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CASH

- The ptis4y/o female , with cc of discoloration of
urine, chills and fever since one weelago.in her
pastHx: bloody diarrhea since2 weeks ago.

- Lab data:
- WBC:18000P:70,L:30
RBC3.000.000
Hb:9
MCV:96
MCH:34
MCHC:35.5
PLT:168.000
RDW:18



CASH

- Retic:126

- Coomb,s:neg
- BUN:40

- Cr:1.6






CASE

- A 7year-old previously healthy female, was
admitted after three days abdominal pain,
vomiting, headache, general malaise, one time

convulsion and fever since the night prior to
admission.



CASE

- Two weeks eatrlier, the patient noticed redurine
and excessive gum bleedingluring teeth
brushing. No medications were . Physical
examination revealed low grade fever of37.8C,

blood pressurel2154 mmHg, and regular heart
rate of 89/min.



CASE

- There were somepurpura on her legs and back, a
moderate splenomegalyand mild jaundice.



CASE

- Laboratory tests at admission showed hemoglobin:
9.9 g/dl, white blood cells: 5.4x109L, platelets:7
0.000and reticulocyte counts: 5. /26. Peripheral
blood smearpresentededred blood cell
fragmentation (schistocytes.



CASE

- Lactatedehydrogenasewas 3,046 IU/L,
aspartateaminotransferasel53U/L, gamma-
glutamyl transferase39 |U/L, alkaline
phosphatasel38lU/L, total bilirubin 6.6 mg/dl,
direct bilirubin 2.5mg/dl. Blood urea nitrogen
and creatinine were within normal limits .



CASE

- Urinalysis showedhematuria and
hemoglobinuria. Coagulation screeningtests
were normal.



CASE

- Viral serology tests, including hepatitis B virus,
hepatitis C virus, EpsteinBar virus, cyto-
megalovirus and parvo virus were all negative,
as well as antinuclear antibodies, anti double-
stranded DNA, anti Smand anti RNP. GGand
C4 levels were normal. ADAML3activity was
5%. Chest xray was normal, while abdominal
ultra-sound showed moderatesplenomegaly




CASE

- A diagnosis of TTP was made, and treatment
with intravenous methylprednisolone was
started, but the hemoglobin continued to drop
to levels of 5.9 mg/d| without significant
Improvement in the platelet count, which
entitled red blood cell and platelet transfusions.
Plasmaexchangewas performed with

significant improvement in platelets and
hemoglobin levels.



CASE

- On the 8th day after admission, blood culture
yielded Brucella. Brucellaagglutination titer
was positive Brucellaagglutination titer was
1640 for Brucellaabortus. Antibiotic treatment
with doxycycline and gentamicin was
commenced.






« MAHA is a type of hemolytic anemia that occurs in
numerous, but not all, conditions known as the
“thrombotic microangiopathies (TMA)”

Though diverse, TMAs are somewhat similar in
that many involve endothelial injury and clotting
activation in the microvasculature.

the pathophysiology of the underlying disorder
many times leads to microthrombi in capillaries
and arterioles that results in end organ injury
usually by ischemia
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* the hemolysis that occurs in MAHA Is due
to physical destruction of the red blood ce
In the small blood vessels as they pass b
the microthrombi

» characterized by red cell fragmentation
and associated with peripheral
thrombocytopenia
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Drug Associated
potsissaty 000

Atypical hemolytic uremic syndrome: what is it, how s it
diagnosed, and how is it treated?
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* Thrombotic thrombocytopenic purpura (TTP
* Hemolytic uremic syndrome (HUS)

* Other TMA syndromes can occur with:
— Disseminated intravascular coagulation (DIC)
— Pregnancy

— Cancer and chemotherapy
— HIV infection

— post hematopoeitic stem cell transplant
— drugs (ie. quinine)
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TTP Pathophysiology

ultimate cause is unknown
endothelium damage (possibly from infection) and
activation of clot formation may be involved as an
initiation event
vonWillebrand factor (VWF) plays a central role in the
pathogenesis of TTP

— a large multimeric protein involved in the initiation of

platelet clumping

patients with TTP lack a protease enzyme that is
essential in the breakdown of ultralarge vVWF
multimers

ADAMTS13 — a disintegrinlike and metalloprotease
with thrombospondin type 1 motif 13
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Endothelium damage
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Platelets play an essential role in orchestrating the blood clotting processes necessary to seal breaches in the endothehum
of blood vessels that may be caused through injury. Platelets circulate in an inactive form for a 8-10 days before removal by
the spleen. Recruitment and activation of platelets at sites of endothelium damage is dependent on cellular factors, such as
von Willebrand factor, produced by endothelial cells.




Synthesis of von Willebrand factor
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Platelet
(inactive)

Subendothelial
Endothellal cells near the site of damage respond by synlhesusmg ven Willebrand factor which is secreted in the form of large

multimeric chains. Platelets express cell surface receptors, such as GP1b, that allow them to adhere to von Willebrand factor
bound to subendothelial collagen fibrils.




