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Pathology
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pathies
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https://youtu.be/d60ryCTsv54?si=Cw_YrieSrjqo5PUf

Hemoglobinopathies

= Inherited diseases related to the synthesis of hemoglobin.

Professor Tarig Aladily
Department of Pathology
The University of Jordan

tnaladily@ju.edu.jo



mailto://(null)tnaladily@ju.edu.jo

Cpastsasel] TU (B 51 Q) Cpslil] Jeodln T L] (98 i o] §53 L Ll 2 LY o desane oot — (Thalassemia) Luseesdlil] €585 55pal) " deglnall

B ol @ Juudlas gaiucsi s

Uy By Sl ¢l L]

@il Microcytic hypochrol

d $biascadll oo Lo ol hemolytic anemia (e yols g5

a asse I I l ] a inherited disorders) Su.se by 2l o @hsll Autosomal recessive
sl Jedbos gua g L) (el Cuude assladl oSLedl Lol Gt gicr a5l brawg¥l Gl
a-thalassemia — (L) a L) ¢ Shanll Lislol! doslia

B-thalassemia — (Liv) B 51 @ mabll Guslisasdll HbA, HbAs, HF

= Group of inherited disorders that result in decreased production of either a/B

chains.
/> mes&mll (Hb) sl crsslzsmsell e

= Amount of synthesized adult Hg is below normal resulting in microcytic meceio s s s
hypochromic anemia.

(hypochromic) dauall Lails
Aaliy s chas an ol S gl =

= The deficiency in one of globin chains results in a relative increase in the otherP

Sl s JIall

one, excessive unpaired chains will cause instability and hemolysis.;i o e e

(0) WLl & g 5ol sy —
.(hemolysis) as Jdasl = clyandl asll LA youis daas 331501 Jadlad | 0da —
.(hemolytic anemia) Lsaiy| Ll e Lala g LaweudBll uiad Ligl

= Mode of inheritance: autosomal recessive — this means there can be silent
:(Mode of inheritance) &l sl s
carriers with no symptoms.

= [t can be classified as a special type of hemolytic anemia.

*Autosomal recessive — s | IS e Llaall sliadl &5 5T o @l
el agle el Yy (carriers) calols palaud¥l (aas ()6 o3 llile

RIN PG
(Plasmodium falciparum) LUl ws Liya daglis agual Grall slalall T ygabial | palad¥ e

= Common in Middle East, Africa and South East Asia.

Lol digyae yue WL —

= Resistant to infection by malaria falciparum by an unknown mechanism.
= Normal Hg types in adults: HgA (95%), HgA2 (2.5%-3.5%), HgF (=1%)
= Hemoglobin structure: HbA (2a + 28), HbA2 (2a + 28), HbF (2a + 2y).

& bl Guslégougll gloil @
HUYCII]

Owoléoonell 90 dpmpboll dpudl syl

HbA =~ 95% (2a +2B)

HbA, = 2.5-35% (2a +29)

HbF (fetal) = 1% (2a + 2y)
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.(a-globin genes) LY dlalidl ol o8 Sia o1 pali e L3l U] g4y — (WY Lawwdlill) a-thalassemia s & ysll €kl 8 y5eall

ilwlig‘ﬂm@mﬂhﬂ:dj Al ddgdoadl Sliuzd!
16 aseisas,S US (ole Olia Laydisd @ dlealealle

genetics
(7 (815024 1 5 2) 1 lm 4 = ol i

= a-chain is encoded by 2 genes on each copy of chromosome 16, therefore we have 4

a-chain genes . R

((Mutations) ol,élll ¢ 5.2
ST 1 ¢nad (deletion) ia ga a-thalassemia o ikl e

= Most mutations in a-thalassemia are deletion. (5

10 deabeadl e Uggeall sliaall sae 1 Hydrops fetalis 4

Bgdoms > 1 Ja

= Deletion in 1, or 2 gene(s) results in a silent carrier, asymptomatic.

= Deletion of 4 genes results in hydrops fetalis — it’s incompatible with life due to
complete absence of HbA, HbF and HbA2, because there are no alpha chains.

