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1} BM INFILTRATION = BM FAILURE

« JRBCs
. LWBCs

—ANEMIA —FALLOR,

— ] MEECTIONS —3 FEVER.

o LPIATELETS —> BLEEDING. [FRiais/ parasy

2} TISSUE INFILTRATION:

s} Bone

= fractures / sternal terderness,

} Livir - Spleen — LN++ ...{ALL >~ AML)
¢} NS

=3 MENNGEAL INEILT,
d) Rerina =4 wsion
e} Hearr = CARDIOM YOPATH Y,
B Lung  SPHEMOPTYSIS,

G)  Porrs Hepatis = 08T, JAUNDICE,
h) Kidney
iy Skin
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ITCHING, "LELKEM 1A CUTISY

i} Leuvco-sTasis.

T) AsympromaTiC, (30%} accioennypiscareren,

) Massive SPLEEN —Pal

+ DRAGEING PAIN [N LT, HYRO-CH.

+ STICHING PAIN DT SPLENIE INFARCTION. DTLELCOSTA SIS,

3) BOMY ACHES + BLOOD CELLS

+ fRBCS = AnEnma,
+ N WELTROPHIL
» N, PLATEETS

—= IO IMFECTTON.
—= WO GLEEDING.

*INMFEVER & SWEATING, (¥OTOUE T INFECTION}
{'fl-i-"ﬂﬂ's turrover — TBMR —Hlow qrade fever)

5) LEUCD-STASIS = brain, lung, penis,
B LAST CRISIS: ""cpash ., Al 3all b 08 R

{CML Translowrs o AML = BM lailun: = Dl;n'rh]

1] Asympromaric. {mainly) /

il Liver - Spleen — LIN++

3] IMMUKE DISORDERS
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#) [Dyelo-fibrosis.

7). Alloidosis.
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{NVEST.

o WB(Cs..TLC
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When 1o Suspect Aleukemic leukemia?!

Acute leukemia

LYMPHO-BLASTIC MYELOID

VariaBieso Don'roerenp on TTL
B uT excessive BLASTS INBLOOD IF NOT, SEEBM DT ...

Sub-leukemic

M

© [ifecting ... sre thevas
o L Meciphite / RBCr. / plliokbis
o Sl cvan ... Blasie iv BV,

Leukemia

‘ Aleukemic
Leukemia i

BIASTS | T |  werers

IN BL.

CHRONIC LEUMKEMIA

B 25 000 —>Up TOMILLION /MM’
o Mo & Pro-siriocTes

o MATUCENEHTROBHUS [warkod Shift & the Lt )

Mot Vieal

O ASOR
WL SINOR A,

IN BLAST CRISIS
T MyELO- BLASTS > 20-30%

LYMPHO-CYTIC

SN
SUSTAINED ABSOLUTE LYMPHOCYTOSI

> 5,000 upTo MILLION /MM’

O DT INFECTIONS

o MATURE LYMPHOCYTES.

« RBCS Normo / Normo v v (DT BM FAILURE / AIHA)
e PLATELETS & NoORMAL OR ?(Mrsm-PnauF.) oR V. v (DT BM FAILURE / IMMUNED. )
1) > 20% Blasts in BM % wedid (7P iz Alockonsc Loafomi e MyYELO & PRO-MYELOCYTES. o IMMATURE LYMPHOCYTES > 30%
BM EXAM.
“CONFIRMATORY”

1) ™1 ESR W M s
2) T Uricacip & LDH b1 TUMORLYSIS $.

3) LALP

4) QTHERS:
v' KIDNFY& LIVER PROFILE
v' (T BRAIN
v' PELVI— ABDOMINAL SONAR.

1 ) \l’ AI.P,/a’E‘ {oematise /Wﬁfi@mra‘ WE e Tﬁf bealomuid maction )
2) 17 uricaan ot 77T TLC - LDH.

) MPHILADELPHIA CHROMOSOME BY PCR.

/faﬁ’féﬁff ﬁéj( Ch 9 - 22 —> Fusin ﬁrﬁﬁﬁeﬁe
—> STen cellls twrn-off apoplosis —> T e, iv BH & 42)

.  lg or Normal.

prognosis

ALL BETTER THAN AML

2-10ys. e > 1000,000
< 22,000 L,.

1) Aqge:
2) Plarelers

BLAST CRISIS.

Reichmer’s TRANS

(HIGH GRADE LYMPHOMA.




Vieatment a-gf L oukania

ACUTE LYMPHOBLASTIC

ACUTE MYELOID

CHRONIC MYELOID

CHRONIC LYMPHOCYTIC

LENERAL MEASURES: = ULzl | buiz)

170 BM FAILURE:

o JRBCS
8 LWBCS

= EL TRANSFLISION,
= [soLaTion & Abs ! Anm-Viral f Fungal

SumiM Fon pyevmacystis Cannii,

( SPIATRET = PLATELET TRANSFUSION. (TO > 20,000

2} LEUKO-STASIS =leukophasesis.

3} Tumor bysis $: == creanmine

@ Agper-if e
Bl AgperFhogphatied

A (T Creatve, = Allo-puminel + Allaline Divresis.
= phosphiare bindens {Ca,CO,)

Aam of CMLTTT.:

13 4 TLC | leven-smsis,
2} Dlay BM failune.
¥} Conmeol Blas creses.

GENERAL MEASURES.

Indications of ror. In CLL:

Spacific t. of Tl

Spacific ti.

A) Inducrion = WAﬂMM

A) Inducmion: cra a1
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) o paseral DETE FLAe et & BN 2/ &- Fiinins
3/ o CRsea

1) Pomwmas Tndacyry”  ROWES R Sal ‘

# £ Ampacaans Bistrag AL IR (Biain & i
B) Eﬂl‘ﬁﬂlidnﬁnw = {OC] 4 wks PEE C} Consolidation:

o O R presns SICNS DF REMISSION: (A AR + S AT

2} @ smmssapnamns fAg| » impen. CLE R, A

+ PM Hasrs < 5%

ﬂfﬁﬁﬂ*h #WM * Mn hlass v bl

D) @aimmmts —> (MM 2vs,
v s -M s
7} M memapr

1} hydroxy-urea:
= Mpednnpemanrie
= & Fep T2 arti s Nrewal
= & owdl Eautiadn

2y Inrerfenon: (ssti-prodity
Lo feiie) e — F w Cammasane

F} Imarinab 1o CML & Blasr caisis.

= - TR SRR
— LA TN B FLCEN BTN

FYRRBLAST CRISIS as ALL / AL

5) SPLEEN = Radio-th. / splen ectormy

6) LEUCO-PHARESIS. (ormiuenTLO)
}'] BM TRANSPLANT. “OF CHOICEY

*  Anemis. (AIHA)
e Spleen & LN ++++++
e  Recdnom's Transfogmamon.

Shage (ne B fuiurs)
« NOSPEQRCTTT.
«  FHE-ASSURE & FOpLOW LR,
* HLORAMBUC + EYCIHFHESPHAWEE
«  RADNCTHERARY TO LN,

1) EHLEHA MBUGL+ 'fﬂﬂpm::sm.

PIN CORTICO-5 TERONDS {HERE motinrs A

3] FRBES = PACKED RBCS TRANS,

4) LPIATELET =3 FLATELET TRANS,

ey (A AT i
G £ O30 )

* Splenectomy iF
«  AlHA,
+ e spleen.
+  Hyper-splenism.




FAB classif. OF AL

Staging of CLL

o L, Small cells. M. undiff. i
)
. A B C
ha  Litie gl M, Myelo-blasr + No maruration — :
L, Burkir like lar Ls. :
©h B s o Myelo-blasts + Marturarion. lywpho-cyrosis ] & v
(VATHDATED COTDRASH U ACGRESSIVE] = — — 1
LN ++ < 7 LN++ | > 7 LN++ | Regardless No.
Myelo-monocyric. BM Failure 5% % o

Mono-cyric = Gum hypertrophy.

Eryrhro-levkemia — Mulii-N. RBC blasrs in BM,

Megakaryo-blastic = v. aggressive, “Myelo-fibrosis’

HalRy CELL LEUKEMIA

| 1 | 4 RBCs
€M . BMFEiBROSIS | ' BMFAILURE | L WBCs
AS M,
| & PLATELETS

L o N _._..-|I ._

ACCUM. IN SPLEEN — Splenomegaly hypersplenism —m -
B CELL LYMPHOID l e B [Er—
i BLOOD hairy cell" {eretosate g |

= — — — : —_—

|MMUNE- Vacculiic | EryiHemA
TREATMENT.: BM (dry 1ap) Reacrion ~ Nodosum /Ethm el '\

— —

1) hyper-splenism —> SplenecTtomy. (CML / hairy cell)

1) 1B.
2) Remo-virus = INTER-TERON} (CML / hairy cell) 2; Sarcoidosis
%) Infection — ABS. %) Hairy cell leukemia.

4) Vasculimis — Steroids. | |

7) IF No response  —> Rituximab.




