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Topics

» Neutropenic fever




Neutropenic fever

» Definition: Temp > 38 degree C
- Severe neutropenia: ANC <0.5, 10 9/L
> Profound neutropenia: ANC < 0.1, 10 °/L

» Increase risk if Day 1 absolute lymphocyte count of
less < 0.7 10 9/L

» Nadir neutrophil: day 10-14 post chemo
> Oral and Gl mucositis
> Activation of nuclear factor-kB & proinflammatory cytokines
- A\ epithelial cell apoptosis
> A\ mucosal permeability

> Translocation of microorganisms from pool of bacterial and
fungi colonizing the gut




Septic shock: Antibiotics door-to-needle time

correlates with mortality

Time from Triage to Appropriate Antibiotics
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There was a
significant association
<1 hr time cutoff

*Mortality 19.5 vs. 33.2%
*OR 0.30

*95% CI, 0.11-0.83

n =0.02

Critical Care Medicine: 38(4), April 2010: 1045-1053



Fever in hematology patients

* Graft-versus-host disease 1. Endocarditis
* Differentiation syndrome 2. Sinusitis
*  Tumour lysis syndrome 3. Skin/soft tissue
¢ Tumour-related fever 4. Intravenous catheter
* Antibiotic/medication-related 5. Osteomyelitis
fever 6. Perforated viscus
7. Neutropenic enterocolitis
Fig 1. Conditions that may mimic sepsis in haematology patients. 8. Meningitis
9. Empyema

Fig 3. Occult sources of infection.

BJH, 2010: 152, 380-391



Use of GCSF/ antimicrobial prophylaxis in

neutropenic hematology patients

GCSF:
»  ¢In AML
- Stimulation of myeloid blast cells has not been shown clinically relevant in studies

> At induction: Reduce days of neutropenia and infection complications in older
patients > 55 (long term outcome not changed)

o After CR (post consolidation)

»  VALL/ lymphoma
» X Priming leukaemic cells before chemo

» v/'During febrile episode: use in certain high-risk febrile neutropenic patients in pneumonia,
hypotension, MOF or fungal infection. ASCO: GCSF should not be routinely used as
adjunctive treatment with antibiotic therapy for patients with fever and neutropenia

» Post HSCT: Use can increase risk of engraftment syndrome

Prophylactic antimicrobials:

» A quinolone + an anti-fungal in all hematological malignancies if there is expected
neutropenia < 1.0 , 10 %/L for more than 7 days

JCO, 2000(24): 3187-3205



Use of IVIG in hematology patients

» Immune-mediated cytopenia

» CLL/ lymphoproliferative diseases with hypogammaglobulinaemia : treatment
and prophylaxis

»  Myeloma with immunoparesis: Infective episodes of myeloma /
Prophylaxis in cases with recurrent respiratory infection

»  After HSCT: Immunomodulation after HSCT/ Herpes zoster infection

»  Risk:
> Anaphylactoid reaction in IgA deficiency
o Thrombosis
> Renal failure

Transient vascular ischemia due to a reduction in renal perfusion by immune
complex deposition

Vacuolization plus swelling of the renal tubular epithelium by osmotic stress
(sucrose preparation)

*** for slow infusion
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Hematological Oncology:
Treatment aim




Recommended timing for Hematopoietic Stem Cells Transplant (HSCT) referral

Adult Leukemias and Myelodysplasia
Acute Myelogenous Leukemia (AML)
mmmmhmmawfwwuwm

Eany after initial diagnosis, all AML patiems including:

+ CR1—except favorable risk AML (defined as: 1(16;16); inv 16; t(B8;21);
t15;17); normal cytogenetics with NPM1 or biallelic CEBPA mutation and
without FLT34TD)

« Antecedent hematological isease (e.g., myelodysplastic syndrome (MDS))

« Treatmentrelated leukemia

« Primary induction failure or relapse

+ Presence of minimal residual disease after initial or subsequent therapy

« CR2 and beyond, if not previcusly evaluated

Acute Lymphoblastic Leukemla (ALL)
High resolution HLA typing Is recommended at diagnosis for all patients
Early after initial diagnosis, all ALL patients including:

+ CR1

+ Primary induction failure or relapse
+ Presence of minimal residual disease after initial or subsequent therapy