= Deletion of 3 genes results in Hemoglobin H disease (extra (- chains binds each
other to a tetramer called Hg-H, extra y- chains form Hg-Barts). Both have high

oAl ddi 4
111 reslesasel) o Ll st €131 s g 5T (1 51 B) A et | aS15%5 @ et Gt e
affinity to oxygen. “wi
© Hb Barts = y,*
0 S+ ST el = A )] 4L Y > B By pSsY | el £ [s¥ sl

= [n the case of deletion of three alpha genes, alpha chains are still produced but in
low amount, leading to an excess amount of beta and gamma, which results in
HbH and Hb Barts formation. Patients with this condition show symptoms and
hypoxia.



.B-globin dlules ¢ L) i3s3 5f pals (] Gt Sy whhasdl oas — (B Lasadtill) B-thalassemia s Blysll £ 8y5eall
e Byl ol iyl )

genetics ...

Bw—bbu‘éshé;mﬂ pseasag Sl 0o s JS0
(7 (W5 JS 5o aaly) B-globin i 2 Lasl ¢ sandl o oing =

.(a-thalassemia ;s S<T) dacaly Lalel oy 30l 355 Lgha aaly o8 85dk (g1 ellile

= B-chain is encoded by a single gene on each copy of chromosome 11, therefore we have 2 B
walibll ¢ g5 2
chain genes, which means higher probability for symptoms. > f:';(g;ﬁt';g;:n;ﬁﬁw
(transcrlptlon) Sl s

Most mutations in B-thalassemia are point mutations -> produces heterogeneity.:..>.

oAl Bk i £ 55 5T (heterogeneity) JISEY | 5uad ey 1ing —

] U pilip dlaiznall LS 014 ]

B9: no production of -chain, no HbA. st

B/B"sIp*/B*  Thalass:

B+: decreased production of 3-chain, less HbA. 2

B/B+:silent carrier or mild anemia (thalassemia -minor) — RBCs are sllghtly smaller and paler
than normal, usually with no symptoms. )

= 3+/B+*: thalassemia intermedia, more deficiency, symptoms start to appear.

= 30/B0 or $0/B+: thalassemia major (Cooley anemia) — Complete absence of HbA with higher
amounts of HbA2 and HDbF, the latter being the dominant form.

:(Thalassemia major) .S Lawedill .5

= 30/B+ has less than 5% of HbA. Aflong anoia)t e Lo

7 SLadl 43 e oLl (transfusions) aliis as Ji5 ] ¢ ase
Ll ﬁ 3 J (s (tolerable) dssie L 05 3l intermedia pue gles
el i 6

= Thalassemia major is a lifelong anemia requiring regular transfusions, in contrast to <. e s s

Zu-l!gﬂs.\jgijs\_,naﬂﬁ.\]\QQ_,SJ';L«@;&EE)%III@&:JHAA'
thalassemia intermedia which presents with a tolerable anemia. > T
.(erythropoiesis

.a-thalassemia s 1.1 B-thalassemia o sl 533 0s<s el

= Extra a-chains remain uncoupled, causing hemolysis (more than a-thalassemia) of RBCs in
spleen and erythroid precursors in bone marrow (ineffective erythropoiesis)




oS Lasadill Liaseas (Thalassemia) Lusswstl] b pall et s eall JSall 5i (Morphology) Lisslséyst! €5 8 yseall
.(major)

aliilly puaiall g pall

Morphology

RV |
*Hypochromic microcytic anemia
Craslesarell s sy (£i8L) Lhsuall Leailiy paall 500 chan ps ol S 61

@ 2. Target cells (Liagd! Loladl):
(@ il ) gl Tl g (o o lyan Th i clyom po LA oa®
i AT loel (o Ll s Lamseadlill o Lalie

= Hypochromic microcytic anemia 7 oo oo amarin G T

= Target cells — RBC with a red dot in the center péilor area. it’s not specific to
thalassemia, we can see it in any disease involving abnormal hemoglobin

such as iron deficiency anemia and sickle cell anemia.

