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Abstract 
A prospective and descriptive study was carried out in 17 children with chronic ITP. 

Five-day course of Intraglobin (400 mg/kg/d x 5) was given intravenously to 10 children with the 
age of 4-16 years (5 males and 5 females). Two-day course of Venoglobulin-1 (I g/kg/d x 2) was 
given intravenously to 7 children with the age of 3-15 years (3 males and 4 females). Intraglobin 
and Venoglobulin-I were effective in treating children with chronic ITP. All of the patients had 
transient increased in their platelet counts during the first 2 weeks. The two-day course of Veno­
globulin-I was superior to the five-day course of Intraglobin. Mild adverse effects were observed 
in a greater percentage of patients treated by Venoglobulin-I than in patients treated by Intra­
globin. Intravenous immunoglobulin was one of the choices of treatment in children with chronic 
ITP, but the cost of immunoglobulin or gamma globulin is quiet high. 
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Idiopathic or immune thrombocytopenic 
purpura (ITP) is a disorder in which antiplatelet 
autoantibodies cause the destruction of platelets, 
resulting in thrombocytopenia. In children, chronic 

idiopathic thrombocytopenic purpura accounts for 
10-24 per cent of ITP and is characterized by throm­
bocytopenia for at least 6 months0-8). Corticoste­
roid therapy is designed to reduce the autoimmune 
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and/or inhibit the splenic sequestration of antibody­
sensitized platelet(9). Short-term corticosteroid 
therapy is useful in children with chronic ITP who 
have acute exacerbation of clinical bleeding(3,4). 
Splenectomy should be considered in children with 
chronic ITP who have persistent severe thrombo­
cytopenia and increased bleeding manifestations 
despite corticosteroid therapy. Unfortunately, the 
response to splenectomy cannot be predicted(!, 10) 
and the procedure is not risk-freeC11). Splenectomy, 
however, entails a risk of overwhelming sepsis due 
to encapsulated microorganisms especially in in­
fants and children under the age of five years( 4). 
Furthermore, at least 10 per cent of children with 
chronic ITP fail to have any response to splenec­
tomy(12). Many reports have indicated that intrave­
nous administration of gamma globulin (IVIG) at 
high doses can produce mainly transient but, in some 
cases, permanent reversal of thrombocytopenia in 
children and adults with chronic ITP(13-18), thus 
providing an alternative choice for the treatment of 
children with chronic ITP. The majority of studies 
with IVIG therapy in ITP have used gamma globu­
lin-SRK (Swiss Red Cross) or Sandoglobulin, but 
there are reports of variable efficacy with other 
gamma globulin preparations as well(18-22). The 
study objective was to assess the efficacy, safety and 
tolerance of two gamma globulin preparations, Intra­
globin (Biotest Pharma GMBH, Germany) and 
Venoglobulin-1 (Alpha therapeutic Corporation, 
USA), which are commercially available in Thai­
land for the treatment of children with chronic ITP. 

PATIENTS AND METHOD 
Entry criteria and patients 

Established entry criteria included a clini­
cal diagnosis of chronic ITP with platelet count 
less than 50 x 109/L for at least 6 months and nor­
mal or increased number of megakaryocytes in the 
bone marrow. Other hematologic disorders, such as 
leukemia and hypoplastic anemia, had to be ruled 
out. 

The study was prospective in a single 
center in the south of Thailand. This study enrolled 
17 children with chronic ITP, 9 girls and 8 boys, aged 
between 3 and 16 years. 

Treatment regimen 
The first study was done from June 1990 

to April 1995 and involved 10 children, 5 girls and 
5 boys, aged 4 years to 16 years. two of whom had 

previous splenectomy who received intravenous 
lntraglobin (Biotest Pharma GMBH, Germany) at 
400 mg/kg/day for 5 consecutive days. Intraglobin 
is a modified gamma globulin which is isolated 
from large pools of human plasma and treated with 
6-propiolactone. This preparation consists of 5 per 
cent solutions, containing essentially only IgG, mini­
mal IgA and no unspecific complement activity. 