HODGKIN’S

NON-HODGKIN'S

DEF mabguaut orod, of “Unfnown col maliguant prodg, of lybhoid colk.
' (Reedt Sternberg Cel) (B.colt>T.col)
Age 1 peek: (20-30) 2" peak: (70-70) 60-75 ys.
efiology Unknown, 1) EBY —> Burkirr’s lymplioma.
No Relation 10 EBY 2) h. pylori —> MALT lymphoma.

?) Immuno-comp. —> HIV + post-Transplanr.

> CL/P toatior - purpura - BSM)

"NHL more Sysiemic & 1. Infiliration"

HODGKIN’S & NHL

GENERAL
| !
Fever, -
NT. SWEAT. LN+ +
loss of wr. | ._
| it . Superficial LN Deep LN
"Scalene & MEDIASTINAL $

Supra-clav. LN'

painless. " DESPINE'S SIGN?!

» Classificafion

o STAGEI  — SINGLE LN REGION.

» STAGEHI — 7 OR MORE LN ON QNE SIDE.

o STAGEIH — LNSONBOTH SIDES.

o STAGEIV = DIFFUSE EXTRA-LYMPH.

| . infilt | IMMUNE DiSORDERS
Liver — SIEEN | | pees s AIHA
Bone — FRACTURES. e L platelers — purpura,

Brain GN — Nephrortic $.
Skin —> irching. |

Lung —> pl. eff.

2) NHL
%) Bronchogenic Carc

-

"minimal lesion"

Bronchial br. below Tracheal | L TN
Rubbery. | pekin b e e \ MEDIASTINAL LN:
. — 4 1) TB - Sarcoidosis.

_ad

1) Low GRADE.
2) INTERMEDIATE.

3) HIGH GRADE. “BURKITT & NON-BUTKIT

INVEST.

1) CBC: ANEMIA — |0 dE1IRF - NEUTROPHILIA.

2) ™M ESR

3) TURIC ACID & CA*,

4) LN BIOPSY - CXR - CT SCAN. “DIAGNOSTIC"

1) IG PROFILE.

3) TURIC ACID & CA™.

4) LNBIOPSY & BM EXAM. “DIAGNOSTIC"

> TREATMENT

——

rr

1) Radio-th. = Stage 1 & 2 + Serious pr. manifest.

2) Chemo-th. — Stage 3 & 4.

Old Recent MoST RECENT

MOPP ABVYD BEA COPP
o M usTIN. o A DRIAMYCIN. e B IFOMYCIN. e V INCRISTINE.
e V INCRISTINE. e B iFOMYCIN. e [F TOPOSIDE. o P REDNISOIONE.
e P REDNISOLONE. o \VINBLASTINE. e A DRIAMYCIN. o P ROCARBAZINE.

e Ppocapazinge. = e [) ACARBAZINE

1) Low grade NHL:

a) RADIO-TH.
b) CHEMO-TH. — CHLORAMBUCIL — CYCLOPH.

c} Rituximab. “CLL “Reichrer’s TransF.”

2) High grade NHL: R-CHOP Rregime:

e RITUXIMAB. C YCLOPHOSPHAMIDE.
D XORUBICIN..
V INCITRACIN.
P REDNISOLONE.




pan-hyper-cellularity of BM

-, 2 e Mgeloproliferative D,

e« ET = T PLATELETS

Critenia:

Splenomegaly.
Basophilia,

T B,

T by hvdroxvirea

Plasma Cell = GAMMOPATHIES

— « MF—— T FiBROBIASTS-

poly-cythemia Rubra-Vera

‘/hmﬁa-j?i@mi@

MULTIPLE MYELOMA

“Wodden-strome

pan hyper-cellularity of BM
mainly RBCs + T WB(s/ Platelets

U

hyper-viscosity $

pan hyper-cellularity of BM

mainly Fibro-blasts

TTanekanmcm AS IN M1

EMH & BM

—> ~GF
—> B FBEEASTE N B
— BM FIBROSIS.

fibrosis
U

HSM (Th. Major)

MALIGNANT PROLIF. OF PLASMA CELLS

SECRETING MONOCLONAL lG. (GADE)

lolld mote — bony achee - T ESR 1007

Mono-CLONAL D. OF PLASMA CELLS

ENTT1gM secretion{l 111,

= Remains V.
= Hyper-viscosity $.

MALIGNANT PROLIF. OF BM PLASMA CELLS 1) Nose bleeds. rerinal Hae
VT RBCs = hyper-viscosity $: N4 CML S0 ...BM EXaM. ‘ ) r GE.

o) PUETHORE.  CHEN CBF Diamess” SenerE CxTaRES ‘ BM 11 g 2) Liver — Spleen — LN ++

® Osteo-clasts INFILT, —F— ) .
Jj fﬁmﬂ’?{mﬁﬂ A —;7??’;?534.?35&3’, | m 1 T ' r M 3) thER#\fISCGSITY $:
CRTIGO = [ i 7 as - Visdl DIsST. 1)+ RBCs Anemi disonredrrs T
:y (N TERMITTENT CLARDICATION T BONE RESORPTION | eee o Cong. HF
' PERSISTENT 1OR LONG TIMES 1 X — Bl. tendency. A lvper- e Vascular occ. ¢ gangrenc.
o . * P ' ! _ NTECTIONS § Iviscosiiy $ G
VT WBCs = BasophiliaE=Yabrmrrs o  plarelers > BL Tendency. :w]“{ m!mm'_“ BONYACHES | . .1 dr defeciive "> ¥ e Raynaud’s ph. PN.
; | YDER-URICEMIA e S i opsonizatioy of o Cvs sisin B
{tching esp. after hot baih. Mllice Spleen, e byt £ DT omugm | NoHSM & LN+ E;ﬁﬂﬁﬁ?ﬁ yanosis in fingers
lo licks chai LESIONS o :
3) REREES — THROMBOSIS OR HGE. | B 4) No Renal Disease.
| Amvloidosis ) 1
4.’ I + 2 +3 = SPLEEN ++ ey A/ % " ‘\'EHTEBHM. CEI.LﬁPSEl
Dehydraiion
I . . SC compr.
» INVESTIGATIONS Besil E, lingling & panapleci
1) CBC — T7 all cells mainly RBCs, (43333 1) BLooD:

2) BM exam.

s I Criteria for Diagnosis of PC Vera.

Al T Red cell mass, B i TPlareler > 400.000
A, LT (LEP)E% B, TTLC » 12.000
' exclude hypoxis in 2% polycyth..
A Splenomegally B3 T AlP, (WBCs are maTure
¥
B

1) CBC:

A) + RBCs —> Normo NORMO.

—> Tear drop cells

ik WBCS — ImmaTure
LELCOCYTOSIS.

b)

2)

BM BIOPSY = drytap from ASI
(hairy cell leukemia / Myelo-fibrosis)

« TT7TESR > 100.

e Elecmoph. = monoclonal Ig. (if Normal..)

e ALP = normal (No © ol Osteo-blasrs)

e [3, Microglobulin — for follow up.

PR ! ]:]]] =4 +VE BENCE JONES PROTEINS (LiGHT CHainl6),
EJABM (DIAGNOSTIC) = plasma cells >20%

l

Elccrrophioresis = IgM




TREATMENT

poly-cythemia Rubra-Vera

yelo fibrosis

MULTIPLE MYELOMA

~ Walden-strome

1 ) I'IY(IROX)’ W T2 (ChioramBuciL & RADIO-AVTIVE P 2

2) Sympromaric:

+ hyper-uricemia —> Allopurinol.

+ hyper-viscosity —> Thrombolyric Th.
e T plarelers
o hchiing = Anri-hist. + avoid hor bartls.

3) - keep PCY < 45%

ACUTE LEUKEMJ‘A}

—> ASpIRIN

Dllhydroxy unea

2) SympromaTtic

e FOLICA., IRON.

WSPLENECTOMY IN HYPER-SPLENISM.

e AIHA —STEROIDS WITH.

e Bi. TrANSEUSION + BM.

7) BM Transplant.

SUPPORTIVE TTT.

1) hyper-calcemia = Bisphosphanare.,

2) Infecions — Pneumococcal v. + ABs.
7) hyper-viscosiry $ — plasmapharesis.
4) IV y globulin.

SPECIFIC

?) Melphalan.
6) YAD. Thalidomide?!

Teratogenic. . .phaco-malia.

1) Plasmapharesis

2) Cytotoxic drugs

polycythemia
WE WL
1) hypoxia — COPD. |
MYELO-PROLIF. S e
DISORDER 7) Poly-cystic Kidney.
4) hyper-Nephroma.
I ) Hepatoma.
T Eﬁ' ! 02
T platelers. g EP.
T WBCs. %

as PV bur No:

1) No Spleen ++.
2) No Basophilia — No Irching.

Thrombocyrosis

I_I—_I ik

Fssential

» I

REACTIVE

|

MYELO-PROLIF. DISORDER

AcuUTE pHASE REACTANT

Sustained > 600,000 / mw?

—> Thromb-Embolism & hge
—> BM...Meqakarycyte prolil.

11.

1) Hydnﬂxy—-ua
2) Inter-feron. (as in CML)
7 ) AspIRIN.

TRANSIENT < 600,000 / mm?

1) bleeding.

_"'\

Leuco-cyrosis.