@ 3. Basophilic stippling (s.eclall Luawll):
= Basophilic stippling — blue small dots, which are residual ribosomes. im0 20

Creslisanll i Lhhsl ple dosker
d:(Thalassemia major) S Luaseudlill o5 .4

u In thalassemia major: !(Peripheral blood) gl adll os @ :(Bone marrow) alaall ¢ s s

+Poikilocytosis — «lyaall aall Lo < o8 & 535 /\> a1 ausal Uslal (normoblasts) aull TSt WA o8 8,08 3ok
*Nucleated RBCs —> (iaali yu2) 3153 (sle 553a3 il Lo ehyan s Lol (4ol pllae € L1 o) Lialie olagas Gue = allaall Jals o] gusts s JolSIL plaall ¢ Las St Lptadl s dae
= S ¢

= Peripheral blood: + poikilocytosis, nucleated RBC S «rerssosn s

(repetitive transfusions) ,Sis as Jsi.1
(swaadl olaial o sole 6 3N) NEPCITIN AL o clas¥ | g wpasll jaliaiol 30432

= Bone marrow: 11 normoblasts, filling BM spaces and expanding into bone,
hemosiderosis

= In normal cases the dominant cell type in the bone marrow is the mreloid stem
cell, but due to high levels of EPO we see a large number of normoblasts.

= In addition, 1) repetitive transfusions and 2) low levels of hepcidin increaseD
iron absorption in the gut, leading to hemosiderosis. ..o s s s

.myeloid stem cells s Lol alaall & 53 LA Guaplall Aladl oi0

- EPO Su ppresses hepCId i n . -l bla gls) wse = LI e EPO (erythropoietin) gisess g L) e arualdl Sing cpanSs¥ 1 (ali Lasdll od oS0

.normoblasts (o3 ils 3absy ! St Idae
padl (8 saall oS5 = el e waall peliatsl wiy = hepeidin by EPO s ol i



4 (Thalassemia) Liawdl! a5l (Morphology) @ yeall salall laas o Ot b 9t 89eall o8 ol sl 8
Thalassemia major blood film

Lol 5,500 § L Ll 2 (g5 (MAJON) (I Lrasesdlll (0 andl aall Lola J<5 reas’ 55l 030
Basophilic stippling of RBCs 1.Nucleated RBCs
a8 yn i) Ll L elan pa oy S ot Blsi bl Lo Gl s elpan pu 0l S

sl Jals (residual RNA/ribosomes) olaguusu; Ll e 8;Le a5 Basophilic stippling e Ll sias
o sty psle sasel) @il o i sl J50 B )
o Thalassemia 2(;2?::("00},1‘221@“ Lt L) < yandl sl L JISLET o S idEA

- . (el 52 g aryg (Sbidn Lpudny) = pdl Lo 51 od S LAl
© Lead poisoning (ueslua,ll aaus) Lo 5] L7 STl 35 i e

pall 350 s Ly 8 Ll 3 ol £ L85 ) Laline ©

© Anemia of chronic disease
Al 4gall Salll il o311 calaSsilasgd| s e 3,331 sllle

A A

3.Hypochromia

Rl (o aaly gt Fiie o Syl aly chyanll pll Sl S0
i rslsangll 6

ol 0 "I il s Lo fiae

Nucleated RBC

Poikilocytosis

Hypochromia

Basophilic stippling of RBCs Thalassemia major blood film

dalall Lol

(Basophilic stippling + Hypochromia + Poikilocytosis + Nucleated RBCs) &3l o lawd | sia
ol et LS

i pg SR8

il ¢ L o Loy bliie

Craslesasl] S5 o e

.(B-thalassemia Major) (s, Luassdal] o8 Lundsad cilodle oo



& 2 — il sl i, — (Thalassemia) Lussdtill s, (Clinical symptoms) < | yale¥l ppans I
alais Ut — el basad | Lpnegis — (T ) Lo S ympt ) G eadl G2 1e¥ T8 8 ypual 8 1. Thalassemia traits GLolall / dassd| Law i)

.(asymptomatic) aliel e il ¥ (el

2SS slyaall ol Bl S oS

(microcytic) skl oye Hiuaie

(hypochromic) gslll alse

(low Hb) 48 cyslesasgl] LSt

MOV = 75 (Ladaie pll &l S pas Lauusia).