The second study was done from March 
1996 to August 1997 and involved 7 children, 4 
girls and 3 boys, aged 3 years to 15 years who re­
ceived intravenous Venoglobulin-1 (Alpha Thera­
peutic Corporation, USA) at I g/kg/d for 2 consecu­
tive days. Venoglobulin-1 is an unmodified gamma 
globulin which is isolated from large pools of 
human plasma using a cold alcohol fractionation 
process and is further purified by polyethylene gly­
col fractionation and DEAE-Sephadex ion exchange 
adsorption. This preparation contains at least 90 per 
cent intact IgG, minimal IgA and low anticomple­
mentary activity. 

Complete blood count (CBC), blood urea 
nitrogen, blood glucose, blood uric acid, serum bili­
rubin, serum transaminase and serum gamma globu­
lin were monitored on the day prior to gamma globu­
lin infusion and the day after gamma globulin 
therapy. Platelet count was performed every day 
during gamma globulin infusion and the day after 
infusion and then weekly for 4 weeks. Patients who 
had a persistent platelet count Jess than 40 x J09fL 
at 4 weeks after gamma globulin infusion, received 
one booster dose of Intraglobin 400 mg/kg or Veno­
globulin-1 1 g/kg. Platelet count was monitored on 
the day prior to infusion and the day after it ended. 
Patients' follow-up with platelet count was done 
every 4 weeks for 4 times and then every 1-3 
months. The patients with lntraglobin therapy were 
followed-up for 20-90 months (median 54 months). 
The follow-up time in the second study group after 
Venoglobulin-1 infusion was 3-24 months (median 
24 months). 

Adverse effects or toxicity, which included 
anaphylaxis, urticaria, rise in temperature, tachycar­
dia, headache, cough, malaise, nausea, vomiting and 
chills, were monitored during gamma globulin infu­
sion and follow-up. 

Treatment response criteria 
To determine the efficacy of IVIG therapy, 

patients were considered excellent responders if 
platelet counts increased to ~ 100 x 109/L within 4 
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weeks after the initial infusion and remained at that 
level without any treatment. Patients who had plate­
let count > 100 x lQ9fL within 4 weeks after the 
initial infusion but the platelet count decreased to 
less than 100 x 109/L later were considered good res­
ponders. Patients were considered fair responders 
if platelet count increased over the baseline but to 
less than 100 x 1Q9fL. Patients with no increase of 
the platelet count above the baseline to either the 
initial infusion or the booster infusion were consi­
dered poor responders. 

Table 1. Patient data. 

Patient Age Sex Duration of ITP Previous 

No. (yr) (months) medication 
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The study protocol was approved by the 
Ethics Committee of the Faculty of Medicine, Prince 
of Songkla University. All patients or their parents 
signed informed consents. Medication used during 
or after infusions to alleviate infusion reactions was 
acetaminophen. 

Statistical analysis 
Comparison between the groups was made 

by Students' t-test for age of patients and duration 
of ITP. 

Splenectomy Gamma globulin Time of follow-up 

preparaon (months) 

l. 5 M 36 PRED, VCR, DNZ N lntraglobin 90 

2. 10 M 72 PRED,DNZ N lntraglobin 

3. 12 M 84 PRED, DNZ, CTX y lntraglobin 

4. 16 F 83 PRED N lntraglobin 

5. 14 M 96 PRED y lntraglobin 

6. 4 M 9 PRED N lntraglobin 

7. 6 F 46 PRED N lntraglobin 

8. 7 F 24 PRED N lntraglobin 

9. 4 F 24 PRED N Intraglobin 

10. 9 F 24 PRED N lntraglobin 

ll. 12 F 38 PRED N Venoglobulin-1 

12. 14 M 33 PRED N Venoglobulin-1 

13. 5 M 26 PRED N Venoglobulin-1 

14. 4 F 23 PRED N Venoglobulin-1 
15. 6 F 9 PRED N Venoglobulin-1 
16. 8 F 14 PRED N Venoglobulin-1 
17. 3 M 13 PRED N Venoglobulin-1 

PRED =Prednisolone, VCR= Vincristine, DNZ = Danazol, CTX = Cytoxan, N =No, Y =Yes 

Table 2. Response and adverse effects to IVIG therapy in children with chronic ITP. 

