiltration of liver, spleen, lymph nodes, and skin (leukemia cutis) possible.

Chronic lymphocytic Age: = 60 vears. Most common adult leukemia. CD20+, CD23+, CD5+ B-cell neoplasm. Often

leukemia/small asymptomatic, progresses slowly; smmudge cells in peripheral blood smear; autoimmune
lymphocytic hemolytic anemia. CLL = Crushed Little Lymphocytes (smudge cells).
lymmphoma Richter transformation— CLL/SLL transformation into an aggressive lymphoma, most commonly

diffuse large B-cell lymphoma (DLBCL).



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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