(premarital test) & syl Jui L pand o Gl i Uladl siae
age dandle @

comnidll (g Talyy By po Sl S cnsd 1]

«(iron deficiency anemia) wasll jali G adl 538 od slinsy| A
N R R PEY

= Thalassemia traits are asymptomatic, but RBCs have slightly smaller size
and less Hb, MCV = 75, normal life span, premarital test is important.

= When conducting premarital test and observing microcytic hypochromic
RBCs, iron deficiency anemia should be suspected first, as it is much more
common.

Clinical symptoms

Olaclaol!

= Thalassemia major: symptoms begin after age of 6 months due to decline in
HbF , patient present with persistent symptoms of anemia, growth retardation,
skeletal abnormalities, hepatosplenomegaly, these symptoms are
ameliorated by regular blood transfusion.

Whedl  po Jal dxlol

wolel pgy 3

@5 Jitd > wasl @S5
S5y

Slbal!
b osmilly LgsLas]

Lt @l e Zlioy ¥

posis  plail ans @ sedl 6 am paledlfag

2Sedl pll &5

&2 2. Thalassemia major (I Luasedll):
55330l n 5] 6 sy ALY T

HbF (hemoglobin le waias Ll o8 Jalall oY
fetal)

HDA (i aall selass HDF Gadai, el 6 sa
toale¥l

persistent) cyaye wad o 30

(anemia

(growth retardation) seill ghalse

£ s o) pobie wlagase

(11 Lola gLy plaall

U[ENA[FIREN] P

(hepatosplenomegaly)

alaiill aall ity G5 Ulall uuaie

(regular blood transfusion)

/\> @ 3. Systemic hemochromatosis (auwall s wasll &S15):

= Systemic hemochromatosis and related organ damage — such as cardiac

Lasaadl paliatel 5aliyy Sl aall S G
i clde ¥l (Al Gy
(cardiac complications) uls jgad = il

complications and endocrine diseases — occurs in 2rd or 3rd decade of life. o= =

.(endocrine diseases) duise,a (el = clawall saslle

eall n SIS Sall oSl SlicLall sda gle

= Thalassemia intermedia and HgH disease have moderate anemia, do not
require regular blood transfusion. - e rmes.ren e

> Bapsall Yl o b il pr Ji o) g lias Y-
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ilss wiiye J<iu (Diagnosis of Thalassemia) Luscdill ans i3 € 55 8y eall

dlJl HbA HbA2 HbF Ola>Me
[ ] [ ]
] a n OS] S Beta-thal minor Jul8 ol mub 785 o iST M by 1 Cagas
Beta-thal major i Volwsle M ~ Qs
7 1. Hemoglobin electrophoresis (caslésaell o341 (dla): . .
a1 13 i) gl il gae Alpha-thal eloidl grox SV rub b b oMl
loaage
~— ) (.HDA, HDA2, HDF) clanll pull ol S (o Susmsll croslisaell £ il HbH disease N Hb Bartsg HbH ek
( ol o sl Laese

= Hemoglobin electrophoresis test shows what type of Hb in RBCs and their percentages.

( :(L) B-thalassemia ¢ Isif aaes 8.2

>
= In all types of B-thal, there is increase in HgA2 (more than 3.5% in all forms of 2ssemr o

.HbF (fetal hemoglobin) s ¢ L, Lauis

the disease — carrier, intermedia and major) and HgF percentages i‘“ﬁii:)
] . (—\> ) ) - » major (<)
= In B-thal major, HgA is absent or markedly decreased #ui=mirs .o
‘HbA V,i,s:J Lol B esdls g iy ¥ sl 09 f'> :(a-thalassemia ;1 ¢ +9) HbH disease s .4

AR NI LN TR

= In HgH disease, HgH and Hg Barts bands appear along with decreased HbA. ‘-
:(LilY) a-thalassemia < .5 sl pe mby)

ol sale ) . . . . ] oadais HDA 0Sst
e % In a-thal carrier and minor, no abnormality is found on electrophoresis because of

skl rslesasel) € 1T

g decreased production of alpha chains in all types of hemoglobin . Genetic testing

sy
L Ulall S e

Genetic) uall Julaill dasslss iS available.

