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The Frequency and Characteristics of the Platelet Refractoriness and
Alloimmunization in Platelet Concentrate Multiple-Transfused
Thrombocytopenic Patients

Dongeun Yong, M.D.', Hyun Ok Kim, M.D.!, Hyon-Suk Kim, M.D.",
Yoo Hong Min, M.D.2, Kyung Soon Song, M.D." and Yoon Sun Yang, M.D®

Departments of Clinical Pathology1 and Internal Mediciné®,
Yonsei University, College of Medicine,
Department of Clinical Pathology:i, Sungkyunkwan University,
College of Medicine, Samsung Medical Center, Seoul, Korea

Background : Understanding the cause for platelet refractoriness in a given patient is the
critical step in determining the strategy for optimum management. The aim of this study was to
establish the causes and frequency of platelet refractoriness as well as the incidence of anti-
HLA antibodies and anti-platelet specific antibodies in multiple transfused thrombocytopenic
patients.

Methods : Our study was based on 58 patients requiring platelet transfusions on at least three
consecutive occasions from September 1997 to December 1997 in our hospital. The platelet
refractoriness was defined as 18-24 hour post-transfusion corrected count increment (CCl) of less
than 5,000. Enzyme immunosorbent assay (EIA), panel reactive antibody test (PRA) and Modified
antigen capture ELISA (MACE) were applied for the detection of alloimmunization.

Results : Thirty-nine patients had episodes of refractoriness (67%). In 39 patients, poor res-
ponse was seen in 38 patients (97%) with presence of non-immune factors known to be
associated with platelet refractoriness. The total rate of alloimmunization was 31%, accounting for
fourteen patients (24%) who had HLA antibodies, and four patients (7%) who had platelet specific
antibodies. No patient had platelet—specific antibodies in addition to HLA antibodies. From our
results, alloimmunization has shown a statistically meaningful relationship with CCl and the use of
leukoreduction filtered blood components.

Conclusion : Our data suggest that immune mechanisms are not the predominant cause of
platelet refractoriness and HLA antibodies are produced separately with platelet-specific antibodies,
as well as more frequently in alloimmunization.

Key Words : Platelet transfusion, Platelet refractoriness, Alloimmunization, Anti-HLA antibodies,
Platelet-specific antibodies
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2. TEHTFO SXIME HIt

B4 QA A A% At A 2=
ol Pagpx|e] HILE zABIch AR
2ed(>38°C), MEF, vIFd, £, HHAEBNS
1Z%F T 8 Al(amphotericin B, vancomycin, cipro-
floxacine), YA717+ F AL A 78
ZARR 015 A7 ez Hesklel 1 4
oz B YPUANY the A g
A ABOHY YT ol WU
A(Corrected Count Increment), V& AFHebA|(B4LT
Eolghxl o SHLAGAR-T2 574), WEFAAH
B Aol gl g4ard o9l E =ARIItHTable
1).
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(Corrected count increment : ©]3} CCIE 2FshH-S A4
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(Posttransfusion PLT count/ L —

pretransfusion PLT count/ L) X BSA(m®)
ccI

" No. of platelets transfused (% 10'")

PLT : platelet, BSA: body surface area
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Table 1. Clinical and laboratory factors evaluated

THH Ctal =8E8TAM EAULEHES

Ol

Patient Factor Clinical Factor Blood Bank Factor
Clinical diagnosis Fever (>38°C) ABO matched Tf
Weight Sepsis CCl
Height Splenomegaly Alloimmunization
Pre-transfusion PLT count Bleeding Anti-HLA Ab
Post-transfusion PLT count DIC Anti-PLT specific Ab
Antibiotics Leukoreduction Filtered PLT Tf
Amphotericin B Units of PC
Vancomycin
Ciprofloxacine
Chemotherapy

Abbreviations : Tf, transfusion; CCI, corrected count increment; Ab, antibody; PLT, platelet DIC, disseminated

intravascular coagulation; PC, platelet concentrates

4. §2US0|EH 2 HE

YadBolaAle] A5 WRPUTY AL
H(Modified antigen capture ELISA:o}3} MACEZ
efghow AASACh MACEE ZdS 579 uhy
o2 Ak

5. SHLAEH MEHHAI ¥ §F

Hadrd 8558 Holv SAZRE AY¥wx
3goliel WAE# FAHE QuickScreen TM(GTL,
Brookfield, WI, USA)E A}&3)o] HAmdH oz 3
HLASHA) A4S Alsgsialet