Thrombo-cyrosis.

- _/

2) hemolysis. o
3} Ch. inflam. (RA / SLE)
4) post-Splenectomy.




{ron © Anemia

“M/CCAUSE OF ANEMIA IN THE WORLD”

MEGALO-BLASTIC ANEMIA

Vit.B,,

Folic Jcid

1) { Invake: infancy > 6m/ anorexia Jold age.

2) { Absorprion: V' HCIL - Antacids — phyrate (cereals)

?) T Demand: pregnancy — Adol. growth spur.

VI B =S Chironic blood loss in Adubrs + JEbY

a) GIT bleeding:
= PU. Ankylostoma.
= fV

b} Urerine bleeding.

1) \lf InTake smricr VEGETARIANS “v. rare dr T srores”".

2) \ AbsoRrpTion FROM: S s el (Y 5 b ciluat

a) Stomach — dr 4 Inmrinsic F.

« G. Amophy, /f‘? = Auto-inseane %ae/
o Gasmectomy. (B = felloo-bacter)

b) T. ileum:
¢ Mal-ab, $ Wﬁfbaf prae / Crtar s )

o B, Unilization 4y sacteria + [ latun.
3) Drugs Colchicing, Neomycin =  BM uptake of By,

1) 4 intake (iv aLcoHoLICS)

2) 4 afawwﬂaw Maliab. S.

TR, ol cis

4) D :  phenyroin — cyrotoxic
drugs, 6 MERCAPTOPURINE.

> CI./P = G. features of anemia + ....

{ron def. B,, & Folic Def.
o | MITOCHONDRIAL  IMMUNITY
\L HEME SYNTI" ESIS_ ¥ DNA Replicarion ENZYMES "FREE RADICALS" { DNA SyNTHESIS ) HomocysTeine
L b L Mb — | IMUNNE
epith. changes MENTAL COMNC. : _
- | | P N i | Pica. SUPP. | “ l« NUF:[EI-\R mn_r!mmmw " ATHEROGENIC NEURO[OQICAI
- suclro-cyroplasmic assymriry _
: Ms. = = (vit. B,, only)
ANEMIA , Gl — |
Weakness | MNails 2=
__ 'di ass. def. of the Cause-_ > Blood cells GIT
I MI(HO CYTIC | rr.ht!nﬂ';.! loss of e = ) SCD
|HYPO-CHROMIC lustur Then (Hassis. L ennid Bena 2 %1 Dvenencit_ ) B
_ & ) Colaichia ANqulf\rf Ch. bl. Pl_ummer | E‘-FEP?':”‘ | s =
| StomaTiTis Loss Vinson $ | pANfcyropENipﬁ e | (2 Ps
Atrophy of villi. - ‘— | ' P...PCPN.)|
\— wildl, @ |
' MAL-ABSOPTION !ﬁwﬁzﬁ;;f;m}w + RBCs —> Megaloblastic Cells — IMH / Escape 10 bl.
-' ’ Vv WBCs —> Infecrions & hyper-segmented Nucleus
eperce & casse of v Plarelers —> purpura & bl. tendency.

Jds g{:ﬁ‘_ )




[ron © Anemia MEGALO-BLASTIC ANEMIA

INUVEST. | * Anemia?! [He+ d RETICS. ¢ Anemia?  LHa
o MicRO-CYTIC HYPO-CHROMIC ANEMIA?! o MEGALO-BLASTIC ANEMIA?!
a) BLooDINDICES | MCV - MCH - MCHC a) Broopinpices T MCV - MCHC: N.
b) BL.FiLm T RDW (AN-1s0+ PotxiLo-cyrosis iN any DEE, ANEMIA) b) BL.FILM [MITGOES 00NN + HOWELL JOLLY BODIES. “Nucican REMERANTS”
o [ron def. 2! e Yir B, def. ?!
1) Jretics + T platelets (if active bl. Loss) » Pan-cyTopenuia:
2) [ron profile: VA (SRS IMH —> T S. bilirubin +7T LDH.
o ¥ IroN. :
b) v WBCs — [z U Ao (L
- TIBC. T FEP ) ¥ kil w s
e c) 4 plarelers.
O J/ S. FERRETIN. 7ot acearate bee /% v a/d'iafg. reaclanl } ¢ s, B12 < 100
OFf the Cause?!
Site of bleeding?! Anri-parieral & IF Abs  +VE Schilling TEST 1o derermine site of lLesion
—_— e IM B,, — saturare stores —> Oral Radioacnve B,,.
Sto0l | Occulr blood in Stool Endoscopy & Derect Radio-Acrive B, in URiNE
(Nor Reliable) Gyna — |
I | I Consulr. +ve il Absorbed | -ve if Nor Absrobed
| | bec. we search for , 1 S |
AN'()’I{)ST{)MA Hb nor RBCs ‘ Normal ‘ (.IWE IF |
ke Dk Aiiciiiaas so Stop meat (1o +Mb) 3 days b4 rest +iE LRine +ve Ligine
Eﬂ s hhaﬁ Berrer 10 be repeated as Gl bleeding is 2 —
B8 & e Nﬂp: | R INTERMITIENT. l Sromach defecr SI ", Heum" defecr
TREATMENT |
Prophylacric Curarive Vit B,, Hydroxy-cobolamine IM, Folic A. Oral — % mq/d Till
1) ADEQUATE FE FOR PREGNANT. 1) Iron Therapy. (SEE LATER) - 8 o O L A iMPROVEMENT
2) FESUPPLEMENTS AFTER THE 4" 2) BL wransl. (Packep RBCs i SEVER) PARENTRAL NOT '
MONTH (EARLIER IN PRE-MATURE 3) of the Cause £V —PU— ANKYLOSTOMA then low MD. (1 mg/d)




Siderveblastic ANEMIA

heme synthiesis disorder = Ineffecrive BM Erytliropoiesis

—> [ailure of Fe incorporaTtion inTo proto-porphyrin in Normo-blasts.

—> dep. OF Fe granules in mitochondria of Normoblasts in BM.

—> Ringed shaped Sidero-blasts in BM, g BT T0 ) Tod

Causes:

1) heredimary — X-LR. “dr Abnormal B, merabolism”

2) Acouired —> Alcohol — m — lead — (-) proto-porph. Synthesis.

I NVESTIGATIONS: 1) PN.
2) heparo-toxiciry.

?) Sidero-blastic An.

1) ANEmia?! y He+ rETICS.

S

2) MICRO-CYTIC HYPO-CHROMIC AN.2?

e BLOODINDICES —> YMCV - MCH - MICHC

= AP APENHEIMER BODIES IN RBCS. FaArprommayyeisy,
madUIMORPHIC RBCS /Y 2y 3 2 2y

e BL.FILM

7)) Sideveblastic ?!

a) Iron profiles —> No Iron def.
b) Hb electroph. —> No Th. Minor.

c¢) I ETVRITTATS (le — Sidero-blasts + Tlron stores.

TREATMENT: Stop the drug + Vit. B; “high dose”

Pernicious ANemiA

« B,,del. > Megalo-blastic anemia,

e DrAuro-dmmune Abs gaist I, parital cellt.
o ASSOCIATIONS: sther autoinmune e.9, myredema, thyroilitis wittpo ~ DM iype /.
Wi — e g

MICRO-CYTIC HYPO-CHROMIC AN.
But NoT RESPONDING TO TTT.

B Thalasemi
Minor
i

| N
Rerics & Tt
Iron profile:
e 5. IRON 1
| o IBC m
e 5. FERRITIN T

e IRON STORES T+ Ring Sidero-blasts

Hb elecTroph.

BL. FILM
(PAPENHEIMER BODIES IN RBCs)

% parasites & AnNemia
1) Ankylostoma —> Iron def. Anemia + Eosinophilia.
2) D. larum — Vir. B,; — Megalo-blastic an.
7) Malaria — hemolyric An.

Mgy, R




{ron Therapy

MACRO-CYTOSIS

> Dose: 7 — 6 mg/ kg /d. [GLEATTR R 1R CTES (1T

> Rour:
Onral Parenteral
Type of ® Ferrous SO, e IM — Dexman.
IroN e Ferrous Gluconare, e IY — Saccarared Iron (frosac)

3 divided doses ber, Meals & £ Vi, C.

° 75@: —> Wt C Indications = failure of Oral:
o b A Dhytates - taie A 1) Wrong disg. 7% Hwr dogresed as lar doff "
& ool 2) Iron Intol,
7) Mal-Absorprion $.
4) Ch. He.
| %) Ch. Ifecrion (7, — J B dtileatin of Fo)
S/E . yset. (V) 1) V. paifal,
o Castpaiin Fon-complarce” 2) o oontred —> tanivity

o DBlaok steols bt chadl bo infored”

» Response 1o TiT.: 7T Normoblasts — Fe** —> 77 Rerics.

e 17 day —> improvement of GC & Apperire.

o 2% day —> 77T BM Rerics.

e F¥day — 77 periph. Rerics upro 5%.

e 4™ day —> gradual steady T of Hb % (1 gm / wk)

o RegainNing of s. Ferrimin.

MEGALO-BLASTIC

CAuses.