+ CR2 and beyond, if not previcusly evaluated

Myelodysplastic Syndromes (MDS)
Any intermediate or high IPSS score

Any MDS with poor prognostic features, including:
+ Treatmentrelated MDS
+ Refractory cytopenias
+ Adverse cytogenetics
« Transfusion dependence

cm Mm I..ul.ml. (em
. lnadeqmte hematologic or cytogenelic response 10 tyrosine kinase
Iinhibitor (TKI) theraples
+ Discase progression
+ Intolerance to TKI therapies

+ Accelarated phase
+ Blast crisis (myeloid or lymphoid)

cm Lymphocytic M (CLL)

- High-isk cylogenetics or molecular features (.g., del(11q) or deX17p);
ZAPT0, CD38 positivity; unmutated Ig VH mutational status)

+ Shoret initial remission

- Poor initial response

» Fludarabine-resistant

+ Richter's transformation

Lymphomas
Non-Hodgkin Lymphoma

Follicular
+ Poor response to initial treatment
+ Initial remission duration <12 months
« First relapse
+ Transformation to diffuse large B-cell lymphoma

Diffuse Large B-Cell or High-Grade Lymphoma
- At first or subsequent relapse
+ CR1 for patients with high or high-intermediate IPI risk
* No CR with initial treatment
« Second or subsequent remission

Mantle Cell
- After initiation of therapy

Other High Risk Lymphomas
« After initiation of therapy

‘Hodgkln Lymphoma

« Primary induction failure or relapse
+ Second or subsequent remission

Multiple Myeloma

- All patients after initiation of therapy
- At first progression

Severe Aplastic Anemia and other marrow failure syndromes
(including Fanconi anemia, Diamond-Blackfan anemia, and others)

- At diagnosis

National Marrow Donor Program®/Be The Match®
and the American Society for Blood and Marrow

Transplantation
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Engraftment syndrome

» 7-59% post HSCT,; Mortality 25%
» Within 96 hours following engraftment
» Fever, rash, non cardiogenic pulmonary edema

» Hepatic/ renal failure/ weight gain/ transient
encephalopathy/ shock and multi-organ failure

» Rapid A in WBC count

» Rapid A of cytokines

» A\ Prevalence by use of GCSF
» Mx: Supportive/ steroid

Current Anaesthesia & Critical Care (2008) 19, 80-90




Diffuse alveolar haemorrhage
(DAH)

Incidence 5%; mortality 72%
Within 15t 30 days

Auto > allo BMT; Correlates with marrow recovery

Dyspnea, cough, pyrexia and hypoxaemia, haemoptysis is rare
CXR:

- Bilateral interstitial and alveolar infiltrates, perihilar and bibasal, may precede clinical
symptoms by 3 days

» HRCT:
> bilateral ground glass infiltrate
» BAL:
> Progressively bloodier samples and later only haemosiderin-laden macrophages
» Risk factors
o prior intensive chemo, TBI, old age, renal insufficiency, WBC recovery
» Pathogenesis:
small vessel endothelium injury
Thrombotic microangiopathy due to chemo
pulmonary neutrophil influx
Alveolitis due to acute GVHD
° Mediated by IL 12 and TNF-a

» Mx: supportive and high dose steroid.
gl cath: sepsis and MOF rather then respiratory failure

Current Anaesthesia & Critical Care (2008) 19, 80-90
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Idiopathic pulmonary syndrome
(IPS)

» Incidence 10%; mortality 74%

» Occurs in 15t 2 months

» Diffuse lung injury without infective cause found

» Risk factors: age, non leukaemic malignancy,
positive donor CMV serology, high dose chemo,
TBIl, MOF; reduced risk by non-myeloablative
chemo regimen

» Auto: caused by high dose chemo; allo: acute
GVHD which is immune mediated

» Supportive, steroid unproven
~» Death: infection and respiratory failure

R
N\ AN

Current Anaesthesia & Critical Care (2008) 19, 80-90



Bronchiolitis obliterans organising
pneumonia (BOOP)
Incidence 1.4%; mortality 21%

Caused by GVHD esp after allo BMT

Within 1-3 months after HSCT

Symptoms:

- Dyspnea, dry cough, pyrexia, acute respiratory failure requiring mechanical ventilation
» BAL:

- Intraluminal granulation with fibroblasts in small airways, alveolar ducts and alveoli; infiltration
of interstitium by lymphocytes & macrophages, no organisms can be cultured (distinct from
pneumonia)

» HRCT:

