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Clinical Effect of Intravenous Immunoglobulin
on Chronic Idiopathic Thrombocytopenic Purpura

T. Abe, J. Matsuda, K. Kawasugi, Y. Yoshimura, T. Kinoshita, and M. Kazama

Ist Internal Medicine, School of Medicine, Teikyo University, 11-1, Kaga 2-chome, Itabshi-ku,
Tokyo, 173 Japan

Summary. High dose immunoglobulin infusions showed a marked effect on pla-
telet counts in eight out of nine chronic ITP patients and in one SLE patient. In
the comparison of different IgG-preparations, the pepsin treated IgG F (ab’),
showed no platelet elevation while the sulfonated did. The elevated platelet
count could not be maintained after discontinuation of IgG infusions, but in six
out of ten patients the platelet level remained above the pretreatment values.
This new treatment seems to be safe and effective in adulthood ITP.
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Introduction

Chronic idiopathic thrombocytopenic purpura (ITP) [1, 2] is a heterogeneous clini-
cal syndrome. Its pathogenesis is not clear but the current therapeutic strategy is to
suppress immunological reactions on peripheral platelets. The most widely used
drugs for the treatment of ITP are adrenocortical steroids. In some patients, how-
ever, these agents induce an unsatisfactory increase in platelet count. Other ap-
proaches have therefore been studied [3, 4].

Recently Imbach et al. [5] observed marked increases of platelet counts in chil-
dren with acute and chronic ITP after transfusing high doses of an intact 7-S IgG
[Sandoglobulin (SG) = Immunglobulin SRK]. In our study this proposed mode of
treatment was applied to chronic ITP cases in adulthood.

Patients and Methods

Patient’s clinical data are given in Figs. 1 and 2. Nine patients with chronic ITP (three male and
six female) and one patient with systemic lupus erythematosus (SLE) with thrombocytopenia
were considered eligible for the study according to the following criteria: (1) continuous
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Fig. 1. Variation of platelet count after Sandoglobulin (SG) in patients 1-5. Figures denote
g/kg body weight of SG

thrombocytopenia below 10 104/pl for more than one year, (2) range of platelet count within
less than 25% of basic platelet count, (3) occasional bleeding tendencies observed as clinical
symptoms, (4) known resistance to treatment with adrenocortical steroids, (5) no history of im-
munodeficieney or idiosyncrasy against immunoglobulin, (6) no other medicaments with possi-
ble influence on platelets, (7) no pregnancy. ’
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Human intact immunoglobulin (SG) was employed in all patients. In addition one ITP-pa-
tient received modified immunoglobulin preparations (Venilon, Teijin, Japan; Venoglobulin,
Green Cross, Japan; Gammavenin, Behring, FRG). These preparations were used according to
the instructions of the manufacturers. The solutions were infused intravenously at doses of
0.25 g/kg to 0.4 g/kg body weight for 5-7 days. The course was followed by treatment-free ob-
servation periods of at least 30 days in nine patients and of 22 days in one patient.

The following clinical observations and laboratory examinations were made: (1) Subjective
symptoms: headache, dizziness, nausea and others; (2) Objective symptoms: pulse, respiration
rates, blood pressure, body temperature, bleeding symptoms; (3) Hematological findings: pla-
telet count, hematocrit, hemoglobin, erythrocyte and leucocyte counts, leucocyte differentia-
tion and reticulocyte count; (4) Coagulation and fibrinolysis tests: PTT, APTT, fibrinogen, FDP,
antithrombin III, bleeding time and Rumpel-Leede test; (5) Blood chemistry: bilirubin, GOT,
GPT, LDH, alkaline phosphatase, Gamma-GT, amylase, total cholesterol, triglyceride, total se-
rum protein, protein fraction, BUN, creatinine, uric acid, Na, K, Cl, glucose; (6) Serological
tests: Serum IgA, IgG, IgM, complement factors Cs, C4, hemolytic complement activity (CHso),
HBsAg, HBsAb, HBcAb, RA factor, direct Coombs test; (7) Urinanalysis.