Path.

v Vir. B,, or Folic A. 1) Chronic LD.

2) Alcohol excess.
%) hypo-Thyroidism,

4 Nuclear MaTuraTion. — T Free Cholsterol

—5 T Far deposits on periphery of RBCs

— T size of RBCs.

Megalo-Blasrs in BM.

‘ AN B sy

Nonrmal BM.

MACRO-CYTOSIS &
hemolysis

NON-MEGALOBLASTIC

4) Rencs. “in hemolyric crisis”

Megaloblastic An

——I— |

™ folic Acid

REQUIREMENTS

Megalo-blastic
Macro-cyTosis

"LI T REii‘ : ' Macro-cyiosis
ﬂClEICE 5 | in II3M
Non-megaloblastic ‘ IMH
Macro-cyrosis




~ HEMOLYSIS

VA "anC”

hb emia r T,

4 hiapro-globin

+ hEmopexin T 5. ferritn

4 IBC
T t. ferritn

Uif sever" Hb uria
lHemosidriNuRIA

EVH "CHA"

HEMOLYTIC ANEMIAS

-'-"_-__-_— P =y
r o ’a_":_.a_\.

| General features of CHA: )

1)} pallor. (ANEmia)
2) Jaundice.  (hemolyric)

%) Th. facies.  (Chronic) |
4) HSM. Esp. in Th. Major.

Qolbent+ ol T Indireer Jaundice
RES ég@grbﬂagﬂ Billirubin  fomon yelion?
T D. Bilirubin in | oY Stoase ‘ware o phori-cytogic &

bile SECRETION

repeated bl,
S posor tansiien T Srericobillin
; in stools
e HEMO-SIDROSIS -
dark urine s.Jaundice . T 3

g "TnaLasemia MajorR" | © _D““k Stool
+ loin pain. Nl P
+ ARF,
+ Anemic HF,

+ fever & rigor

1) Liver — cirrhosis.

2) Spleen — splenomegaly.
Hyper-splenism.

?) Hearr  —> cardio M. — Arrhythmia.
4) Lung  — infiltrates.

7) Skin > Muddy complexion
/ o+ pabler + T welhwi dep. /

6) SC —> skin ulcers.

7) WBCs — recurrent inf.
8) PN

9) Endocrine
e Pitvitary — DI
e PTH — hypo-calcemia
¢ Pancreas — DM,

T # Mﬁ;&&ﬁﬁf&ﬂf ﬂ‘ﬁﬁ" éﬁ?&ﬁ-ﬁﬂ&&#ﬂ

FH = CBD —> Dbet. danadice
| #bive greed = dar arne, - ﬁfﬂéﬂ oot

T Urobilinogen

Anemia dr T Rare of RBCs
desrruction —> ¥ Their LS.

" ANEMIA = Pallor

- Josue nypoxa.  comp mecéam's?mg

1) CNS — dizziness.

2) Ms. — [atique.
3) FTT.

4) CVYS — Anginal pain.

IN URINE /\
. :':HN{:: -(i|-IAN[iI- N | ] OOM. MC%QI/HQM
—~— ? doeswt occur in hemolgte o
' Alcholuric | . —— = .
Jaundice | I CUS BM @ RBCs
ACUTE Chronic ACUTE Chronic 127 BRG
‘ "hypoxia,.. VD' - - . ——
T sy T Rerics BM exp. EMH L Hb affinity
T HR . Normoblasrs R—— 10 0,
- W —_—
F. AS/PS Th. Facies bl -
Tachycardia & ‘ HEMIC MURMUR ‘ e/ SI'"h,ﬂf O,
palpirations | TO TiSSUES.
- Marked i Tk Maksr
¢ Abnormal 54
hematopoe/s,




~
InvesTigaTions for

all cases of CHA

1) ANEMIA?!

(VHb)

2) hemolyric?!

A)
b)

c)

3) Speciftic?!

RBC pestruaion — T Indirecr billirubin.

BM** — T Revics / platelers / TLC (diff. from infecrion by < hb )

UGN ormo / Normo .. .. ExCepT

1) RS — Th. Major.
2 |

A) T Rerics. (hemolysis — hge — Response 1o Inon th,)

b)  Folic A. in hemolyric crisis —> MEGALO-BLASTIC CRISIS.

3 _ RELATIVE 4 MCV — 1 MCHC
S0 B LA (58 T EESENTIAL (N . ANERA)

A RGO R LR h i > | hapro-globin & hemopexin +T LDH.

(BL.FILM + Specific TesTs)

4) X-Ray of CHA:

a)  Skull

—> AR ONf END APP, / WIDE DIPLOID SPACE

Long bones = 744 @W/ WIDE MEDALAZ CAVTY / Aosare AP

Bone destrucTion IN SCA.

RBCs e labeled Chromium — Sphero-cyrosis & hyper-splensim.

T ESR in Anemias excepT (Spherocyrosis & SCA dr ¥ roloeux)

HEMOLYTIC BNEMIA
CRISIS

it

.

THALSEMIA SICLE CELL ANEMIA
h l_lyplER | APIASTIC SEQUASTRATEON ‘ VASOHO?(}lUSiVE
EMOLyTIC ‘ Crisis Crisis CRrisis
Crisis " i
o oo ok pudy fdege | MINOR  MAIOR
AHC infection E parvo- ancat of 4L, i pleen
: VIRUS. _ ;
"selb-limired for 7 wks" doours by i ,—;fdfﬂwﬁ VA PP«“':*'[.UI |5ﬂ|1.Ef":“"C
s, hemolysis ‘?igﬁﬁmﬁ% 44 Adto-pl Crisis Crisis
—3h yper-acﬁye BM w Goowes al ohililhood
s v folic" A, SEVER ANEMIA.
NO jaundice,
nO RETICS.

MassiveSpleen

MEGALO-BLASTIC & Shock

CRISIS

™

ic AN. with No Splenomegaly:

SCA [(obornegaty ir SCA = Sickte P-Thalesomiz = [h6F + £45)
G6PD

PNH. / 03 oonp /

AHA. /el (1 A —> (V)

Mech. hemolysis.




v GENE
‘2 GENES
S | GENES

V4 GENES

|
o ONsET

. ® COURSE

e DiagNosis

4 o Chains

i ——— —_—

oL ThA[ASEMiA

- A

CL/P of 3 —Th. Minor:

*  Mild anemia (micro / hypo)

4 genes oN o Chains
oN Chromosome 6

Degree of Anemia
_> silent carnier. (Twair)
—> mild anemia.
—> mod. 1o sever. (Major)

—> "hydrops feralis
“incomparible € Life"

Thalasemia

Causes of Pan-cytopenia in [3-Thalasemia

hyper-splenism

»  Gradual.

> ProGRessive,

1) Pancyropenia + T Rerics.

2) T BL Transf.

7) Radio-labeled RBCs
Trapped iN Spleen.

Aplastic An,

%  ACUTE ONSET.

»  Self-limired.

Folic A.

i N
Gradual dv T /it A reguie
:@@%ﬁﬂﬁﬂ&ﬁ{ﬁﬁy

Pancyropenia. + + Rerics.

MEGALO-BLASTIC
CRisis.

W B CHAENS

homo-zygous
BOBO B+B+
B-TH. Major B-TH. Intermedia

Hb elecrroph.

Normal

Mol Discussed inN MméEPiATE JAUNclliCE &

: plenomegaly,
Hb H (p4) derailes (ber Th. Major & MinoR)

ke =’ CL/P

1) Mild hemolysis
AR Just palpable Spleen+ +

*  Splenomegally.
® HbF & Hb A2 mildly T

— mild symptoms.

TIT.: Family councilling.

/

HeTErRO-ZYGOUS

BR~ /Pp°

B-ThH. MinoR
"TraAIT"

DD (see below)

— mild Anemia.

for DD. (Osis)

TIT. No need for 11, bur Family Counseling.

Invest. MICRO-CYTIC HYPO-CHROMIC ANEMIA (see before)




H. SPHEROCYTOSIS

B'TllAIASEMiA Major

Sickle Cell Anemia (sca)

G6PD DEF.

AD (nvo FH in 10-20%) AR = THb F (70 - 80%) AR (Intermediate Inkerir. / Co-dominant / INcomplere AD) X-LR
. mAbilly o form B-Chdin -
Aereditary CM defect z’a fortn B AbS de-oxygenation di... v G6PD
\ gpectin 7T ccchains vv B chains Ty chains « oo Olidboion ki (SOURCE DF (ADFH 0 P SHinT)
YL, wembrone thootho-toid U (dt Incomplete o _ U
- {5"4 OhO-UE IMH 0F RBC MEMBRANE W eytic hypo- switﬂl off) —Insoluble Hb — polymerization — filaments (hb) Ll Rediieed Climatiiaie
» PRECURSORS DEFECT sy _ _
S DF&E‘EF‘* T Na & H,0 U U D —s Sickeling of RBCs U
LML pERMEAbIIITY ‘ fﬂffffffﬁ'—mﬂ?fﬁfﬂf BEA am'r T I'lh' F A \l’ REiEl' TOD OxidﬂﬁUE STRESS
i H(d'CM L L TR Lo P "lli(‘.l-l 0, AFﬁNiT)” r \ (DHUQ‘S — InFecTion — Fﬂ.\i'i"."lM)
| N ! B Na/K Arpast .. | U %_} hlﬁ
|Spherocy i Traprrd in . i y & . -
h P | Spleen L Ewtlaﬁy SI0RES @ EMB EUH T. hypnxm TMEpEd IN SPI.EEN /r Bl VISCOSITY e g ik,
e EVH | iR R RES ++ T L b denar. Dest. of CM
| e i @ EVUR Yaso-occlusion i'ﬁ% v
] ‘ BA oEMA _ : per iy FBCS (8]3)
iU;TjFEgIE; + Repeated bl. Trans. — 7 Fe T T (C'—IR{}NIE) (INTERM"TENT MTMIE) AL HEW T BIDIEE
SR R | B Bl v osidrosis Th. Facies Y

> CL./P

GENERAL as CHA but e 3 ditt.

