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nm on a spectrophotometer (Gilford Labs, Oberlin, Ohio). The percentage lysis of the sheep cells was
calculated as

OD test — OD background
100.
OD 100% — OD background

OD background was the lysis produced by the addition of complement only, and OD 100% was
calculated by substituting water for the anti-IgG and complement.

Standard curve for IgG. A 1:10,000 dilution of stock IgG (100 mg/ml) was prepared, and varying
dilutions of this solution were incubated with the standardized anti-IgG for 30 min at 37°C. Then 0.1 ml
IgG-coated sheep cells was added to each minxture and incubated for 30 min at 37°C; 0.2 ml
complement (1:20) was then added to each and incubated for 30 min at 37°C. To stop lysis S ml VBS
solution was added. After centrifugation, the OD was read at 412 nm. Percentage inhibition was
calculated as

Percentage lysis =

OD sample — OD background

Percentage inhibition = maximum OD with anti-IgG — OD background-

A standard curve was plotted as ng IgG versus percentage inhibition, on semilog paper. Only the linear
part of the curve was used for calculations (Fig. 1).

Testing platelets. Blood (20 ml) was drawn into a plastic tube containing 0.3 ml 10% EDTA
solution. Platelet-rich plasma was prepared by centrifugation at 240 g for 10 min at 22°C in a small RC
3 centrifuge (Dupont Industries, Newtown, Conn.). The platelet pellet was then isolated by centrifuga-
tion at 2230 g for 15 min at 22°C, and the platelets were washed twice with 0.015 M EDTA and then
once in saline. The platelets were counted in a Coulter counter and resuspended in saline to a final
concentration of 200,000-600,000/ul. The test was then carried out in the same way as the standard
curve for IgG except that the platelet dilutions were substituted for the IgG dilutions.

Preparation of a positive control. A pooled sample of platelets was washed twice in 0.015 M EDTA
and then in saline. Equal amounts of platelet suspension (500,000/xl) and a 2% formalin solution were
mixed and left to stand 12-24 hr at 4°C. The platelets were then washed twice with saline and
resuspended in saline. Then 10 ml 1gG (5 mg/ml) was added to 10 ml platelet suspension (500,000/ul)
at 37°C for | hr. The platelets were then washed twice with 0.015 M EDTA solution, washed one more
time in saline, and resuspended in saline and kept at 4°C.

Determination of Platelet Size

Blood samples were collected in vacutainer tubes (Becton-Dickinson, Rutherford, N.J.) containing
EDTA. The platelets were counted and sized within 2 hr after collection. After sedimentation at 1 g for
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Fig. 1. Typical standard curve determined for each group of test samples.


http://www.bloodjournal.org/
http://www.bloodjournal.org/site/subscriptions/ToS.xhtml

From www.bloodjournal.org by guest on January 10, 2018. For personal use only.

76 KELTON ET AL.

30 min, 3.3 ul PRP was diluted in 10 ml Isoton (Coulter Electronics, Hialeah, Fla.). Platelet volume
distributions were determined on a Coulter Channelizer model 1000: The machine was standardized
with 2.02- and 3.4 um latex particles (Coulter). The window width was set at 100, allowing particle
sizing from 1.4 to 28 fl. Each window was made to equal 0.27 fl. Using a base channel threshold of 4,
electrical noise was minimized. One hundred channels size platelets according to volume. After one
thousand platelets are counted within one channel (the mode), a histogram is produced. From this the
median platelet volume is determined, and the percentage of megathrombocytes was calculated. A
megathrombocyte is defined as a platelet greater than 13 fl in volume,'*'* and this corresponded to those
platelets counted from windows 45-100.

Statistical Analysis

Statistical analysis was carried out by least-squares linear regression and product moment
correlation.

RESULTS

The results of a typical IgG standardization curve is shown in Fig. 1. Only the
linear part of the curve is used for calculations. To standardize the reading of
results, the platelet counts of each platelet dilution were plotted against its
inhibition on semilog paper and the percentage inhibition read at a platelet count of
100,000/ ul. The percentage inhibition was then used to calculate the concentration
of IgG per platelet from the standard curve.