Age (years) 
Ratio of male to female 
Duration of ITP (months) 
Degree of response to initial IVIG 

Good 
Fair 

Adverse effects 
Rise in temperature 
Headaches 
Nausea & vomiting 

+mean± SD 
* p < 0.05 = statistically significant 

lntraglobin (10 cases) Venoglobulin-1 (7 cases) 

8.7 ± 4.2+ 74 ±4.2+ 
5:5 3:4 

49.8 ± 3!.2+ 22.3 ± 10.9+ 

3 6 
7 

I 6 
3 5 
4 2 

90 
90 
88 
20 
54 
23 
38 
33 
32 
24 

3 
24 
2-1 
2-1 
24 
9 

P value 

0.55 

0.026* 
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RESULTS 
Clinical information for the 17 children is 

given in Table 1. Three of the 10 children had a 
good response to the 5 day course of Intraglobin 
therapy and 7 had fair response (Table 2). All 3 
patients with good response (Nos 7, 8, 9 in Table l) 
received one booster dose of Intraglobin, and the 
platelet count was increased in all cases, but in only 
one case (No 8) did the count increase to greater 
than 100 x 109/L (Fig. 1). Good responders had 
only mild bleeding symptoms and were generally 
quite well and did not receive any medication. The 
platelet count in good responders fluctuated during 
the 3 years follow-up after Intraglobulin therapy 
(Fig. I). Patients with prior splenectomy had a fair 
response to Intraglobin (Fig. 3) (Nos 3, 5 in Table 
I). The platelet count increased but to less than 
100 x 109/L after initial infusion and one booster 
dose of Intraglobin. Splenectomized patients were 
quite well with minimal bleeding symptoms after 
Intraglobin therapy and did not receive any medi­
cation. In one patient (No 10 in Table I) who had a 
fair response, the platelet count rose to greater than 
100 x J09fL at 8 weeks without any medication 
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Fig. 1. Clinical course of children with good res· 
ponse to Intraglobulin. Upward-pointing 
arrows indicate Intraglobulin 400 mg/kgld. 

after lntraglobin therapy (Fig. 2). Her platelet count 
was also greater than 100 x J09fL during the 32 
months of follow-up. Three fair responders had 
severe clinical bleeding (No I, 2, 4 in Table I) after 
Intraglobin therapy. One of these patients (No 4) 

had menorrhagia and responded to a short course of 
oral prednisolone, premarin and ovural (contracep­
tive pills). Her platelet count declined with clinical 
bleeding, however, and did not respond to another 
two courses of prednisolone oral therapy. Splenec­
tomy was done about 9 months after Intraglobin 
therapy. She had excellent response to splenectomy 
with her platelet count greater than I 00 x J09 /L 
during the 6 years follow-up (Fig. 2). Another two 
fair responders who had severe clinical bleeding 
underwent splenectomy 9 months (No 2) and I 0 
months (No 1) after lntraglobulin therapy. One of 
these patients (No I) had a good response to splenec­
tomy; his platelet count fluctuated during the 6 
years follow-up after Intraglobin therapy (Fig. 2). 
He was quite well with no clinical bleeding symp­
tom. Another patient (No 2) had a fair response to 
splenectomy; his platelet count fluctuated but 
remained less than 50 x 109/L with minimal clinical 
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Fig. 2. Clinical course of children with fair res­
ponse to Intraglobulin. Upward-pointing 
arrows indicate Intraglobulin 400 mg/kgld, 
S = splenectomy. 
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bleeding (Fig. 2). The last patient (No 6) who had 
fair response to initial and booster dose of Intra­
globin (Fig. 2) was well with mild and severe cli­
nical bleeding symptoms off and on and did not 
responde to many short courses of prednisolone 
during the 5 years follow-up after Intraglobin 
therapy. All of the children had an increase in 
serum lgG following lntraglobin except one who 
had undergone splenectomy (No 5). No serious 
adverse effects necessitating cessation of therapy 
occurred. Four patients (Nos I, 3, 4, 7) had nausea 
and vomiting during the infusion; three had head­
aches (Nos 1, 3, 4) and one had a transient rise in 
temperature (No 1). 