> Patchy consolidation and ground glass changes

v Vv Vv Vv

» Treatment: long term steroid

» Distinctive from Bronchiolitis Obliterans
> Ocecurs later after acute phase

o Inflammation of small airways lead to progressive obstruction
- Deteriorates over months/ years

o Steroid limited response

Current Anaesthesia & Critical Care (2008) 19, 80-90




Cardiac failure

» Risk factor: pre HSCT LVEF < 50%, VOD, severe
sepsis, acute renal failure and fluid overload
secondary to renal failure

» Cardiotoxic :

- Chemo: Anthracycline, cisplatin, etoposide, cyclophosphamide
- Stem cells preservatives: DMSO

» CTX: dose dependent (> 120mg/kg), coronary

endothelial cells are most sensitive, leading to M

» Differentiating between cardiogenic pulmonary edema
and other causes

Treatment: diuretics, ACEI, inotropes

|
=

Current Anaesthesia & Critical Care (2008) 19, 80-90



Veno-occlusive disease (VOD)

» Incidence 20-50%; mortality 20-50%

» Thrombosis of small central hepatic venules following endothelial cell damage
from high-dose chemotherapy (sinusoidal obstruction syndrome)
»  Within 18t 21 days after HSCT
» Risk factors:
> Conditioning regimen particularly busulfan and melphalan,
° age,
o ragised pre-transplant ALT,
> use of gemtuzumab ozogamicin,
- alloBMT for leukaemia beyond second relapse or second transplant
» Diagnosis:
> mainly clinical;
> hepatic doppler USG reduced or reverse portal blood flow,

> In theory hepatic venous pressure gradient > 10mmHg; liver biopsy of high risk of
haemorrhage

» Treatment:
° supportive,
> minimize renal and hepatotoxic drugs
> avoid low-dose dopamine that reduce splanchnic blood flow
- water and sodium balance
- diuretics + paracentesis for ascites, pain and infection
TPN may cause additional liver damage
- Torrect coagulopathy
- Death ™mgiic and renal dysfunction, MOF, respiratory failure
AR Current Anaesthesia & Critical Care (2008) 19, 80-90




VOD

1. Establish diagnosis (Seattle or Baltimore criteria)

At least two of the following, occurring Serum bilirubin > 34 umol/L (> 2mg/dL) within 21d of

within 20d of transplantation: transplantation AND at least two of the following:
e Serum bilirubin > 34 umol/L (> ¢ Hepatomegaly
2mg/dL) e > 5% weight gain from baseline
e Hepatomegaly with right upper ® Ascites
quadrant pain
e > 2% weight gain from baseline due
to fluid retention

Ann Intern Med. 1993 Feb 15;118(4):255-67.
Transplantation. 1987 Dec;44(6):778-83.




VOD (severity)

2. Determine severity (Seattle criteria)

Mild No adverse effects of liver disease, AND
No medications required for diuresis or hepatic pain, AND
All symptoms, signs and laboratory features reversible

Moderate Adverse effects of liver disease present, AND
Sodium restriction or diuretics required, OR
Medication for hepatic pain required, AND
All symptoms, signs and laboratory features reversible

Severe Adverse effects of liver disease present, AND
Symptoms, signs or laboratory features not resolved by day +100, OR
Death

\ Biol Blood Marrow Transplant. 2011 Nov;17(11):1713-20.




Neurological

CVA:

- Bleeding due to thrombocytopenia
> Thrombosis due to DIC

CNS infection

Metabolic encephalopathy
> Confusion/ seizure
> Metabolic disturbance

> Wernicke (ataxia and opthalmoplegia) due to thiamine deficiency/ gut
GVHD causing malabsorption

Treatment related neuropathy

> CsA: PRES: headache, confusion, WV level of consciousness, visual

changes and seizures. MRI shows posterior cerebral white matter
edema

o OKT3: aseptic meningitis
- Steroid: psychosis, myopathy, withdrawal complications
Chronic GVHD: polyneuropathy, polymyositis and MG

v

v v

v
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Current Anaesthesia & Critical Care (2008) 19, 80-90