The safety of the treatment was assessed by considering all side effects, complications and
incidental symptoms.

The effectiveness was evaluated from the increment in platelet count, graded as: marked
increase (> 30X 10%/pl); moderate increase of 10-30x104/pul; slight increase (2-10X 10%/p1)
or no change (<C 2X 10%/pl).

On the basis of both safety and efficacy, the treatment was rated: (1) highly useful, (2) use-
ful, (3) slightly useful, (4) useless, or (5) impossible to use.
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Fig. 2. Variation of platelet count after Sandoglobulin (SG) in patients 68 and 10 and after
other Immunoglobulin preparations in patient 9. Figures denote g/kg body weight of SG ex-
cept for patient 9

Results
In cight out of nine ITP patients slight to marked increases of platelet count were

observed after SG-infusion, reaching in patient 9 a maximum value of 37.7X 104/ul
from an initial count of 1 X 10%/pl (Figs. 1, 2). One ITP patient (pt. 4), however, did
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not show any significant change of thrombocyte count. Patient 10, who had SLE
simultaneously with thrombocytopenia, showed a slight increase after the first SG-
course and a marked increase after the second course. The longest elapsed time to
reach the maximum counts from the initiation of infusion was 5 days and the in-
creased platelet counts returned to their initial values within 14-50 days, except for
patients 7 and 5, who maintained an increased platelet number. During the obser-
vation time of 20-290 days (Figs. 1, 2) the platelet counts of five out of nine ITP-
patients and of the SLE-patient remained above the pretreatment values. Serum IgG
concentration elevation showed good correlation with the increases in platelet
count.

The detailed clinical and laboratory examination data showed no severe side ef-
fects or complications. Patient 6 had a reversible and clinical asymptomatic increase
in SGPT and SGOT after SG administration. Three patients had headache occurring
at the end of infusions. All other clinical parameters and laboratory tests were unre-
markable.
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Patient 9 received various immunoglobulin preparations one after another at
intervals and showed good response to infusion of SG, sulphonated IgG and plas-
min-treated IgG, but no response to that of high doses of pepsin-treated IgG. Later
on this patient was advised to undergo splenectomy as the effect of SG on platelet
count could not be maintained indefinitely. After one course of SG-infusion sple-
nectomy was performed without any complication. However, no particular incre-
ment in platelet count was observed after the operation and the patient required
SG-infusion again.

Discussion

Chronic ITP in adulthood is supposed to have a relationship with immunological
reactions [1, 2, 6, 7], especially autoimmune processes. The complexity of the patho-
genesis of I'TP offers different explanations and hypotheses for treatment policies.

The discovery of Imbach et al. [5] that high dose immunoglobulin therapy could
elevate platelet count in children with ITP, and subsequent observations [8, 9], gave
us some hints to investigate its influence in adult ITP patients, to compare several
IgG preparations, to investigate indication in one ITP-patient, and the effectiveness
in a SLE-patient with thrombocytopenia.

Our results are comparable to those of a study in adult chronic ITP-patients in
Great Britain [10]. The administered doses seem to be safe and effective. The com-
parison of several IgG preparations in one patient showed the necessity of an intact
ITP-molecule, the pepsin-treated F (ab’); preparation showing no effect. The
mechanisms underlying the increase in platelet count appear obscure, although the
disappearance of the spleen scintigraphic shadow before and after IgG-administration
in one patient supports the hypothesis of a blockade of the RES [8]. Many factors
such as possible correlation of immunoglobulin concentration with platelet incre-
ment and immunological effects on cellular [6, 7, 11] as well as humoral [12-17] me-
chanisms e.g. antiplatelet antibody [12, 13], particularly absorbed on the surface of
the platelets [14-17] are under investigation in our laboratory.

In clinical practice the application of immunoglobulin evokes economical pro-
blems. It is our aim, therefore, to find the relevant indications and adequate doses of
IgG i.v. in ITP-patients as well as other immune disorders.