Six of seven children had good response to 
the 2 day course of Venoglobulin-1 and one case 
had fair response (Table 2). Four of six children 
with good response received one booster dose of 
Venoglobulin-1, and the platelet count increased in 
all cases, but only in one case did the count increase 
to greater than 100 x 109/L (Fig. 4). A good res­
ponder (No 15) who had platelet count greater than 
100 x 109/L after a booster dose was very well 
with no clinical bleeding symptoms and her platelet 
count fluctuated between 68-538 x 109/L during 
the 2 years follow-up after Venoglobulin-1 therapy. 
The rest of the good responders were quite well 
with minimal bleeding symptoms off and on. Their 
platelet counts fluctuated during the 2 years follow­
up after Venoglobulin- I therapy (Fig. 4 ). Patient 
(No 11) who had a fair response to Venoglobulin-1 
also had a fair response to the booster dose. She 
was quite well with mild clinical bleeding symp­
toms off and on and did not receive any medication 
during the 2 years follow-up after Venoglobulin-1. 
All of the children had an increase in serum lgG 
following Venoglobulin-1. No serious adverse 
effects necessitating cessation of therapy occurred. 
Six patients (Nos 11, 12, 13, 14, 16, 17) had a tran­
sient rise in temperature; five (Nos 11, 12, 13, 14, 
16) had headaches and two (Nos 11, 13) had nausea 
and vomiting. There were no clinically remarkable 
changes in vital signs during infusions, in physical 
examination at the time after IVIG therapy, or in 
laboratory values, other than platelet count in both 
lntraglobin and Venoglobulin-I study groups. 

DISCUSSION 
Two preparations of gamma globulin (In­

traglobin and Venoglobulin-I) were effective in 
treating children with chronic ITP in this study. All 
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Fig. 3. Clinical course of splenectomized children 
with fair response to Intraglobulin. Upward­
pointing arrows indicate Intraglobulin 400 
mg/kgld. 
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of the patients had transient increases in their plate­
let counts during the first week with the initial 5-
day course of Intraglobin or 2-day course of Veno­
globulin-1. These effects may be due to blockage of 
the Fe receptors of macrophages in the reticuloendo­
thelial system, particularly in the spleen(23-26). In 
adult patients with ITP who were treated with IVIG, 
unmodified gamma globulin preparation was supe­
rior to modified gamma globulin preparation. 
Seventy percent of the patients treated with unmo­
dified gamma globulin had a platelet count greater 
than 100 x 109/L compared to only 49 per cent of 
those treated with modified gamma globulin(22). 
Venoglobulin-I (unmodified gamma globulin) was 
superior to Intraglobin (modified gamma globulin) 
in the treatment of children with chronic ITP in this 
study (Table 2). The duration of the disease is a 
factor to evaluate the response of IVIG therapy in 
adult patients with ITP; the longer a patient had 
had ITP, the less he tended to respond to IVIG, 
especially if the ITP had been diagnosed more than 
3 years(22). The duration of ITP in children who 
were treated with Intraglobin was longer than that 
in children treated with Venoglobulin-I (p < 0.05) 
(Table 2). The lower responses in patients treated 
with Intraglobin in our study may be due to the 
longer period of ITP (Table 2). The response of ITP 
patients with prior splenectomy to IVIG therapy has 
been reported to be variable; all of the three splenec­
tomized children with ITP had good response to 
Sandoglobu!in05). Another study showed that one 

of the two splenectomized children with ITP had 
good response to Sandoglobulin06). Lusher and 
Warrier showed that two splenectomized children 
with chronic ITP had fair and poor response to 
Gamimune(27). Splenectomized patients (adults and 
children) with ITP had good responses to Venilon in 
56 per cent of the patients(28). In the present study, 
chronic ITP children with prior splenectomy had 
fair response to Intraglobin. 