1) M onser of hemolysis.
2) huge Spleen since .

1337 Galistones o1 D. BILIRUBIN

;‘?ﬁ‘éﬂg@é / bathgesi i&w&%ﬁ&? = &é&ﬁ%ﬁw&’
dat No Gad¥ elwes iv T4, bec, KBCs are éwéwm{-:

— poad? 4 retoased a"ﬂﬁfiger é&w&%ﬁ&’ *

Onser: (start of | Dactivity)

GENERAL as CHA X A7 il A ]

1) hemo-sidrosis. (dr repeared bl Transk.)

2) hyper-splenism. {pan-cyTOpENIa + 1 ReTics)
7) Infections.
4) hF dr

7) of Bl Transfusion.

{(dueTo 1& 2)

(T + s. Anemia + Toxic myo)

> INVESTIGATIONS ““Ipecinic”

Onser: m Onser: m
l GeENnErAL as CHA + ‘ ‘ Acute Crisis A4 ) AHC
: | — 1) AHC.
Ch. LEC,‘ AUTD#S[}[E{:T{]MY ‘ Vasc. Occ. SEQUESTRATION _
UICERS T | % s i et — : | 2) history of PDF.
¢ \ MINOR MAJUH Mfwﬁﬁﬁfﬁ i?ﬂ[f?ﬂﬁgérfz
hemosidrosi Eunciional | - ‘ y andent af A e ppfeos, NB: P’:‘“ SPlEN'?:ME‘-‘ﬂlY Excepr
PO | layposplinin (i Crisis | (Tochemic] | S ey ey
OC. ) x _ || gploromepaty b# Auto-gpl,
H&FS infarcrs | (v. RaRre)
g & decems AL chbakand
T Infecrions
gk, & Sathworedli” :
& Thrombosis | Wpssive SpIeEn

& Shock.

J

1) Blood film —K7 T30 e

2) Osmoric ragility Tesr.
(Start at 0,7 % Worwaf ot 0.4 %)

?) Auro-hemolysis afrer 2448 hirs.
ﬁﬁ%ﬂﬂ%ﬂ’ @ d.:ﬁffirﬁr g) /I

SN = T anger cells

All. Denar. Test. (Hb F is resistant)

1)
2)

Hb Electrophoresis — [l Y3
Antenatal diag. by DNA analysis of CYB.

)
a)

1 ) 3 OO RHIEYSickle cells. (IF bl. is Oxyq. in air ..No sickling

2) Sickling Test =34lod + Na bisutphate — hyperia — siskbing,
ﬂrﬁ Spueeze ﬁkﬁm — jeehensy /
%) Hb Elecrrophoresis > IS

4) Antenatal diag........

BL: PR L = hicinz bodies

2) G6PD assay TesT.
Immediarely abrer h.
fiotive & yoang £BCs are etdy sate
wich i G0 J
& ACCURATE
INACCURATE




» TREATMENT OF HEMOLYTIC ANEMIAS

™ . & -
H. SprerocyTOSIS B'ThAlASEMIA Major Sickle Cell ANemia G6PD DEF.
1) Bl Transfusion
2) Iron Chelarion
7) Folic A.
4) Splenectomy?! Clinical improv. only bur Not curarive bur good ¢ Auro-splenectomy. of no value.
FCS AL SpMERIGHTE: beo, the maie site ﬁ'f %ﬂ'ﬁg&é’f&’ w 74, s BH / Wﬁy e SEQUEST. CRISIS.
IndicaTions: wet Spteer —> 50 Indications of Spl.?! (if ReCURRENT OR REsisTANT)

7 / Cass ¢ BY 7 ransfusion, A)  Hyper-splenism (T 22 7 > 300 of pasted £5Cs /3 fpe)

‘_;-/ § Wﬁ}m‘ b) huge spleen £ mech. Discomfborr.

3) e of the FH ded

¢) Trauma & RUPTURE SPLEEN cocr f 44 5 4o
7) Specific Cholecysrecromy ahrer 1) BM Transplant. “of choice’ 1) Seouest, Crisis: — whole bl. Transf, 1) Avoid (Drugs — Infecrions — Favism)
TIT1.2! Splecentomy(if Gall stones) 2) Drugs @ hb F 1o 2) Vaso-occ. Crises: 2) Alk. Diurssis fo avoid acid hematin
B Kt deposition.
= o LASTIVI. , A) Minor — Aralpesic - O, - Mf00; - fluds #
Splenectomy?! = ””“PP"?E‘I O-chiains. %) BL Transtusion during the amack
. —F W IlEM“"ﬁIS* b) MAjDIl — lf;dfiﬂﬂ'ﬁ m&*&zf K (ﬁ%(& ﬁé‘éﬂfﬁﬁfﬁﬁ ﬂVGIdAHEI’HIC HF
l{ i ‘ . l{ £ . }) C.enETic COUNSiI.iNq: eondiGons ﬁgﬂﬁ?m S o A, (Aeate Chest &)
| Tursins | | plaeler desr. %) Drugs © hb F = | sickling of hbS

4 Opsonization of (hydroxy urea or Buryrates)

‘TLIHGM'){)-C 0sis
encapsulated org, so i

Sickle Qell T rvait G6PD Tvpes

Before spl. Afer spl. A low dose ' n
: Aspirin ) / e hererozygous. (SA) p— Type B
' ‘F :\4 ’ '-"'f' ﬂ ¥ =\ PvruvaTE KiNnaSE DEF.: e Black Races resist p. falciparum. |
C Vaccines., Penicillin Ac : Race blacks Cucasuians
) V Till 6Y5 ?L i @ YMPDTOMATIC,
_ I N g AR Tty o Sickling only in s. hypoxia. Dehiciency Mild Marked
PNEUMO-coccal ; ;
MENiNQiGHCGCCAI If infection occurs * CBC: Normo / Normo, (GA oRr I'IIQI'I AI.'I'ITIJdE) hemolysis No excepr moderate &

H. InAuenza. —> Hosp. + IV ABs \ Normal RBC Munphnloqy in PDF. N £ PDF.




AIHA dr Warm Ab

AlIHA dr Cold Ab

PAROXYSMAL NOCTURNAL HB-URIA

DEF.

| Ab arracks RBCs ar 37 C in vitro.
_L_M!C ﬂf_l‘lE!'lﬂl.z’I'iC An. In Adulr_)‘

Ab arracks RBCs ar < 37C iN vitro.

Acouired defect in BM stem cell = Aplastic anemia.

efiology

Causes

CL/P

IgG amrack RBCs

—> RBCs become pDUTa 087 (29

—> @ Splenic phagocyre Activiry.

‘ =3FVH in Spleen.

Qi b s b |
| 1) 2L (lupus — leukemia (CLL) — lymphoma)

2) Yiral - o merhyl Dopa.

o hemolyric Anemia.

e OF the Cause.

S Just palpable spleen. (dr EYH

INVEST.

TTT.

|1
2) Ofthe Cause = L

— ANA.
— BM exam.

e lupus
e leukemia

o lymphoma  —> LN biopsy.

7) of AIHA
o +ve Coomb’s 1est. (IgG on RBCs)

MWAcouired Spherocyres.

| IgM Ab amrack RBCs =

of hiemolyric an. (\hb / T1. bilirubin / TRerics)

(Paroxysmal Cold hib-uria
{&¢ Donath - landsteder A5 4t & o Mﬂﬂfy

2>, w b |

e Viral. (IMN / EBY) ... NHL

Mycoplasma pNneumonia. (problem)

hemolyric Anemia.

Of thie Cause.

1) of hemolyTic an.

2) of 1he cause. (viral markers of EBY)

?) of AIHA — Direct Coomb’s Tesr.

(IgM on RBCs 4»3..)

SpherocyTosis

*
heriderary | AQuired
R
| AIHA

S

As Sickle Cell Anemia
(hemolysis — infections — Vasc. Occ.)
RBCs WBCs Plarelers
absence of GPI PNL | AGGREGATION. ..
prOTEIN in CM dysfuncrion - thrombus.