.(testing
= In hypochromic microcytic anemia with low MCV, we first examine iron levels: I
« If iron is decreased, it is iron deficiency anemia. oo o s 3 o
« If iron is increased, perform hemoglobin electrophoresis: s oy

1(iron) waall jassl! it
Lasadill (o3 S8 — adie S 13) A ©

- If HbA2 increased, it suggests beta thalassemia. Hemoglbin deciophorese s b e

.Beta thalassemia —> aii» HbA2 (< 15)

- If HbA2 is normal, it suggests alpha thalassemia (potentially).

(J«iss) Alpha thalassemia — sauk HDA2 (S 13
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- Sickle cell disease (HbSS) > ol> JM=l po 89 agad iA=d panse.
- Sickle cell trait (HbAS) - ou=dl Jéib oSJ 1palyel o Gilsy ¥ 1hadé Jols.

« 8,ah]l: Glutamic acid - Valine (8 jwoludl gibg0ll wic B-chain.
« a8 yiinall &l)8b Jiiiy uo o)l (co-dominant).

Uouss &,k (Sickle Cell Anemia) (laill aull (38 €558 50l
Splall pll i a L §
Al o s (3501 G ol ¢ 13T ST 58
(ol HDA 5o <32) craslesasel] o8 B dluakeddl e Jsand ] pall (08 5,8k e ity

Sickle cell anemia

U
Lyl
b i

Wit
b LVl 3,01 0

Gasaadl ©

= Most common familial hemolytic anemia worldwide =i ... .

Golas Cigyae 5 el o<1 o(malaria falciparum) a1 L pstes Lla¥ ! aslis (carrier) payell Jalalle

= Common in Africa, Middle East, Saudi Arabia, African Americans =

:(Mode of inheritance) &1,5!1
+Autosomal co-dominant

= Resistant to malaria falciparum infection by an unknown mechanism. 87520

i HBS 5 HbA miu — (Jsls) heterozygous el o< 13) ©
(olaill cruslégasedl) HDS Lid gty — (b4 54) homozygous oIS 1l ©

= Mode of inheritance: autosomal co-dominance — each allele contributes to the

phenotype, so the RBC contain both HbS and HbA in heterozygous. S s

hydrophilic)

= Caused by single amino acid substitution - glutamic acid (hydrophilic) = valine 5. .cs

(hydrophobic

(hydrophobic) in f-chain at 6™ amino acid position. S e

Ly dlesles 340 (6th @amino acid)
HDS Jany saiill liae

= In sAickle cell disease (homozygous), Hg electrophoresis shows HgS and absent - oo
Hg o

= In sickle cell carrier (heterozygous), Hg electrophoresis shows both HgA and L
Hgs bands Wlth no Symptoms' :(Hemoglobin electrophoresis) Gwelé gougl b paSdl Jul=idl &

EA[EN]] NES R W] Slasadl

Sickle cell disease S HbA 09290 HbS bisd  sagauidl poluedl jglas
(homozygous)

Sickle cell trait HbA + HbS s=>g dole polyel jobbi ¥
g

- LMol pglio yopall Joloul.



Aaals @,k (Pathogenesis of Sickle Cell Anemia) g laill aall ;38 &yaa Qi €5 §yeall

Pathogenesis

Saall oL S Jals sasy il Lo 1

:(deoxygenated case) crawSs¥ | A5 gyl it

welyeall adll &l S Jals (polymerization) sk Lasss JSi3 ole ganills Taw (HDS) ol ruslé sl S oanhall LIS () LA Bage oKy Ja .2

e IS (o) LAl UK 0085 ey 138 — 101 oSy (re-OXygenation) dauwSs¥ | agai Losie pait
(ghll Ll ) e Gl g0