SHLAGA ARAANA B4 A% Prig
W(Lymphocyte pane)& ol gt} PLFEHA
(Panel reactive antibody test, ©]3} PRAE <2}shHE 4]
sl HLARAIE SAa Jzwdel Az
o PRA A% HAE Ao 0 iz U
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SPSS 7.5 for Windows(SPSS Inc., Chicago, IL,
USA)E Agsigich F 27 Aaale B
A H- 42 Pearson Chi Square test, H| 2 7A =
Mann-Whitney U TestE A|3Yslo] B-4slic).
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Table 2. Diagnoses of the patients
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No. of patient

Diagnosis

With platelet
refractoriness (%)

Without platelet Total (%)

refractoriness (%)

Hematologic disorders

Acute myelogenous leukemia 1
Chronic myelogenous leukemia
Acute lymphoblastic leukemia
Lymphoma

Aplastic anemia

MDS

Multiple myeloma

ITP

Non-hematologic malignacy
Gastric Ca. with bone Mets.
Cervix Ca.

Hepatoma with UGl bleeding
Breast Ca.

Colon Ca. with bone Mets.
Other solid tumor”

Others

ARF, septic shock

SLE with pulmonary hemorrhage
L/C with UGl bieeding

ESRD, septic shock
MiscellanyT

2
1
2
1
5

ol

(24)

_ e N = W
n

Total

39 (67)

Bl o~ PN RN N OWWERRNNDWWWWW® S

8

19 (33)

" Mesencymal chondrosarcoma with bone metastasis, Synovial sarcoma with bone metastasis
TRefractory anemia, Subacute necrotizing lymphadenitis, EBV associated hemophagocytic lymphohistiocytosis, DM

cellulitis with sepsis, Congenital heart disease with operation

Abbreviations : Ca., cancer; SLE, systemic lupus erythematosus; L/C, liver cirrhosis; (TP, idiopathic thrombocytopenic
purpura; MDS, myelodysplastic syndrome; Mets.,, metastasis; UG!, upper gastrointestinal; ESRD, end stage renal

disease; ARF, acute renal failure

Table 3. Characteristics in platelet refrac-
toriness

. N
Cause of platelet refractoriness (O/L)' mber
0,
Clinical factors only 22 ( 56)
Clinical factors+ Alloimmunization 15 ( 38)
Clinical factors +Anti—-HLA antibody 12
Clinical factors+Platelet specific antibody 3
Alloimmunization only 2( 6
Anti-HLA antibody only i
Platelet specific antibody only 1
Total 39 ( 100

A BAHE frolslA FEAWIAIL AF AHE
H9ich(P<0.05). T Z7ke] JAHHl 8.Q)(Table 1)el]

PEME F9E W T e WEBFYHSHCCD
I A4aTA 78S ekl cHPearsons  correla-
tion coefficient=-0.21). Z}Z}2] ¢JAtQelEst d4A 9
FEukFAAoldlE FAHR foltt #AE B
g 4= gtk Mann-Whitney U Test). & FA7 5=
Hag-g Fofslyd galgollA FHLAG AP o]
Aoz folaiAl HE AL ¢ 4 ArHPearson
Chi square test, P<0.05).
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Table 4. Laboratory data in 18 patients with alloimmunization

HLA Ab HLA*Ab PRA Platelet specific antigen

No. Diagnosis Refractoriness Clinical Factors

screening”  d. % GPIIX  GP lblla
1 Hepatoma P Unid R — - P P
2 TP P Unid 69 - - P P
3 Cenmvix Ca. P Unid 67 — - N P
4 Synovial Sa. P Unid 100 — — P P
Bone Mets.
5 CML P A30, A3t 19 - - P P
6 Breast Ca. P A3 14 — - P P
7 ESRD P A24, B51 56 - - P P
8 SLE P A2 75 - — P N
9 Lymphoma P A2 42 — - P P
10 AML P - 0 - - P P
11 DM P - 0 - - P P
12 Cervix Ca. P - 0 — - P P
13 LG, P — 0 — - P P
UGI bleeding
14 ARF P - 0 - - P P
15 AML N NT NT + + P P
16 AA N NT NT - + P P
17 Mes.Chond. N NT NT - + p P
18 AML N NT NT — + P P

Abbreviations : P, positive; N, negative; No, number; NT, not tested: Id., identification; Ab, antibody; PRA, Panel re-
active antibody test: GP, glycoprotein; Unid, unidentified; DM, Diabetes Mellitus: ITP, idiopathic thrombocytopenia
purpura; Ca., carcinoma; Sa., sarcoma; AA, aplastic anemia; Mes. Chond., mesenteric chondrosarcoma; ESRD,
end stage renal disease; Mets, metastasis; CML, chronic myelogenous leukemia; AML, acute myelogenous leuke-
mia; UGI, upper gastrointe§tinal; SLE, systemic lupus erythematosus; L/C, liver cirrhosis; ARF, acute renal failure
"ELISA (QuickScreen TM), "Panel reactive antibody test
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