F
|

@& C; against RBCs

Vascular occ.
during sleep ({PH) N

InFECTIONS l

IVH (hemolysis)
sO NO Spleen++

Budd — chiari $

1) OF the Cause.
2) Steroid.
7) Splenecromy. (Acouired Spherocyrosis)

4) IMMUN{]-‘SUPP. (if no response To Splenectomy)

1) OF the Cause,
2) Steroids.

%) Splenecromy is of no value,
(as ir is IVH)

1) ¥ RBCs
2) ¥ WBCs

= recent flow cytometry.
— leucopenia.

?) { Platdles = Thrombocytopenia.
4) —ve Coomb's Test.  (C; only with no Ab)

5)  +ve haw'’s Test = Blood + Acid hemarin. (VpH)
—> hemolysis.

1) Sreroids.
2) BM Transplant dr BM Aplasia.

hemolytic An. To Aplastic An.




BLEEDING DISORDERS

/- s il ) 4 =
Vascular defect
plareler defecr Coaguloparhy
"won-paplpable purpura’ "paplapble purpura?
o S . - . .
i - Aouvired | hereditar | Aouired |
I Count \ Funcrion heredirary % r— r Y 2 : |
I I L LIIEiC i :HS_P “ T fr- IEu;rilia A/B, | ‘ Vir. K—‘
Th L : Th boAsthieni Telengecrasia| | ® SLE. y s —
ROMDO-CYTOPENIA ROMD-ASTHENIA (AD) e Sepricemia, | (0 eror 11812
|—]ﬁ ) * Scurvy. o |CFE.
- — T ) ) \ ~ { e Steroid / e Billiary Obsi,
J, Production l | loss in TERIPI—IERAI hEREdiT;’-\RY ‘ AQUiREd Cushing 3.; L malf[ﬂh: b
| J | circulation J '-'- [
R E— : —— —eee —
hereditar | . _ _ ' | .
v ‘ AQUuired | ,]\ C _ T _ Adliesion |AGGREGATION DRuqs DisEAsES Ol
l : ONSUMPTION DESTRUCTION | | defecy defecr ™
" e )i R "NON-IMMUNE" "IMmMUNE" I | ! '
TAR . T 5 2 \ | N [ URremia.
FANCON :| Mylilﬂ_, I |“; o | = | | Glanz-man. e NSAID - Aspirin Myelo-prolif. DIC
ANEMI ysplasia . ‘ [ & L YWD. (AD) AR e LEpARIN high dose. ,
x\ﬁ__NEMIA IR y |-!-*‘ANQ|0EATI'IIC HA | tmeneitinion: ey l (AR} | )| GammopatHie
"dr [ibrin deposition iN cap. ® Fvan's $inSLE. (AR) i l
causing RBCs destrucrion” e CLL.
| o HIT. (heparin)
‘ DIC ] ‘ TP ' ‘ HUS 1 \& InfECTIONS.

Middle aced fimale |

V RBCs —> dr p-angioparhic HA.
v plarelers —> Thrombo-cyropenia.

g 2wldl v wibl
awsnsJ|

sl 59 ol




———

Vascular
"by exclusion"

INnvesTigaTIONS FOR

T BT

+VE HESS TEST
NOT doNE if pURpURA is PRESENT"

plareler defecr

I_%I

BLEEDING TENDENCY

I—_T—l_

INTRINSIC
pATHWAY (PTT)

T PTT/N. PT

(N. PTT = 20 -40 sec.)

g —— — — - e e ——————

| Factor 8 91112 |
ll HEpARIN MoniTORING |

)

HSP I 4 Count -
[: I N = 150 4000005 4 funcrions
specific markers l - _J_ \ p— —I —
of Vfrsucliis S Thrombo-cytopenia ‘ [ Thrombo-asthenia l
(ANCA) . (If<150,000) | | (PFTs) J
1) purpura if < 40,000. - :
2) Sponr. bl if < 20,000. Ajhfs'c’” Aq(;'jREfqm'ON
Le 3). Sexious bl. if < 10,000. S0 SS%
) v e i I . j==y 1
Ea:lmmof()llmcq-wﬁ | VWD \ AP
Plmadarba BM EXAm TO.. (TBT + PITasit| | piorceriin
< I \__is carrier of F8) ) )
Conlirm ITP Exclude Aleukime
(T MEGA-KARYCYTE E DEFECTIVE IEU I(EM i-A
PI.-ﬂTEI.ETEI.IDDIHG]

,..------'——------.,NN

dr © ol hegman Factor w
1akes A long Time ... 4.7 Mins.

1 Ch

(N = %-10 mins.)

Co-agulopathy

EXTRINSIC
TPt/ TPl e
{1 MULTI-FACTOS DT: N PT/ N. PTT
o Vir. K def. (1972)
e LCF. (bur F8 is Normal) ((N.PT =10 <14 s¢c.)
e DIC. |
e Warfarin. g —
 VVin K(1972)
COMMON PATHWAY DEFECT. Wailaiin Monironing
(10- 5 -2-1/13) m—

T =

Thrombin Tive = TT |
(fibrinogen 10 Fibrin)
L To exclude Factor 1 & 17 J

—

e N

e INR = ... for Warfarin monmoRING.

e INR should be doubled = (2-%)




purpura

co-agubobathy

Vascular defect = HSP

platelet defect = TP

hemophilia A

DEE:

AS [l vasculitis rsmall vs.)

e post—strept-Viral or?! Drugs
¢ Age — Children & young Adulr.

Auro-immune Disease Against plarelers.
cl Acure in Child —> ’(Mﬂ‘—wﬁfy FRELAHES,
e Chronic iNn Adulr — Sar e 8 = A + 777

X-LR

Dehiciency of facror 8.

Cl./P

INUVEST.

(SCHEME )

1) ArthriTis: Iodolas U ol
* 5‘}ﬂfkﬁ

o Mon~destructive.

. %’Wﬁﬂf‘? as Kh, fever

o & Mj‘—ﬁmﬂ?&'ﬁ,

—

2) Abd. Pain—=>mesenteric oce. Mhsibu U ol
%) paines haewanuria, | Joo| Jaudl 2l

o Nephronc — FSGN.

o Mixed — Mesangio-prolif.

7) T Almgy: Irdang / Whads / Ancio edevia

NB: CNS smoke — ﬁmf ﬁ?f@mﬂa&y SGR, . RERrI~6HN,

I_I—_I
recurrent obeeding N
(Sbont /lrumatc) .

recurrent bleedng

(profonged ofter circumeision. / raunatc)

l—l_l.__l

aGNoOsEs Is of TP is b

Exclusion of Other cauvses of Thrombocyropenia.

é BLEED'NG ‘No pA[[DR (EXCHPI IN SFVER l FROM ORIFICES Om
S fh bl. + Evan’s $ di AIHA)
FROM ORIFICES "' L . | —
| rRGE Fchymosis. .
I I No HSM (excepr if chronic) : f i’EP'ST’?‘}EST* |—|EMO.—
‘No LN++ hEmaTOMA [LAINGMIAL :
petichAE, Epistaxsis. (afrer IM inj. / begining of ’UTERINE ARTHROSIS
Gingivial, No Sternal Tenderness. mov, in children) | I
PURPURA .
Roneniiiahic:. ll_IJTEmNE-_ (10 exclude Levkemia) IA_I pAiN =
Echymosis. BN - Keiro- in Brain then | e limited mov. |
. l peritoneal pr. Calcified E2 ; :
EMATOMA N = | |
WET PURPURA | | - | \ | epilepsy & paralysis. Ankylosis. |
(bUCCAI Mm) Femoral pseudo-tumor | (M/ D) /O
— Danc. Si Neuropathy cerebri |
— i G | | Utier Complications

o Transhusion.... Hepatitis — AIDS -2 factor 8
e Formanon of F8 Abs.

TREATMENT
A) Self limired. = TP = E "P” 4 Avoid rauma & anTi-plareler,
b) Steroids — for joint and abd. pains SEVER ‘» Yo F%ﬁé@ﬁﬁa 1) Replacement 1h.: infusion every 8hrs = 1 life of F8

but do not after the course.

alivity af gplovs)
v

Splenecromy

v

Cyroroxic D.
& Block IgG.

(77 Plaswa (1015 y/ 55 ) T (¥ volin by 30% - Crpoppt. ~Factor 8)

2) HeMo-ARTHROSIS —> puosine cvorcise to provert j, stiffrose & fibmosis

?) MM hge — Ann-hibrinolyric.

A) Desmo-pressiN > | Zoclsf frotom & 4 casee”




ASP ITP HEMOPHILIA

[NVEST. Non-specific A) ¥ plareler Coun. 1) T CT&N.BT.
o TIgA. b} B.M = hyperplasia of megakaryocyres. 2) T PIT - Normal PT & plar. Count
o  Complement..Nnormal. ¢) Ig G against plar. (nor ess. Exclusion of other }) 3 factor 8.

causes of thrombo-cyropenia is enough)

NB:

1) ¥ Factor 9 = (hemophilia B) Same as factor 8 .

2) 4 Factor 12 = Hegman Facror— T7T PIT
bur no bl. Tendency.