Infection risk post transplant

Risk of Late

Type of Homatopoletic ¢ . .o . Riskof Early Infection: lnfection: Risk of Ongoing Infection: GVHD and S Yecses
Stom Cell Tramsplant Neutrophil Deplation impaired T and 8 latrogenic kmmunosuppression m"""
Coll Function
Autologous Recipient (se¥) Migh risk; nevtrophd recovery A yonr Minimal %0 no nsk of GVHD and iateonset None (<)
B e { ctwin)  Msentical win Low rak; 1-2 weeks for .1 your Misimal fak of GVHD and e-0raet severe o
Low risk; 1-2 weeks or Misimal % moderste rsk of GVHD and late-
AROGenek: releted Sking receecy -ty crant smvern rinctcn .
Crivy Infermediato rek; 2-3 woeks Moderate risk of GVMD and late-onset severe
ADpenels reluted parent(hapicidentical)  for neutrophi recovery L intecton
Intermadiate rsk; 2-3 wooks Hgh risk of GVHD and late-onset severe o=
AROSenesC unfelaied adull  Usrelated donor for neutrophil recovery 1-2 yoars decson
Alogeowic unrwisted cord  Unrelated cond blood  (TRERI S O oiiadad Micimal 5 moderate rek of GVHD and late-
Blood Wity (x2) mw cnsal savens nfection
. Donor (transiently : Voriable risk of GYMD and late-onset sovere  «+++ (but
Aogenat mini Coxisting with recpient Low siak; neutrophll counts 1+2+ yoors infecton davelops
\pegine oonrain cois) SRS ¥ o sowly)

Table 1: Infecton rsk associated with type of ransplant.

Kedia et al., J Stem Cell Res Ther 2013, S3




Infection risk post transplant

Phase |: Pre-engraftment

Phase ll: Post-engraftment

Phase llI: Late phase

Graft-versus-host-disease: Acute

Chronic

Neutropenia, barrier e iaamerd @) mpaired collutar and e
breakdown (mucositis, X &0 ~ humoral immunity: B cell
NK cells recover first, CO8 T
central venous access cell numbers increasing but & CD4 T cell numbers recover
devices) restricted T cell repertoire slowly and reperoire diversifies
§ Gram negative bacilli ]
Gram positive oq:nbun IJI Encapsulated bacteria
|
‘ i 8
Herpes Simplex virus = g
- Cytomegalovirus
] S0d eritato Virtens ) Varicella Zoster virus _l 0
§ | Geepiinyend enpeto vinase | X ===—T—T—.
Other viruses eg. HHV — - 3
EBV PTLD E
=2
- Aspergillus species |1 As llus species §
ida
5 Candida species D
Pneumocystis
u 1
Day 0 Day 1545 Day 100 Day 365 and beyond

Figure 1: Phases of opportunistic infections among allogeneic HSCT recipients.

Kedia et al., J Stem Cell Res Ther 2013, S3



GVHD

» Acute vs chronic (before and after 100 days)
» Triad: 1.dermatitis, 2.hepatitis, 3.enteritis

» SKin rash, colicky abdominal pain, voluminous
secretory diarrhoea, nausea and vomiting, ileus
and GIB

» Diagnosis: clinical
» Treatment: iImmunsuppressant, octreotide
» Death: mostly related to infection

Current Anaesthesia & Critical Care (2008) 19, 80-90




Haematological

» TTP

» Inherited or immmune-mediated
> Disorder of coagulation system

o Inhib)ition or deficiency of ADAMTS13 (metalloprotease that cleaves
vWF

- Reduced ADAMTS13 activity leads to large multimers of wVF
- Encourage platelet aggregation of clot formation

> Post HSCT
Not be related to ADAMTS13

> Propose to be due to endothelial damage by chemo of CsA lead to
release of cytokines such as TNF-a precipitating a prothrombotic
status

> Risk for post HSCT TTP: old age, female, HLA mismatch, high
grade acute GVHD, CsA Rx, history of severe infection

> Vastly different response to TPE (25- 90%), mortality 70%

(higher if neurological symptoms are present of following CsA or
— tacrollmus use, 120days following HSCT)

Current Anaesthesia & Critical Care (2008) 19, 80-90



Marrow infusion toxicity

» DMSO (dimethyl sulphoxide)

- Cardiotoxicity: Bradyarrhythmias, CHF, cardiac arrest
- ARF, ATN

» Mx: Hydration/ alkaline diuresis




Tumour Lysis Syndrome

» AANUrate/ K/ PO4
» WCalcium

» =» Acute renal failure

» Mx: Hydration, renal support, forced alkaline
diuresis, allopurinol prophylaxis, rasburicase




Haemorrhagic cystitis

» Incidence 25% post HSCT
» Damage to urothelium due to chemo, viral
infection or radiation

» Risk:

> cyclophosphamide/bulsulphan
> Virus: adenovirus, BK and CMV viruses

» MX:

- Mesna with CTX, forced alkaline diuresis, cystoscopy for
bladder irrigation for clot

Current Anaesthesia & Critical Care (2008) 19, 80-90
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Case: Elderly thrombocytopenia
presenting with bleeding

DIV e —— 14:04
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Schistocytes: MAHA

Table 1. Differential diagnosis of thrombocytopenia and microangio-
pathic haemolytic anaemia.