Adhesion of von Willebrand factor
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fon Willebrand factor binds to subendothelial collagen fibrils thal become exposed at the site of endothelium damage.
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Platelets are recruited to sites of endothelium damage by detection cf von Willebrand factor bound to exposed subendothelial
collagen, using cell surface GPIb receptors. They can also directly sind to subendothelial collagen fibrils, using cell surface
GPIV receptors and 231 integrins. In addition, platelets bind other platelets, through GPIIb/llla receptors that recognise
fibrinogen as an intermediate. In this way platelets aggregate to form seal the breach in the endothelium and initiate the blood
clottina cascade that aenerates a meshwork of insoluble fibrin. NN




Thrombotnc Thrombocytopaenlc Purpura
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In the absence of ADAMTS13 proteolyuc acllvny there are hlgher Ievelé of the large muttimeric chains of von Willebrand factor
in circulation that are able to bind to exposed subendothelial collagen fibrils and initiate recruitment of large numbers of platelets
to sites of endothelium damage.
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Thrombotlc Thrombocytopaemc P_urpura

Platelet
Platelet aggregation
(inactive) ,

subendothelial

@ «i> @

'Platelets exgress cell surface GPlb receptors that recognise 5 von V Wllebrand factor bound to collagen fibrils exposed atth

site of endothelium damage. In TTP, the large multimeric chains of von Willebrand factor recruit and activate excessive numbel
of platelets, which in turn leads fo platelet epletion (thrombocytopaenia). The large aggregation of platelets also impedes th

passage of erythrocytes through small blood vessels and can cause the cells to shear, resulting in anaemia and organ ischaemi;
Fraaments of ervthrnrutes ara vicihla in hinad emaare and ara knnun ac gnhigtnmlng . m
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Plasma infusion
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T:FP can be treated by_ﬁlhasma mfdsuon or excﬁange therapy which provudes Ihe missing enzyme ADAMTS 13 and restores
proteolytic cleavage of the large multimeric chains of von Willebrand factor into smaller fragments. Plasma exchange therapy
additionally contributes to the removal of the ADAMTS13 inhibitor, such as autoantibodies.
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Coppo and Veyradier

Thrombotic Microangiopathies: Towards a Pathophysiology-Based Classification
Cardiovascular &Haematological Disorders — Drug Targets, 2009, Vol 9, No_1, pp36-50.
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Fig. (4). Pathophysiological mechanisms leading to microthrombi formation in diarrhea-associated HUS. Shigatoxins are transported
in blood flow by neutrophils, platelets and monocytes, and bind their receptors (globotriaosyl ceramide) at the surface of renal endothelial
zells. IL-1, IL-6 and TNF-o up-regulate expression of shigatoxins receptors on endothelial cells surface, After internalization, they interfere
with protein traduction machinery and thereby induce endothelial cell apoptosis. Damaged cells express surface high molecular weight VWF,

which initiates platelet clumping through interaction with glycoprotein Ib. Shigatoxins also induce tissue factor expression on endothelial
relle leading ta factar VI artivatinn and fikrin farmatinn VWE: van Willehrand fartar










D- HUS Pathophysiology

« Complement proteins are part of our immune system
that act in a controlled way to destroy invading
microorganisms.

Normally, these complement proteins are regulated by
other proteins (ie.Factor H,|,CD46/MCP) so our own
cells are not destroyed.

If there are genetic mutations (or rarely, loss of action
by an autoantibody) in these regulator proteins our
own cells come under attack by excessive activation of
the complement pathway.
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Figure 1 The 3 pathways of complement activation Cassca, lectin ana Jlamative pathways converge al the point of (5 acivation. The
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Table 2. Commaon Disorders Associated with Microangiopathic Hemolytic
Anamia and Thrombocytopenia,®

Systamic infection

Systamic cancer

Severe preaclampsia, aclampsia, HELLP syndrome
Severe iy pertension

Autoimmune disordars {2.g. systemic lupus arsthematosus, systemic
sclerosis, antiphosphodipid syndrome)

Hematopaiatic stem-call or argan transplantation
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Table I. Characteristic spectrum of pathophysiological features seen

haemolytic anaemia.

in microangiopathic

Pre-eclampsia/

Diagnosis TTP HITS eclampsia HELLFP DIC
CNS symptoms/signs 4+ +/— +/— +/— + /-
Benal impairment +/— +++ - + +
Fever +/— — '+ - — +/—
Liver impairment +/— +/— +/— 4+ +
Hypertension — +/— £ +/— _
Haemolysis +4++ ++ + ++ +
Thrombocytopenia - +/— ++ -
Coagulopathy - — +/— +/— .-

British Journal of Haematology, 2003, 120, 556-573
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Figure 3. Algorithin for the Evaluation of Children and Adults Presenting with Microangiopathsc Hemobtic Amnemia amd Thrombooy tiopenia.
Afrer the exclusion of common underlying disorders, the severity of kidney injury is a distinguishing feature. Among patients with sewere
acube kidiney injury, the initial dinical diagnosis is related o the pace of onset of kidney injury. in this regard, complermment-mediated TAA
that may be acguired is not distinguished from hereditary complement-mediated TA. Although KEidney injury is characteristic of com-
plement-mediated ThA, it may be minimal. Several conditions (@@, pregnancy. surgery. and inflammatory disorders) may precipitate
acubte ThA episcsdes. Mot incCluded in this algorithem are patients with microangiopathic hemolytic anemia and thrombocptopenia inwhom
neither am undertying condition mor a primary ThdA spndmome is identified. Such patients with idiopathic disease represent abouwt 2034 of all
adults who present with microangiopathic hermods tic anemia and throembooptopenia. TTP s also called ADARMTSE13 deficiency— mediated ThAA
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