Yon Willebrand’s D. EVALUATION OF A CASE WITH
Def. BLEEDING TENDENCY

CL/P Purpura (plareler & Facror 8 dyst.) Coaq. Delecr m Vascular defecr

invesr. Type hreired

| Sex, Male Female Female
TTT. 1) Facror 8
F.H. v x x
2) FFP / Cryo-ppr. | - -

¢ Penchae wirh

Cl./P e Haemaroma. e Mucosal
( episTaxis)

7) ADH (DDAVP) — nelease YWF raised EdCIE

e Haemoarthrosis
¢ perichae wirhour
raised edge

compression Poor effect Good elfecr Good effecr
Bleeding POST- TRAUMATIC SponTaNEOUS

e Echymosis.




Hyper-coaglubal State

"ThHrombo-philia"

s I—V_I—\

HERIITARY

Deficiency of Anti-Coagulants:

1) | AT L (dr heparin resistance)

2) \ ProveiN C /& worfarss th, wrthout conconstant kepariv )

%)  Protein S.

4) Facor Y Leden [Fesit [-) by proteic ()
(/0 idherited haperocapatable state)

AOUIREd

1) Malignancy (Trousseau's $) Ch. DIC.

2) Behcer's D. (IVC Thrombosis)

?) Nephroric $ (v AT-Ill - protein C, S)

4) Preguancy & OCP — T procoagulants
&  fibrinolyric & (-) pr.

7) Polycyrhaemia rubra vera
6) Essential Thrombocyrosis.
7) Myelofibrosis

8) PNH.

9) Hyperdipidemia.

AnTi-pHospholipid $

Recurrent Thrombosis Although T PIT

Recurrent Thrombosis in placenta
—> Recurrent AborTions.

“DT Lupus Anti-coagulant & Ani-cardiolipin Ab'

INnvEsT.:

e Ab in vitro (test Tube) —> T PTT—> bl. tendency
* Ab in vivo — Thrombosis.

TIT.—=Warfarin.

1) Sreroids. —> (-) Ab.
2) Anti-Coagulant & Anti-plarler.
7) AspiRin,




ThrombopHilia ,_4-

YOUNG AGE.

Recurrent DV IN

I_Iﬁ

RECURRENT ARterial
Thrombosis in
absence of arrerial d.

et

ClL./P of Purpura

BLEEDING FROM..
+ OF THE CAUSE

Thrombosis in Specific Sites: AbORTIONS. Qhin MM
- + Superf.
. BUddbCLi'A“' 5. Thrombo-phlebiris I ]
e Cerebral. gy |
. BLEEDING FROM
_ 5 petcage ORIFICE
amions for Thrombophilia: T |
| & Epismxi5._
1) Mpm. pAlpable Non-palpable Gingivial,
2) hereditary —> Thrombophilia Gene study —> 11 prorein C, S and ATl Facron V leiden. Vaginal,
%) Acouined: Tl ™ [ | |
« CBC —> Polycyrhievia + Throvbocyross. SS?U : plareler defecr
e Neplmoiic $. — UA e s .

¢ Malignanciss — — Tuvor markars, Clscan.

4) Aniphiosphioipid $ — Lupus Anii-coagulanss + Anti-candiodipin.
%) Duplex > sk g

a) Cong. Deliciency
b) Malignancy

—> Warfarin.

—> heparin SC.

InT. ORGANS

ICH iN sever
conditions




DIC

Tissue Destruction / Endothelial Damage

I—;\

@ Cloming Cascade

L

BradyKinin Release

s b : Consumprion ol
Fibrin dEPOSITION Cl. facrors & plarelers

—

InTrRA-Vascular Thrombi

—— ——

|

ARTeRIAl VD

Fibrinolysis

|

I

L AngiopaThic

b, [ & Tissue Ischemia
hemolytic ANemia

Hypotenstion

Bleeding

Acute Lung
INjuRy

/

End-Organ
DamAage




DIC

CORQumpTion Of COOGuiatOn JACTors dlue T @ Of intrinic Or extrinic patnay = ool => he or thomboIR

CAUSES ¢ Sepsis. e Maligi.e. Trousseau’s.
e Amniotic Fluid - Abruption placenta e Retained dead fetus.
e AML= Ms
e ABO in compatibilities.
INVEST. A) 4 All Elements. e | platelet. (mild)
e Platelets. | e PT&PTT — Normal.
e VF5-8 |
@ ¢fr’brf'nﬂgen. e T FDPs
b) T Al Times e Fibrinogen — Normal.
o TTPT-PTT e TT — Normal.
o 77 FDPs- 'D-Dimer.
o 1T
TTT. off DIC )
= Hge  — FFP — lresh blood,

= | plarelers

"  Thrombosis

= EACA

— plareler conc.
—> hEepanin.

—> alrer heparin 1o avoid thrombosis.

Acute haemolysis

e occlrs within minutes.

e Due to ABO incompatibility.

Febrile Non-hemolyric
Transfusion ReacTions

Due to anti-WBC or anti HLA Abs
reaction with WBCs in the unit.

Delayed hemolyric
Transfusion R.

occurs 5-7 days after transfusion
= & AB w was not detected at

the initial cross match.

Acute:

— Rigors and fever
— Lumbar pain

— Chest tightness

— Hypotension

e Stop transfusion.

Fever — rigors — urticaria

e Stop transfusion.

e Re- group & cross match again.

e Check blood count, bilirubin

e Monitor pulse, BP.
e Support pt’s circulatory state.

e Exclude haemolytic reaction
e Antipyretic

e Use leucodepleted blood
e Steroids if further bl. needed.

Anacemia +J

e Ab detection & spherocytes.

e Compatible blood use.




Important Notes in BLOOD

p- | Rerics = hyper-active BM
e VN AplASiA.
e T in (hemolysis — he — Iron h.)

ESR

"Non-specilic / used for lollow up"

v. high
> 100mm/HR.

i 03

1) MALIGNANCY:

e |eukemia.
e Lymohoma.
e Mulriple Myeloma.

[

(SLE / RA) 2) CT disease. (SLE / RA)

; mild oR
low Norwal Moderate
1) polycvihemia RUDRA VERA. PREGNANCY 1) Infections.
(MaliGnancy) 2) ANEMIA EXCEPT...
2) hypo-libroginemia, 7) MI (T. damage)
(DIC or parrially clomed sample) 4 InflammaToRy..
3) heomlytic Anemias:
A) h. Spherocyrosis.
b) SCA.
ety pr. e Hb 8 — MCY ... (Anemia i 7lix)

MCV

) Acrive TB - sEveErR pYoGENIC.,

Normal

Macrocyric

1) Aplasric.
2) heomlyrtic.

Micro-cyric

1) Megalo-blastic (Vir. B12)
2) Non-Megalo-blasric.
(dr hyperlipidemia)

1) Iron del.
2) Thalasemia.




Abnormal Blood film (value of blood film)

¢ Microcyrosis Iron def. ANEmiA,

e Macrocyrosis megalo or Non-megaloblastic an.

¢ Anisocyrosis = RDW (variation in size) | megaloblastic or iron def. an.

¢ Poikilocyrosis (variation in shape) Non specific.

e Puncruate basophilia lead poison.

e Howell Jolly bodies Dyshaemopoiesis =

(small round Nuclear RemNaNTS) (megaloblastic an. & post-splenecromy)

e Pappenheimer bodies in sideroblastic ANAEmia,
e Polychromasia = T Rerics haemolysis.
e Shapes of RBCs (see laTer)

Shape of RBCs in Dilfterent Diseases:

e Burr cell (Echinocyte) Uremia.

o StomatoCyTE (mourh cell) herediTary.

o Targer cell (Codocyre) Thalasemia, Iron deficiency, Liver D.

e Acanthocyre (Spur cell) Splenectomy, Advanced LD.

o Sickle cell (Lancer cell) SCA.

o Spherocyre heredirary, Acouired (AIHA “Warm = F17)
e Elliprocyre (Oval cell) herediTary.

o Schisrocyres (Helmer cell) Mechanical hemolysis,

o Tear drop cell (DacrocyTe) Myelofibrosis.

o o © KL

Echinocyte Stomatocyte  Codocyte Acanthocyte

(2 X7 =t

Spherocyte Elliptocyte Schizocyte  Dacrocyte Sickle cell




Jaundice in hemolytic ANemia:

1) hemolyric crisis.

2) hempsiderosis  — Iron over-load.

7) Viral heparimis — dr bl. mansfusion. (AAST { ALT)
4)  GallStone  — CBD obsr. (T ALP)

Jaundice lymphoma Jaundice in IMN

1) AIHA. (Warm = 71) 1) AIHA. “Cold”

2) LN in porta heparis. 2) Viral heparitis. “TTransmainases”

Acure Chestr $ in SCA:

Dk.: Specific Comlication of SCA.

CL./p Fever + hypoxia. (ARDS like)

INVEST. 1) il leuco-cytosis.
2) CXR —> lung infiltrates.

TIT. Exchange Transfusion to 4 HbS < 50%

Drugs causing haemolysis

1) Direct interaction with RBC membrane 7 eg Amphorericin.

2) Immune mediated
a) Methyldopa - AIHA — Auto-immune hepatitis — Depression..
b) Hapten type — penicillins, cephalosporins.
¢) Innocent by stander — Quinidine, Sulfa.