Autoimmune haemolysis/Evans syndrome

Disseminated intravascular coagulation

Pregnancy-associated e.g. HELLP (haemolysis, elevated liver enzymes
and low platelets), eclampsia, haemolytic uraemic syndrome

Drugs eg quinine, simvastatin, interferon, Calcineurin inhibitors

Malignant hypertension

Infections, typically viral (cytomegalovirus, adenovirus, herpes
simplex virus) or severe bacterial (meningococcus, pneumococcus),
fungal

Autoimmune disease (lupus nephritis, acute scleroderma)

Vasculitis

Haemolytic uraemic syndrome (diarrhoea positive/negative)

Malignancy

Catastrophic antiphospholipid syndrome

AML M6

BCSH guidelines 2012




TTP: pathology

Normal Subject Patient with Thrombotic
Thrombocytopenic Purpura
Adhesion and -
aggregation of platelets '
Clesved unusually b
large multimers of von
Willebrand factor Uncleaved unusually

large multimers of von

Willebrand factor s L 7 | SN

- -
ADAMTS 13 ~
%

= 7 .:‘o‘ ¢
(m;&.'."

multimers from
Weibel-Palade body

multimers from
Weibel-Palade body

Joel L. Moake NEJM 2002




Confirmatory test

» ADAMTS13 Antigen
» ADAMTS13 Antibody




DDX: pregnancy associated MAHA

Table IV, Typical features in pregnancy -asocisted microa ngiopathios

Theombo Cougulo Abdd e nal Renal Neurological
MAHA Cytopenia pathy HEP symiptoms Impai rment ATPLOmA
PET ’ * 2 L 2 2 \ad
MELLP ¢ - . ‘ e ’ 2
Ty ‘e e - 4 . e e
HUS + - 2 .. . ..o :
AFLP 4 . “he . e .
SE ’ * 2 * 2 - .
AFLS ¢ - 2 $ * s e

PET, pre-eclampsia; MELLP, haemolysis, clevated liver enzymes and low plateless; TTP, thrombotx theombocytopenia purpusk HUS, hacmnal ytic-
ursemic syndrome; AFLP. acute Sty Bver of prognascy; SLE, satomic lepus enpthematosux APLS, Antiphospholpid syndrome (catatrophic),
MAHA, mscromgopathic haemolytic sssemia; MBP, hypertension.

BCSH guidelines 2012



Mx : Medical emergency TTP

Treatment
Success?

Sutpect TTP If patient Aot MAKA and iaromboeytopenia In absence of other identiNadie
tome

Otat treatment inmediately ¥ TTP i3 suspectiod and refer wpenty fr 1peciaiet advice and PEX
See Tadies L ana WV

Take biood before starting PEX: FEC, Diood fim, retouecytes, Coling, Tormogen, U+E,
Troponin ¥Trepenin T, LFTs, Amylase, TFT, caicum, LOH, pregaancy fest, DAT, oot growp
Wih astbedy screen, ADANT 213, Hepettis ABC MIV serciogy and Sutcasiitody screen

See Taie M

Cmer Pvestzations ShoUs be performed Irompty But Can be de@yed undl afer sTring PEX.
urnalysis, S00¢ Culure (F darmoes), echocansiogram, CT brain (f newrciogic’ signs), ana CY
CNESUIDBLMEN DLV 1D CHECT f UAGEMYNg MIIPRANCY (T NACaled.