= In deoxygentated case, HgS tends to polymerize in a longitudinal pattern, = 5>

(cell membrane damage) @lall «Las ik, ©

distorting cell shape and creating sickle shape pemanenty s 955

vaso-) Lisedll Lues¥l wudiy (hemolysis) de yuuws oSS Loladl sia ©

= The change is reversible by re-oxygenation, however, with repeated sicklirikgjssin cell””

membrane is damaged and the RBC is shrunken permanently with a sickle shape

= The presence of normal HgA (carrier) and increased HgF (newborn) inhibits

/\ “(Inhibitors of sickling) syl gass (il Jalgall L .3

HgS polymerization (inhibitors of sickling) rsesersmmseioia o

Lt qandll JIis = (B¥sl] ouaa JULYT sic) HOF ssag0
(HDF Jis Louic) 359511 o T 6 ans Y] 2 Le¥l agle jgls ¥ JULYI il

= Increased HgS concentration inside RBC promotes sickling (dehydration, acidosis
due to infection ), while decreased HgS concentration prevents sickling (the
presence of additional a-thalassemia) this is mainly because of the lower level of
alpha chains and thus less HbS formation, decreasing sickling.

:(Promote sickling) sl w3s all Jolsall .4

(;::3; qfth“ JA::lle by :(Decrease sickling) sl Ji& 3l Jalsall .5

hyaration) i sl iy 81 51 HDS 555 Jalisst S
(‘acldoéls) oabealle L] Lo il s S =l HbS e j5WI
(infection) (ssaalle sl Eygaa J& = J3THDS (1585 = WY1 Jeadls o8 i Jlia © o

’ OrrnSgdl polds HbS ga=5 i

LA 655 w3 — HDS gaal w3is cpanSs¥ | JIES LIS

HbF of HbA ss=9 2ol oy

sousll [ polasdl [ Glasdl ogutulll wjs dyeodl Slawsl Olgs

a-thalassemia vg=>g 8 oguinid| J&s




(Sickle Cell Anemia) laill adll 38 o (Pathogenesis) dus | WY £ il day il sda

Pathogenesis

sV (o Ll aall LA 55501
S Lgaall Shpatdl Ja ks Upgny 5a3s cdeformable Lye Lunslall <lyanll sl Lolae
7 iye iy ilia i (Sickle-shaped RBCs) dulaill Wall Liis
(— Lelals B8 51 8 puiaall Lueg¥ ] saal Jski Gig G llil =

ol Ggenll Lg 5l alis (Vaso-occlusion) Lseall o el slasl o] Gas 1ia =

= Sickle-shaped RBCs take a longer time to pass through capillaries, non
deformable. ooy s 2

Ak 5 Ll e Ll sleall Lnle ity Jlabll e Zagsll LoAT sia 5o Loier
Jakll Jals (macrophages) aedull dawlss Lajenis Leedtiyl aise

= Removed by macrophages in spleen (extravascular hemolysis). s s~
= Also adhere to endothelial cells, may create a thrombus which is the most
dangerous complication of the disease.

:(Thrombosis) clalaill — ddelas ;hai.3

(endothelial cells) dues¥! Lillays 3uaili dulaill Loadls

.(thrombus) 8ia ;sS5g aull LA gaa o SLailY] 138 <

e taall el f Lol Jladall i) clae¥ (] adll 385 s liall sdae
il sty G (o ALt Shal a5 >

(painful vaso-occlusive crisis) sals ali obisse

¥l e

sy 5l Lt los ol 4b).o.” - i J|

rdis pud | o M| B

P el o dudoio LS dacodl ol
Ol yumid|

LM jouy JlxkJl Extravascular hemolysis A=l po 589

Al LML Gl pdl iz woradl Olaclao yasi
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Sickle Cell Anemia) il 2l i3 43, (Clinical features) & [N RPN wossll adl ol
{ ) iploshl el A ) Gl 2l sl :(Chronic hemolytic anemia) ;s ool as s .1

oyl Lol adll SL S i iy ash (o] i €55 n cro3e SN RUSIN PRV v 2l OLyS Yl oo iy Wiy
i palyel yelas
(Hepatosplenomegaly) Jlaklls oIl pa.a50

[} [
] n ] Ca ea reS (Short stature) Lelall a3 © padlly syl dojilio St pllic sl gl py
l l I e akiall £ 15 Lt Li s (AD I facial b 1 b olagti 0
ﬁ rhalle i sy (Abnormal facial bones) esll o olasti © solodl yauall dojlio 5 /sy elitinl slésl) (go85 dacline phst