3) Drugs causing haemolysis in GOPD def. e.g. antimalarials, sulfa, nitroturantoin.

MECHANICAL HEMOLYSIS

1) March Hb uria — hemolysis in Feer capillaries.
2) Prostheric valve.

7) Calcific AS.

4) L-ANgiopathic HA (fibrin deposition in capillaries = RBCs distuption)
(DIC - HUS$ - TTP - Malignant HTN, Scleroderma)

IBJETS LRI I i tetele Bil b AshisTocyTes = helmer (Ragmented RBCs).

Toxic causes of haemolysis

* Malaria. * Staph.
* (lostridium welchii. * Snake & Spider venom.
®* Pneumococci. Cu overload (Wilson's D.)

dvanced LD —» lipid abnormalities - spur-cell & haemolysis —& Anemia.




DD of pancyropenia.

*  Aplastic ANemia
*  hyper-splenism

* Folic Acid def.

— pan-cytopenia + No Retics.

—> pan-cytopenia + T Retics.

— Megaloblasts in BM.

Leukomoid Reacrion = Leukemia Like

1) Causk: Infecrions (Abscess) — hemolysis — hige.
—> (Shifr ro the Lr.)

2) TLC <720,000/mm3.

3) T ALP. Dr funcrioning WBCs. (in Leukemia CML ... vALP

4) CBC — Normal

— RBCs — Plarelers - BM ...

— Immature cells never > 2%, bur Never blasts.

Leuko-Erythroblastic Reaction

ImmaTure Blasts of WBCs / RBCs in periplieral bl.

1) BM infilmaTion:

e [cukemia.

e Lymphoma.

e Multiple Myeloma.
e Mpyelo-fibrosis & TB.

2) Sever hemolysis — hge.

hemorrhagic Anemia

HemORRHAGE

I—I—I

Acute bl. loss

Chronic bl. loss

Normo / NORMO

"derected when Huid is shifred rom ISF 10
blood w treguires (12-24 hrs)"

Micro / hypo
due 10 IrON dEef.

BM++ =

TRerics TTLC.T plarelers.




p- 39 hyper & hypo-splenism.

HYPER-SPLENISM HYPO-SPLENISM

Causes “T phagocyric Acriviry of Spleen — 1) Post-Splenectomy.

MONO UPTO pAN-cYTOPENIA + BM&G”
P QRS 2) Auto- Splenectomy — SCA.

Splenomegaly due To ANy cause
1) PH dt Cirrhosis.

2

3) Congenital Absence.

S8

.

Lymphoma, leukaemia,

) C
) RA (felty s $)
)
)

5) Amyloidosis, Myelo-fibrosis.

InvesT. 1) Pan—cytﬂpﬂnia + T Retics. 1) Howell JD”}T bodies in RBCs,
(TR 2) Acanthocytes.
2) RBCs e chromium in spleen. (Chronic LD / post-splenectomy)
T, 1) Transtusion *  Vaccine for encapsulated org.

2) Splenectomy
3) ABS for infections.

(Pneumococcal & H influenza Meningitis)

*  Prophylactic penicillin.

o BM EXAMINATION
Value SiTES
DiagnosTic ConlirmaTORy STERNUM ii{!ﬁ;ﬂgf} I;j;E

1) hairy Cell

1) MM. - - !
) ] ) LEUI(EM]A. : i lEUI(EWlIA.

2) Myelo-fibrosis. ASPIRATION

2) Iron def. An. | 2) Myelo-fibrosis.

%) Aleukemic Leukemia, 34 MicalosblsiicAs: | | 7) Aplastic An.
4} Aplastic Anemia. 4) BN Infilr.

4 1P
Sideroblastic AN. \




Aplastic ANemiA

I—l—l

| R& 2% = Aguired
Idiopathic = | Congenital DRrugs INFECTIONS Chemicals PNH
-' . | (1) Anti-biori hloramph. ) [ Y [ =1 i
Autoimmune dr FANCONI su)l th O T DI s I._IBV' kIR hemolyTic an.
D TC : ; et ParRvOViRUS. OP | ;
yioroxic | | ANEMIA 2) Anti-RA s penicillaming, BV HIv. | - /| thar ends with
... BM hailure | - | gold, indomeTHACINN. - | Aplastic an.
| ) AnTi-Thyroid — Anri-convulsans.
Cl. /P = pan-cytoprenic
- ¥ RBCs — Anemia —> pallor.
BENAV IO R ¢ cuRRENT infecTions —> (Sore throat + scanty pus)
Y I
= \L Platelets — PURPURA. DURE Red Cell AplASiA
INVESTIGATIONS: I
e 2% Causes must be excluded. Tvmoma Disseid M 16
* Hisrtory of viral infection. ¥ Black fan $ Renal D.
« CBC — pancytopenia + No Retics. I i B
MG
N = W7 N> pancytopenia = h}rpﬂ—ceﬂular. pure redd cell Aplasia
Mediastinal $.

(hoarsness & Dysphagia)

Anemia of Chronic Disease

Causes: Chronic Infecion’ ™  — TB — Bronchiectasis.
Chironic Infam. — RA - IBD - Malignancy.

InvesT.:
Y} (: (&N N ormo / Normo. due To BM (-
V' IL-1 & TNF — Aadre of ivon atifieation —> T feow Stores +
¢F€f€df€f ﬁ«ﬂw B to Normobtasts —> pacr regponse Uo EP/
v" & Nor by ...hemolysis — hge — BM infilmrarion.
e Normal WBCS & Plarelers.
* Iron profile = VERINERN L] (T s. FerRrimiN ..see above
I11.:

1) OF the Cause.

2) BM © by EP = poor Response
7) No response 1o Iron Th. dr failure of....




LEUCOCYTES

Neurtophilia Eosinophilia Basophilia MonocyTIS
nc 40-75% 1 6% < 2% 29%
Absolure ( 2000 -7000/mw’) (20 - 700/vr’) (0 -100/mm’) (200-800/mm’)
CAUSES o Acure pyogenic InFections. * Allergy / Drug HS. + Myelo-prolif. 1) Bacterial: TB — Brucellosis - SABE.
e T. damage — burns, ML. * Parasitic — hydatid - Fasciola - Ankyl. . IBD 2) Viral: CMV, IMN.
o Malignancy. « Addison's D. 3) Protozoa: (malaria).
; ; * Acure HS.
o Myeloprolif. &Levkaemia (CML) * Hodgkin's D. / Myelo-prolif. 4) AML. (M, -M.) / CML
* ReacTive.
* Infam. D. — RA. * Vasculimis. (Churg-smrauss — Wegner's = PAN) (Myxedema | 5) IBD
* Drugs — CS. * 17 hypereosinophilic $ + Invasive toxic effecrs Xanthemata)
o Acure hige — hemolysis. 10 The heary and lung.
o Merabolic — Uremia / Eclampsia.
Lymphocyres
e TIC = 20 - 40%. .
e AbsdiConr = 1500- 3500/mm’. Liver Spleen LN++
Lymphocyrosis Arypical lymphocyrosis Lymphopenia : 1
PERISISTAN Arypical
Viral: IMN — CMYV. - Viral : IMN / CMV. CS therapy. Lymphocyrosis Lymphocyrosis
Bacterial: TB - Brucella, Typhoid - Lymphoma, leukaemia. Congenital Immunodet. I I
Protozoal: toxoplasmosis. - hepatitis. Chemotherapy. ) CLL " CMYV or IMN
Old Age "YOUNG AGE E SORE

Malignancy = Lymphoma, CLL.

HIV. — Hodgkin’s.

throat"




NEUTROPENIA (> 2000) Agranuolocyrosis (> 500)

1) InFecTions: > InvesT. NEUTROPENIA +

o Bacrerial - TB — Brucella - Typhoid Normal RBCs & plarelers.

1 trtestinal perf. .. peritinitic —> lowcooytuss) S TIT.:

e VYiral: — HIV / hieparinis / InAevenza. 4)  OF the cause.

2) Pan-cyTopenia: Aplastic an. + Hyper-splenism. 7) GASF.
_ 6) BM Transplant.

3) Immunological: ST A SR T2
4) Drugs:

e Anti-Inflam. / Anti-Bact.
o Anti-Convalsants / Anti-Cancer.
o Anti-thyroid | Anti-Diabetic.

Neutrophils

I_|_I
Shifr 1o lefr Shikr o Righr ———m——

BLOOD D. + SORE THROAT

I [ | Acute Leukemia Agranulocytosis Aplastic ANemia
Immature Neutrophils hyper-segmented
"Stalf cells" nucleus _ | - I o ——— =
l l Blasts NEUTRODENIA ¢ RBCs
v RBCs | N. RBCs v WBCS
HyDOrSEQMENTEd lEUCOPENiA J Platelers N. Plarelers L Plaelers
Nucleus |
- S 2 | e - —
Leuco-cyrosis Folic '3 f& l &i’f“?m; . Seanty pus +
B,, del. eucopenia € Relative L P
I Lymphocyrosis dr ¥ TLC. i/ s i fiffn
InfecTions - hemolysis - hge.

CML - Leukomoid Reacrion




