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Shorter platelet survival in childhood idiopathic thrombocytopenic purpura (ITP) in 
remission and the presence of platelet-opsonizing activity in serum have been 
shown by us previously1-2. Since then the relation of this activity to the thrombocy­
topenic phase as well as to remission has been evaluated3-4, and it has been shown 
that destruction of IgG caused the platelet-opsonizing effect to disappear. In addi­
tion, adsorbance of the opsonizing effect was shown to be specific to platelets, as 
the erythrocytes and lymphocytes did not on any occasion adsorb this effect. There­
fore, we strongly suggest that use of the term ITP should be restricted to immune 
thrombocytopenic purpura cases in which only antiplatelet antibodies are detected.

Material and Methods

Appropriate sera were obtained from 13 children with ITP in the thrombocytopenic 
phase and 5 who had been in remission from 6 months to 6 years. The children 
ranged from 3 to 15 years of age. All sera were stored at —20°C until used.

The diagnosis of ITP was based on platelet counts of less than 50,000/gl, with an 
excessive or normal number of megakaryocytes in the bone marrow. Splenomegaly 
was not present, and there were no underlying diseases. None of the patients had a 
history of drug-induced etiology, and none of them had received platelet or blood 
transfusions prior to this study. Platelets were enumerated by phase contrast 
microscopy5, and the control counts ranged from 150,000 to 425,000//*!.
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The platelet-opsonizing effect of the IgG, IgM, IgA fractions and whole serum was 
studied according to the method of Handin and Stossel6, summarized as follows: 
One half milliliter of washed donor platelets (3-5x108) were incubated with 1 ml of 
patient serum (in the thrombocytopenic period or in remission} or control serum for 
half an hour at room temperature (opsonization of platelets) and washed in 2 ml of 
0.1 mM EDTA saline. The platelets were then centrifuged at 1000 g for 10 minutes. 
The sedimented platelets were rewashed twice with Hank's solution and resus­
pended in 0.2 ml of this solution, mixed with 0.4 ml of autologous leukocyte suspen­
sion (4-7x107/ml), 0.4 ml nitroblue-tetrazolium (NBT) solution (0.2%), and 0.1 ml of 
1 mM calcium chloride. Following the incubation of this mixture for 5 minutes at 
37°C, the phagocytosis of sensitized platelets by autologous leukocytes was 
stopped by adding 3 ml of 0.1 mM EDTA saline; the mixture was immediately cen­
trifuged at 500 g for 10 minutes and the supernatant discarded. Two ml of dioxane 
(Merck) was added over the sediment, and this mixture was incubated for an hour 
at 85°C, centrifuged for 10 minutes at 500 g and optical density (O.D.) recorded at 
580 nm, which indicates the reduction of NBT.

For the separation of the IgG, IgM, and IgA fractions of the patients' sera, sephadex 
column chromatography7'8, and for the separation of IgG alone, diethyl amino 
ethyl (DEAE) cellulose9 was used. For the adsorption of antiplatelet opsonizing 
activity, the sera or IgG fractions were incubated with 0.1 ml of sedimented erythro­
cytes, lymphocytes or platelets for 5 minutes at 37°C. At the end of this period, 
supernatant of serum or IgG was separated from the cells by centrifugation at 
1000 g for 10 minutes, dialyzed against phosphate-buffered saline, and the platelet­
opsonizing activity was determined as mentioned above6.

The IgG fraction of the sera of 4 patients with ITP was used for the opsonophago- 
cytic test before and after breaking its disulfide bonds by dithiothreitol and alkylating 
them with iodoacetamide using the modification technique of Miller and Metzger10 
as described by Blezikian et al8.

Results

The optical density changes at 580 nm for the 13 ITP cases in the thrombocytopenic 
phase ranged between 0.03 and 0.135 with a mean of 0.055 ± 0.018 (SD). During 
remission (platelet counts > 150,000) in 5 patients, the range was between 0.03 and 
0.07 with a mean of 0.039 ± 0.009. In 25 hematologically normal controls, the 
optical readings ranged between 0.018 and 0.03 with a mean of 0.023 ± 0.003 (SD). 
The thrombocytopenic phase and remission values of the patients were significantly 
different from the control values (p < 0.001 and p < 0.01, respectively). The dif­
ference between thrombocytopenic phase and remission values was also significant 
(p < 0.01), as reported previously4.
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IgG separated through DEAE cellulose in 7 sera (2 cases in remission) and by 
sephadex column in 11 sera (3 in remission) gave optical densities (0.038 ± 0.008) 
very close to the respective whole serum values in 15 cases, 4 of whom were in 
remission (0.0388 ± 0.07; p > 0.05). No platelet opsonizing effect related either to 
IgM or IgA was shown in the sera of 2 cases in remission and 8 in the thrombocyto­
penic phase (Figure 1). When the whole serum of 6 patients and the IgG fraction 
of 3 (all in the thrombocytopenic period) were used for the opsonophagocytic test 
before and after adsorption with erythrocytes, lymphocytes and platelets, the disap­
pearance of their platelet-sensitizing effect was observed only after incubation with 
platelets. Optical densities of 9 cases before adsorption ranged between 0.03 and 
0.055 with a mean of 0.037 ± 0.012. After incubation with lymphocytes and 
erythrocytes using three whole sera and three IgG fractions, the mean optical 
densities were found to be, respectively, 0.034 ± 0.008 (ranging between 0.025 and 
0.049) and 0.32 ± 0.005 (with a range of 0.025 to 0.041). These were not signifi­
cantly different from the pre-treatment values (p > 0.05 for both). However, fol­
lowing incubation with platelets, optical densities of three IgG fractions and 5 whole 
sera showed optical densities in a range of 0.01 to 0.018, with a mean of 0.013 ± 
0.003, which was markedly decreased compared to their pre-incubation values 
(p < 0.001; Figure2).
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The specificity of antiplatelet antibodies 
in whole sera or IgG fraction. They are 

adsorbed only by platelets but not 
by red blood cells or lymphocytes.
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Figure 1.