See Tatve 1l

Reguest IO FFP_F any delay In starting PEX hen give FFP Infusion (watch for fuid overicad)
Use stangard FFP 7 0.0 unavaiade

Transtuse pached red C2is anen necessany 19 Comect anaemia

Prateiet TANNEI0AE 370 0ONTIINGNNG U 253 DesIr ] 3 MeATrRNEn TG

Btart PEX with DD FFP 3¢ 500N 36 possibie
16 placma volumes X 3. tea | piacma volme'day with cLREIaBON Of SoASBIca

Qive steroiaz. ether IV metyigrednincione (1 giday % ] days) or orel predeaiscione e g |
TOROSA)Y) W % 0FN SrONON PUMD INNDtor
Give oral foic acd § mg OO

¥ MV DOSEVE, 320t MAART mmedistey
¥ NeUoogcy o CINaC PYcvement 35 rRanmad
See Decton ) 72

When plateiet court »50 X 10%, 3091 w mORCUY we G Repann Tromboproptyiars and
i 75 mg 00

Continue daly PEX ¢ 3 minimum of 2 @ sfler plateiet count Aas been » 150 X 10%, Den sisp
" irogeiive fyrotomt revaciney Dieate o eary reapte hen reter 1 Sectom 4

BCSH guidelines 2012



Venous access for TPE in TTP

TMA

(suspected TTP)

Transfer to ICU
Need for immediate plasma exchange

/lﬁe&hremalng hemorrhage ?
Yes No
Peripheral venous accesses No PLT transfusion
High-dose plasma infusion
+ Apheresis PLT transfusion*
‘ IPLTl>20x l’lll I PLTs <20 x 10°1L I
Is PE by
centrifugation
available ?
No Yes
{
Peripheral
venous access ?
High-dose 4
plasma infusion® <e=== Bad
| et
Deep venous** catheter insertion
with ultrasound guidance

ot s v Sy
o
iR LA Sl ' Volume 00, Month 2015 TRANSFUSION

plasma exchange

e e



.Dimn Coures Troatmend

De WUS Stxproducing Eschencha ool Suppont
Shagella dysenterias typs | Suppon and abencs
Non-Stx MUS (aporaded) Bacterm (SHegascoctus Praumonad) A0S and plasma
Virus [HIV) Fasma
M"""mmw"w"'n Orug mtermupbon and plasma
Pregnarcy Debvery plasrma
Post-partum Plaama
Systems daesses
Lupws Steconds and plasrma
Sclaroderma Blood pressure control
Amphosphoipd syndrome Ocal anticoagulant agents
idopathe Flasms
Genetc ICPH, MCE CPY Pasma -
Famial Genetc ICFH, MCP CFS, plasma  Plasma_

J. Bras. Nefrol. vol.32 no.3 Sao Paulo July/Sept. 2010




Dx approach: HUS

« Srevning for STIC P acgaive P STHC NS aadkoly
~ADAMYS i ity P sorm! 29 TTP chinmuind
Fint step m-m_m.(ﬂs D brw O3 4 noemad C4 4 bw or acomed CFB
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< MOP onprevsdon on uoosy ton P Sovasad = MOT soquanciag 9 MOP-HUS
~ACIM mnibodies P positng P st -CTIE st Dol ARS

Dvcremsed C3 Noezul €3, CPFM.CF1, MCP,
Second step d No ot CHH asnbond e I " No wts CTH astibodion

Normdd CFH e €1

! : f '

CIN sogececing CF1 soquocimyg CHCFH md CF1 CFH, OF L MO,
" C), CFB sopeoncing

CFH MIPA

Complete soquancing ol W rok fwzors (mchalong TIEHD ) ov
1 n st o et CFH stibod ks hus e bovs Swal




Case : Thrombocytopenia after
anticoagulation

» History of MM post ABMT, disease static

» Acute limb ischaemic requiring AKA and heparin
iInfusion 21/3/2012

» Drop of platelet count 2/4/2012 (13 days)
» LA/ Anticardiolipin Abs negative




Platelet count drop after operation




DDX?

» DIC/ sepsis

» Marrow failure
» TTP

» HIT

» Others ?




Dx of HIT:
anti-hepatin-PF4 Ab (ELIZA)

Platolot Faclor 4 - PF4

J Vasc Surg. 2012 Feb;55(2):562-70




4T clinical scoring system for HIT

Table 1. The 4T sconing system for the diagnosis of heparin-induced thrombocytopenia®”

Varialic” Y I 2
Thrombocytopenia < 30% fall 30%-50% fall >50% fall
Tumang of platelet count fall Withan 4 days after exposure  After day 10 or mesang Between 5 and 10 days of heparin
without recent exposure documentation o withen 4 days or withan 4 days after exposure
after exposure with recent exposure  with recent exposure in the
30-100 days ago previous 30 days
Thrombosis None Progressive or recumrent thrombosss, — New confirmed thromboses, skin
a‘yﬂwamnimlemnwcd NOCIOSES, ACUIE SYRCMIC FespOnse
to IV UFH bolus
Other causes of Definite other cause l‘cnbkahacm No other cause
thrombocytopensa