The mean (x1 SD) PAIgG for 30 healthy controls was 4.7 + 3.1 fg
IgG/platelet. Accordingly, the normal range of PAIgG was defined as 0-14 fg
IgG/platelet (mean +3 SD). The mean PAIgG (+1 SD) of 10 hospitalized
nonthrombocytopenic controls was 5.35 + 2.8 fg/platelet. The mean PAIgG (*1
SD) of 30 consecutive positive controls was 32.5 + 10.7 fg IgG per platelet. This
concentration of PAIgG in the positive controls remained constant for up to 30 days
of storage. The level of PAIgG in 15 patients with nonimmune thrombocytopenia
was 6.6 fg IgG/platelet, and the mean platelet count was 62,133/ul (Table 1,
Fig. 2). The mean (£ 1 SD) PAIgG in 32 patients with immune thrombocytopenia
(24 with ITP, 8 with SLE) was 41.6 + 32 fg/platelet and the mean platelet count
was 49,726/ul; all but 3 had elevated levels of PAIgG. There was an inverse
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correlation between the antibody level and platelet count (» = 0.66, p < 0.001;
y = —4.3x + 60.8; Fig. 3).

The percentage megathrombocytes in 108 healthy individuals was 13% + 6.8%
(mean +1 SD). Platelet-associated 1gG and the percentage of megathrombocytes
were determined on aliquots of the same blood sample in 5SS healthy or hospitalized
controls, 11 patients with nonimmune thrombocytopenia, and 13 patients with
immune thrombocytopenia (Table 2). There was no correlation between the
percentage megathrombocytes or median platelet volume and the PAIgG in any of
these groups (Table 2). The patients with immune thrombocytopenia had a higher
mean percentage of megathrombocytes (31%) and a higher mean PAIgG (32 fg
IgG/platelet) than either of the other two groups. These patients showed a
significant inverse relationship between platelet count and percentage megathrom-

Table 2. Relationship Between Platelet Size and Platelet-Associated IgG

Median Correlation Correlation
Platelet Platelet Percentage PAIgG Between Between
Count Volume Megathrombo- (Mean Percentage Median
(Mean (Mean cytes + 1SD) Megathrombo- Platelet
+ 1SD) + 1SD) (Mean (fg 1IgG/ cytes and Volume
No. (per ul) (per fl) + 1SD) Platelet) PAIgG* and PAIgG*
Controls 55 287.158 735+ 1.1 15.73 + 471 86+ 39 0.06 0.1
+ 69.400
Immune thrombo- 17  59.630 9.05 + 35 313+ 188 323+172 0.22 035
cytopenia + 38,590
Nonimmune 13 72,857 6.79 = 1.71 202 + 59 75+23 0.07 0.22
+ 41,057

* All correlations not significant
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r=0.51,p<0.001y= —1.97x +
114,360.

bocytes (r = 0.50, p < 0.01; y = —x + 85.8) and between platlet count and
PAIgG (r = 0.53,p < 0.01; y = —0.6x + 76.7). The 13 patients with nonimmune
thrombocytopenia also had a significant inverse relationship between platelet count
and percentage megathrombocytes (r = 0.47, p < 0.05; y = —2.6x + 126.3);
however, unlike the patients with immune thrombocytopenia, they showed no
relationship between platelet count and PAIgG (» = 0.19). This group of patients
included 4 patients with an elevated percentage megathrombocyte count (20%—
36%); 2 of these patients had myelodysplastic disorders, 1 had thrombocytopenia
complicating malignant hypertension and 1 had hypersplenism. The inverse
relationship between platelet count and percentage megathrombocytes is shown in

Fig. 5. Relationship between
percentage megathrombocytes and
PAIgG in a group of immune (®) and
nonimmune (O) thrombocytopenic
patients. Hatched area, mean + 1 SD
per tag gathrombocytes for
108 controls.
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of platelet-bound antibody in ITP are not caused by an increase in the percentage of
megathrombocytes and are likely to be specifically related to the immune

thrombocytopenia.
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