Lusher and Warrier demonstrated that 
children with chronic ITP who had fair or poor res­
ponses to Gamimune had excellent response to 
splenectomy(27). But adult patients with ITP who 
had poor responses to IVIG therapy also had poor 
responses to splenectomy(29). Two of our three 
patients who had fair response to Intraglobin had 
good and excellent response to splenectomy in this 
study. A girl who had fair response to Intraglobin 
had spontaneous remission of ITP without any 
therapy in this study. High dose intravenous gamma 
globulin (IVIG) therapy was effective in adult 
patients with ITP, 64 per cent had peak platelet 
counts greater than 100 x 109/L and 83 per cent had 
peak platelet counts greater than 50 x 109fL(22). 
The majority of children with chronic ITP had bet­
ter outcome to IVIG therapy than did the adults in 
the previous studies(22). (Table 3) 

Adverse effects of IVIG (Sandoglobulin) 
therapy in children are common ( 15% to 75o/c) but 
generally mild, including fever, headache, back­
ache, nausea and vomiting(32,33). In our study, 

Table 3. The response to initial IVIG therapy in children with chronic ITP. 

Author Patients Peak ~latelet count x 109/L 
(cases) > 100 50-100 

% % 

Imbach 7 100 
1m bach 7 100 
Busse! 8 87 13 
Lusher 16 44 25 
Lusher 6 67 33 
Mori 20 80 20 
Uchino 102 72 18 
Khalifa 8 25 50* 
Present study 10 30 20 

7 86 14 

# unmodified gamma globulin, ~ modified gamma globulin 
*platelet count 40-100 x 109/L 
+platelet count< 40 x 109/L 
NS = not specified 

<50 
% 

19 

25+ 
50 

gamma globulin No of 
no response preparation ref. 

% 

Sandoglobulin# 13 
Sandoglobulin# 30 
SandoglobuJin# 16 

13 Gamimune~ 27 
Sando globulin# 27 
GammabuJin# 17 

10 Venilon~ 28 
NS 31 

Intraglobin~ 

Venoglobulin-[# 
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mild adverse effects were observed with both pre­
perations of gamma globulin (59%), including rise 
in temperature, headache, nausea and vomiting. The 
most frequent adverse reaction associated with 
Venoglobulin-I therapy was rise in temperature 
(86%) which was higher than that found in patients 
treated with Intraglobin. Most of the adverse reac­
tions occurred during the gamma globulin infusion 
and 24 hours after the start of IVIG therapy and 
were easily controlled by acetaminophen. 

In conclusion, Intraglobin and Venoglo­
bulin-I appear to be effective and safe, having only 
mild adverse effects and arc well tolerated by chil­
dren with chronic ITP. The two-day course of Veno­
globulin-I was superior to the five-day course of 
Intraglobulin. Mild adverse effects were observed 
in a greater percentage of patients treated with 
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Venoglobulin-I than in patients treated with Intra­
globin. IVIG therapy should be one of the choices 
of treatment in children with chronic ITP, but the 
cost of gamma globulin is quite high (US $ 600-
2,000 for a single course). 
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n1'l'ln~nLfln'YIL ulJ 'lfl Ln'lflLi.Ulflfl1'YI ~'YI'l1'U ~1 L "r1'.jiJI'lJ~ L 'Ul,~~1 !I n1'l L "r1 

LLn~~.h Ln~'UiU'YI1~"r1~D~LaDfl~1 _, 

}iv m'hmu"ti, -:~nu (fJ"'TJn'l!FTifffPl{) *, 

D"JQ!Q!I ?jv::milv"JfJiV, -:~rw *, miVv -:~'D-J'l!IQ!ifmfiFT, w.u. * 

L~n.YhiJ"Wbl"lm11'1Lfivl'l~llijhlvrnu~lL'VIIiJ'D'-QI'IL1ewl'~ (chronic ITP) ~l"Wl"W 17 1"11..1 m~"l~'VIll~ 3-16 u 
Mfum11mnt111tJm11li'LLmnhtnl'l\j~"WY1l~'VIl'lvi'ILfivl'l~n m"lAm~lLLU~vvmtl"W 2 n~~ fiv n~~LL"lni1~l"W1"W 10 1"11..1 

mrp::'VI'"ll~ 4-16 i'J LiJ"WLWI'l'D'ltJLLl'l~'VI~~El~l~l'l~ 5 1"11..1 LLl'l::i1Liiin 2 I"I"Wffi\1lfum1\ill'llfl~LL~1 Lliinn~~ifl\1lfum1 
fmn\111tJ lntraglobin .a~LU"W modified gamma globulin 1"W'li"Wll'l 400 ~n."W"W.\111 1 nn. Ll'!tJ1li'Yll~'VIl'lvi'ILfivl'l~n1"Wl'l~ 