(HOF Ui Losic) 531 6 yae wns T Galhe¥le
s Sl 5T J3lai¥ ! 58a5 (31 (infection) (s saall s Glad slad Yall cpuie Joall s S sl Lyl wuds dclio plaid

ERS TRRWRIRCTIN Olppsl dd dalonio LA cliuimly wous @i

= Chronic moderate-severe hemolytic anemia, manifesting as hepatosplenomegaly,
short stature, abnormal faces after the age of 6-months (dependent on fraction of
w2 gsickled cells). The chronic course is interrupted by repeated sudden attacks of

Lo ¥ alaeasl Lgseae
s worsening anemia, often due to infection.
L(infarction) <Lac¥! cLiialy (‘

taie alyye

e = Vaso-occlusive crisis (independent on fraction of sickled cells), results in organ

(dehydration) ilialle

wes-r infarction. Commonly associated with systemic infection, inflammation,
(painful crises) laa dehydration and aCidOSiSl

:(Hand-foot syndrome) a.lls il L350

h Lisasll Teg¥ 1 olnasl LS e
= Hand-foot syndrome: Repeated infarctions in the small bones of the hands and =2+~

(painful swelling) I alsa a5

feet cause painful swelling and deformities of the digits. It is very common. g
o ln:lw 0abe¥l ST o ot

= acute chest syndrome involves infarction in the heart, lungs and bones in the >

Acute chest) sslall juall Loplis 4
:(syndrome

chest with severe pain, and is the main cause of death between sickle =

Jals alaall 5i psiyll i Ll -Laiay)

patients,  omemcomomons e T
P o T e 2
= Other complications include stroke, myocardial infarction, retinopathy, e

el Gl gag0

autosplenectomy due to repeated splenic infarction leading to fibrosis. 1 e i



(Sickle Cell Disease) laill aull j3i o8 Logll (Clinical features) Lyl clicLall jany € s day yall sia

[ ] [ o -
( o 1. Aplastic crisis (aall ¢ L s Lo3):
l] ] a l feat reS B oo LA gl e Gz« (Bone marrow) aliall g a3 iign Losic Suae

.plaall ¢ (55 o (infarction) <Laials
_Parvovirus B19 _us s ssae i+
REWT

/‘ ol 52 Q30 > o pandl aull Bl S b ok Galisil

& all il gha au J85 QLT 08 LI (self-limited) @dge Sale dlall <>

= Aplastic-crisis: shutdown of the BM due to infarction, infection by Parvovirus
B19, causing worsening anemia, self-limited

= Paravovirus B19 is a mild virus in healthy individuals, but in patients with sickle

cell disease and thalassemia major, it infects normoblasts in the bone marrow,
causing temporary cessation of erythropoiesis. The condition resolves on its own, /Q
but blood transfusion may be required.
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= Susceptibility for encapsulated bacteria due to functional asplenia: s semmomeis sasen oo
pneumococcus, salmonella (causing osteomyelitis). e emen oo o
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= Sickle cell carrier: asymptomatic L> e o o

+Salmonella — akall Cleall cus (Osteomyelitis).
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= Routine blood smear: presence of sickle cells, target cells —_——
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= Sickling test: adding hypoxic agent to RBCs promote sickling o =i Sven Tl

* Hemoglobin electrophoresis is the definitive diagnostic test. It can de_te_ct‘@
both carriers and patients with HbS disease. A );:ﬁ:”:*:%:
* In carriers (sickle cell trait), two bands are seen —HbA and HbS. T

 In HbS disease (sickle cell anemia), only the HbS band is present, with small
amounts of HbA2 and HbF. -
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= In sickle cell trait, Blood smear is normal R
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Pathology Quiz 5



https://docs.google.com/forms/d/e/1FAIpQLScmHaQbLiLOJwVo9WPYaQ-gp_zjX8b17ywUy8mkw2Ekjhl8pA/viewform?usp=dialog

For any feedback, scan the code or click on it.
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