Acknowledgement. We are greatly indebted to Dr. Paul Imbach (Berne, Switzerland) for his
continuous support and professional advice in preparing and translating this manuscript.

References

1. Karpatkin S (1980) Autoimmune thrombocytopenic purpura. Blood 56: 329-343

2. McMillan R (1981) Chronic idiopathic thrombocytopenic purpura. N Engl J Med 304:
1135-1147

3. Ahn YS, Byrnes JJ, Harrington WJ, Cayer ML, Smith DS, Brunskill DE, Pall LM (1978) The
treatment of idiopathic thrombocytopenia with Vinblastin-loaded plateleis. N Engl J Med
298: 1101

4. Branda RF, McCullough JJ, Tate DY, Jacob HS (1978) Plasma exchange in the treatment of
fulminant idiopathic (autoimmune) thrombocytopenic purpura. Lancet I: 688-690



Immunoglobulin in Chronic ITP 75

5.

10.

11

12.

13.

14.

15.

16.

17.

Imbach P, Barandun S, d’Apuzzo V, Baumgartner C, Hirt A, Morell A, Rossi E, Schoni M,
Vest M, Wagner HP (1981) High-dose intravenous gammaglobulin for idiopathic thrombo-
cytopenic purpura in childhood. Lancet I: 1228-1231

. Wybran J, Fudenberg HH (1972) Cellular immunity to platelets in idiopathic thrombocyto-

penic purpura. Blood 40: 856861

. Waldschmidt R, Mueller-Eckhardt C (1979) Stimulation of lymphocytes by platelet-antibo-

dy-complexes and their role in the pathogenesis of idiopathic thrombocytopenia. Blut 39:
53-60

. Fehr J, Hofmann V, Kappeler U (1982) Transient reversal of thrombocytopenia in idiopat-

hic thrombocytopenic purpura by high-dose intravenous gammaglobulin. N Engl J Med
306: 12541258

. Schmidt R, Budde U, Schafer G, Stroehmann I (1981) High-dose intravenous gammaglobu-

lin for idiopathic thrombocytopenic purpura. Lancet II: 475-476

Newland AC, Minchinton RM, Treleaven J, Berney S, Waters AH (1983) High-dose intra-
venous IgG in adult idiopathic thrombocytopenic purpura. Lancet I: 84-87

McMillan R, Longmire RL, Tavassoli M, Armstrong S, Yelenosky R (1974) In vitro platelet
phagocytosis by splenic leukocytes in idiopathic thrombocytopenic purpura. N Engl J Med
290: 249-251

Shulman NR, Marder VI, Weinrach RS (1965) Similarities between known antiplatelet anti-
bodies and the factor responsible for thrombocytopenia in idiopathic purpura: Physiologic,
serologic and isotopic studies. Ann NY Acid Sci 124: 499-542

Karpatkin S, Siskin GW (1969) In vitro detection of platelet antibody in patients with idio-
pathic thrombocytopenic purpura and systemic lupus erythematosus. Blood 33: 759-812
Dixon RH, Rosse WF (1975) Platelet antibody in immune thrombocytopenia. Br J Haema-
tol 31: 129-134

Dixon R, Rosse WF, Ebbert L (1975) Quantitative determination of antibody in idiopathic
thrombocytopenic purpura; correlation of serum and platelet-bound antibody with clinical
response. N Engl J Med 292: 230-236

Hegde UV, Gordon-Smith EC, Worlledge S (1977) Platelet antibodies in thrombocytopenic
patients. Br J Haematol 35: 113-122

Abe T, Matsuda J (1981) A study of new enzyme immunoassay for quantification of platelet
bound IgG and its clinical significance. In: Nydegger UE (ed) Immunohemotherapy. A
guide to immunoglobulin prophylaxis and therapy. Academic Press, New York, pp 409-418

Received December 1, 1982/ Accepted January 13, 1983