IV, lmtravenous, UFH, unfracnonated hepann
*Ponnts magned in cach of four categones are sotaled. The pretest probabsity of hepunn enduced thrombocytopenia s desernuned by the total posses as follows:
high, 6 1o & posnty; intermediate, 4 1o 5 pomtx; and low, 0 1o 3 poma,

J Vasc Surg. 2012 Feb;55(2):562-70




Mx: HIT

Table I1. Alternative anticoagulants for hepanin-induced thrombocytopenia management

Drug Doose Half-life Clearance Mowitoring Therapentic range Cost/day Adverse effeces
Leparudin (1V) Bolus 0204 mg/ 30 man Remal aPl'r 1.52.0 x baseline $700 Bleeding.* antibepiradin
kg; then 0.1 mg/ anuboxdses, anaphylactic

k/h
Argatroban (IV) 2 pg/kg/min 4Smin Hepmx  aFIT 1520 x bascline S600 Bleeding®
Brvabroudin (IV) 01502 mg/kg/h 30 min  Proteolysis, aPTT 1.52.0 x baschine $670 Bleeding’
renal

Danaparosd (IV)  Bolus 2500 U then 24 h Remal Anti Xa 0508 U/ml $ 74 Bleeding.' crom reacuvity with
150200 U/h anti- PF4 /hepann antibodics
Fondapannux (SC) 5075 mg 20h  Remad - T $105  Bleeding.” crow reactivity with

al'TT, Activated partial thromboplatms time; 1V, intravenous, PR, platcliet factor 4, 5C mbcstancons.
*“Im panienes wwthout hepana induced thrombocysopenia, oaly lepiradin incrcases the nak of blecding v hepana

J Vasc Surg. 2012 Feb;55(2):562-70




» Management of uraemic bleeding




Case: normal platelet count/ clotting
profile but bleeding tendency
» Acquired

- ESRF with bleeding from wound
- Patients on anti-platelet

» Congenital
- Paediatrics patients with congenital platelet
dysfunction
- Glanzmann's thrombasthenia (GT)
- Bernard-Soulier syndrome (BSS)
- Storage pool disease,
. hromboxane A2 receptor defect




Uremic bleeding: treatment

Table 0 Summary of relative effects of dfferent treatment options in uremic bleeding.

Treatment option Prevents Effective Useful in Improves mproves Increases  Reduces Normalizes
uremic for active males and  platelet platelet platelet bleedcing bleeding
platedet bleading females adhealon aggoregation size or time tme
dysfunction umber

Dudyses + - +* - * * . *

Recombinan, human +* o= * +* * * s

EPO

Cryoprecipitate - .. * - - = - *

Deamopreesin - e . - e - e .

Estrogen intravenous - + * - + - - *

Estrogen ol - + - + - + +

Estrogen tranedenmad - + + - - = + =

AbDrevion PO, erythropoktin

Nature Clinical Practice Nephrology (2007) 3, 138-153




Uraemic bleeding: approach

Usremic bleeding suspected or confirmed?
(0.9 gastrointestinml biseding, ecchymosie, hematurie)
Yoo l No
! i
Hemodynamically stable? Urgent surgery?
Yoo | No Yeo | No
i '
Control of blessding or Can patiert tokrate DOAVP | |Surgery within
AMMgEncy surgery needed? axtra fuld? 2 weaka?
Yoo | No Yeo | Mo Yoo | No
i }
Whole Packad red blood
e calls, or one dose
DDAVP plus
or minue
Did this controd EEpche
and/or J
J stop bleading? J
a:h:?m - o l Yoo ] (frat, repiate kon, hen
e human EPO with target
| Did this control hematocrit >30%; sacond,
\a and/or stop bleading? consider intiating dialysis)
Yoo ] No ]
| i
Monitcr hamoglobin and Conjugated astrogens
hematocrit and vital signs regarciieas of gender
|  See Dislysis’ |-

Figure 1 Algorithm for the management of uremic platelet dysfunction, If at any stage in the algorithm the patient

Nature Clinical Practice Nephrology
(2007) 3, 138-153



» Prophylactic/ therapeutic platelet transfusion in
hematological cancer patients




Case: thrombocytopenia in marrow failure

» ? Threshold for prophylactic platelet transfusion

» Cochrane database 2012

> No evidence to suggest a change from threshold
10, 10 ¥/L to 20 , 10 9/L

Cochrane Database Syst Rev. 2012 May.
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3 TOPPS UK/ Australla trlal

» Question:
Is a non-prophylactic platelet transfusion policy
non-inferior to (no worse than) prophylaxis for
hematological cancer patients?