The antiplatelet antibody effect of whole 
sera is related to the IgG fraction only. 

(Each mark indicates one patient)
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The platelet-opsonizing effect of IgG fraction of 4 patients was studied before and 
after their treatment with dithiothreitol and iodoacetamide. The post-treatment 
optical density values were quite low (0.012 to 0.014), comparable to IgM or IgA 
values (Figure 3).

Opsonophagocytic Test 
Before and After Destruction of 

IgG of Patients with ITP

Figure 3.

The IgG fraction obtained from 
sera of 4 patients with ITP loses 
its platelet-sensitizing effect 
following treatment with dithiothreitol 
and iodoacetamide.

Discussion

Since both humoral and cell-mediated immunity alterations are involved in the 
pathogenesis of adult ITP, the term autoimmune thrombocytopenia has been used 

, for this condition11'18. From the results of the present studies, it can be concluded 
that platelet-opsonizing effect to ITP serum in the acute phase and/or in remission 
is related to antiplatelet antibodies in IgG fractions. In this respect the first direct 
evidence of antiplatelet antibodies in remission in childhood ITP was shown by 
us1'2. A shortened platelet survival in ITP cases in remission was reported by us in 
three chronic and 5 acute ITP cases1*2. Since then, our studies have been extended 
to include 14 children with ITP (6 chronic and 8 acute) in remission3. These again 
showed a marked reduction in mean platelet survival (4.0 days), somewhat shorter 
than previously reported1-2, and antiplatelet antibodies were also shown in all 
cases3. Differentiation of secondary thrombocytopenia can easily be accomplished
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in the absence of these antibodies in acute or chronic childhood thrombocytopenia 
cases19. Three other children without antiplatelet antibodies, who were originally 
admitted with the probable diagnosis of ITP, were later found to have secondary 
thrombocytopenias due to preleukemia, hypersplenism and aplastic anemia. Thus 
Tate et al's19 thesis that the presence of antiplatelet antibodies in the serum of 
adult patients is consistent with the diagnosis of ITP, also appears to hold true for 
children. Although some control values were very close to the patients' lowest 
optical density readings, it should be mentioned that these were not obtained on the 
same experimental day. Our findings of significantly lower values in remission 
compared to acute phase readings (p < 0.01) are compatible with those of Lightsey 
et al20 who, using platelet-associated IgG, indicated that these changes are related 
to the prognosis.

Because patients with ITP show the platelet opsonizing effect only in the IgG frac­
tion (Figure 1), and this disappears following destruction of IgG by dithiothreitol and 
iodoactamide (Figure 3), it should also be related to antiplatelet antibodies. Since 
these IgG fractions were adsorbed by platelets but not by red blood cells or lympho­
cytes (Figure 2), they must contain antiplatelet antibodies. Therefore, they should 
be looked for in questionable ITP cases, especially to distinguish the secondary 
thrombocytopenias without antiplatelet antibody production. Although antiplatelet 
antibodies decrease in remission, like circulating immune complexes21 they can still 
be detected years later2.

All the above mentioned studies, as well as one of vincristine treatment in chronic 
cases22, would strongly support our proposal that the pathogenesis of childhood 
ITP is similar to that of adult ITP2. Therefore the clinical differences between child­
hood and adulthood ITP must be dependent upon age-related hormonal and/or 
environmental factors which influence the immunologic responses in general.

We proposed in 1978 that the abbreviation "ITP" might be used for infectious 
thrombocytopenic purpura because of the high incidence of antecedent infec­
tions23. Since the presence of antiplatelet antibodies has been shown by us so far in 
every case in which they were sought, it seems preferable to use ITP as an abbrevia­
tion for immune thrombocytopenic purpura. Although the term autoimmune throm­
bocytopenic purpura has been used by several authors11'18, it is equivalent to 
idiopathic thrombocytopenic purpura. In view of our findings, therefore, it should 
be considered that all thrombocytopenic purpuras due to autoimmune diseases may 
not be accepted as ITP.

Summary

The platelet-opsonizing effect of serum in ITP is shown to be in the IgG fraction only - 
and specific for platelets, and it is therefore concluded to be related to antiplatelet 
antibodies. These antiplatelet antibodies were shown in the sera of all children with
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ITP in the thrombocytopenic period and in remission and can therefore be used for 
differentiation from secondary thrombocytopenias. Although the antibodies persist 
in remission, they decrease significantly. Since in each case the presence of anti­
bodies specific to platelets has been shown, which is not the case in thrombocyto­
penias of autoimmune diseases, we suggest that the term ITP should be used as an 
abbreviation for immune thrombocytopenic purpura in childhood.
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