~"~.f~~l'l~vn"W 5 l"W nl'l~Yl@~i1~l"W1"W 7 1"11..1 mtJ"l~'VIll~ 3-1 5 iJ LiJ"WL~n'D'ltJ 3 I"I"W LLl'l~L~n'VIru~ 4 1"11..1 Mfum1 . . . 
fmn\111tJ Venoglobulin-1 ra~LiJ"W unmodified gamma globulin 1"W'li"Wll'l 1 n./"W"W.\111 1 nn. hw1li'm~'VIl'lDI'ILfiv~(in 

l"Wl'l::l"l.f~~l'l~vrl"W 2 l"W t.Jl'lnl"lAnl!flWUllLiiinYJni"I"WI'IvU"""Wv~~vm"lfmn\111tJ gamma globulin vf~@~'D''WI'I fll'VIfu 

Lliinffil1lfum"lfnl!flt1i'1tJ Venoglobulin-1 I'!DU~"WD~~vnwl'm·n Ll'!tJi1~l"W1"WLn11'1Lfivi'IL Y1~'ll'"W~lnn1l 1 00 x 1 0
9 
/fl. 

il~l"W1"W~lnnllL~iinYl111lfum"l1mnt111EJ lntraglobin LliinYl111lfum1\ill'llfl~LL~li'ID1J~"WD~~vm11"11 lntraglobin 

Ul"Wnl'll~ Ll'!tJi:Jm"lL ~~'il'"W'llmLn11'1Lfivi'ILL~ill'h'L!vtJnll 1 00 x 1 09 /l'l. LliinYll'lv1J~"Wm~vm11"111ntraglobin Ul"Wmnl 

Ll'ltJilm1LYl~'il'"W'liEl~Ln11'1Lfivi'ILL~i:JI'h~lnll 50 x 1 09 /l'l. i1 spontaneous remission 'liD~ bl"! LI'IFJYlhJM1um11nl!fl 

v~l~5"WLl'ltJi:J~l"W1"W 1 "llFJ LliinYll'lvU~"WD~~vm11"11 lntraglobin Ul"Wnl'll~ LI'IF.Ji1m1L Y1~'il'"W'llv~Ln11'1Lfivl'l'lt~i:JV'il 
'L!vtJnll 50 x 109 /l'l. LL~rl'~l"l~i:Jmm"lLfivl'lvvnC:jl'!lJn~v~l~1"WLL"l~llltJ'VI~~m11"11 lntraglobin ~~11lv~.Ynm11nl!flLI'IFJ 

m"l\ill'llfl~~l"W1"W 3 "llFJ wu1lcJ'thFJ 2 "llFJ I'!DU~"Wv~~~vm"l\ill'llfl~ LI'!FJi:J~l"W1"WLn11'1Lfivi'ILYl~'il'"Wmnn1l 100 x 

109 /l'l. t<l'l'li'l~LfitJ~"llnm"l1"11 gamma globulin vf~~v~'D''WI'Ii1LwFJ~L~n'L!vFJfivu11'1A1l!f:: 1"1~1..1 1~mL~m~ LLl'l::i:JQru'VI.IJ~ 
mm~~'il'"W ra~wuu"l~~lru~vtJl'l:: 59 Venoglobulin-1 .Yn1"11i1m"lLYl~'il'"W'llmQru'VI.IJ~nlFJ~lnn1l lntraglobin m11"11 

LLn ~~l tn l'l\J~"WYll~'VIl'lvl'l Lfivl'!tiil1 "W'li"Wli'I'J~~~L U"Wiinm~Lfivn'VI-d~ 1 "Wm"lfn l!flL~nYlL U"W t "li"!Ln11'1Lfivl'l~ lffi~Yl"llU ~l L 'VI\il 
-.¥~. .~' 

'D'"W~L "lm~LLI'I"lll"ll'llv~ gamma globulin FJ~LLW~D~ 

1-i!l L '11cfUO-I'U~ LLft::l'lfll:: 

'lfl'l1arl!lL'11flm4LLYfYirl "1 2000; 83: 160-168 