NEJM 2013: 368;19



No Prophylaxis  Prophylaxis No Prophylaxis

Outcome (N=301) (N=299) vs. Prophylaxis P Value
Primary end point
WHO grade 2, 3, or 4 bleeding — no. (%) 151 (S0) 128 (43) $4(1.710152)1% 0.06§
Secondary end points
Highest grade of bleeding — no. (%)

None or 1 149 (50) 170 (57)

2 145 (48) 127 (43)

3 4(1) 1(<l)

4 2(1) 0
No. of days m randomization to first episode of grade 2, 3, or 4 17.2:12.8 1952126  1.30 (1.04 to 1.64)9 0.02]

£

Grade 3 or 4 bleeding — no. (%) 6 (2) 1({<1) 6.05 (0.73 10 279.72)** 0.13]
No, of days with grade 2, 3, or 4 bleedingt 1.722.9 1.222.0 152(1L14w203)5F  0.004)

Bleeding events of grade 2, 3, or 4 according to treatment and type
of cancer — mo, ftotal no. (%)

Treatment
Autologous stem-cell transplantation 997210 (47) 95/210 (45) 23 (-5.710103)7
Chemotherapy $2/90 (58) 33/88 (38) 200(7.9t0 32.2)1 0.041§
Type of cancer
Acute myeloid leukemia or acute lymphoid leukemia 37/60 (62) 21/56 (38) 24.2 (9610 28.9)1
Lymphoma or myeloma 1077226 (47)  100/227 (44) 33 (44101101

Chronic myeloid leukemia or other cancer

7/14 (50) 715{47)  33(-272t0339)f  0.10f§

NEJM 2013: 368;19




Study Outcome

» WHQO grade 2-4 bleeding
> Non prophylaxis: 50% (151/300)
> Prophylaxis: 43% (128/ 298)
» Non inferiority trials:
- 90% Cl: 1.7 to 15.2, p=0.06
> Adjusted difference in proportion 8.5%

o Study did not show a prophylaxis policy was non-inferior to (no worse than)
prophylaxis

» =»Non-prophylaxis group had more days with bleeding
and a shorter time to the first bleeding episode than did
patients in the prophylaxis group.

» =»Platelet use was markedly reduced in the no-

~ prophylaxis group.
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Meta-analysis:

German/ UK-Australian Study

» We should continue to receive prophylactic platelet transfusions to prevent

high-grade bleeding.

» Stable ASCT patients : a lower risk of thrombocytopenia-related bleeding
and are candidates for therapeutic-only platelet transfusions in expert

centers with careful monitoring.

Bleeding in AML/chemo/allo HSCT patients
Prophylactic arm W Therapeutic arm
70
60 rl 1 * p<0001 [
**  p=0.0056
50 1 *** p=0.0095
o
o
8 4
=4
8
5 %07
o
20 4
10 4
04 v
German TOPPS German TOPPS German TOPPS
study study study
2 Grade 2 Grade 3 Grade 4
bleeding bleeding bleeding

Bleeding in patients undergoing autologous HSCT

Prophylactic arm Il Therapeutic arm
-

* P=0.001
**P=0.73

Percentage
N
(<]

German TOPPS German TOPPS German TOPPS
| Study | study | study )
T 5§ 19

>Grade 2 bleeding Grade 3 bleeding Grade 4 bleeding

Prophylactic 8 95 0 0 0 0
Therapeutic 29 99 1 1 0 2




Summary

» Busy ward: current platelet transfusion threshold
applies

» Patients with hematological cancers should
receive prophylactic platelet transfusion




Conclusion
Haematolgical malighancy
Improvement in treatment for leukaemia, lymphoma and
myeloma

Life-saving if supportive care is provided during period of having
post-chemotherapy complications till marrow recovery

Highly immunocompromised

Management foci:

Not only eradication of malignant cells

Infection

Bleeding

Prevention of thrombosis

Emotional and family support for their high expectation of recovery
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