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Low Dose Intravenous Immunoglobulin 
for Acute Immune Thrombocytopenic 
Purpura in Children 

Issarang Nuchprayoon\ Panya Seksarnt, Preeda Vanichsetakul1 and Rachanee O-chareon2 

Acute immune thrombocy
topenic purpura (ITP), previously 
known as idiopathic thrombocy
topenic purpura, is a common cause 
of thrombocytopenia in children. 
Acute ITP is diagnosed when a child 
presents with abnormal bleeding 
diathesis due to isolated thrombo
cytopenia, with increased megakar
yocytes in bone marrow aspirates, 
and absence of other known dis
orders.1 Acute ITP is caused by 
self-limited autoimmunity to plate
lets, leading to platelet destruction 
in the spleen.2 Although thrombo
cytopenia spontaneously resolves in 
most cases within 6 months after 
diagnosis, platelet count is often 
very low with the associated risk of 
spontaneous bleeding, thus neces
sitating treatment. Most experts 
agree that treatment is indicated 
when children with acute ITP have 
spontaneous bleeding or have plate
let count below 20,000/1l1.1 

Intravenous immunoglobu
lin (IVIG) is one of the most effec
tive treatments for acute ITP in 
children. It is believed that large 

SUMMARY Acute Immune thrombocytopenic purpura (ITP) Is a self·llmlted 
autoimmune disorder to platelets. The disease responds well to Intravenous 
immunoglobulin (IVIG) treatment. We studied the efficacy of low dose (1 
g/kg) IVIG to treat acute ITP In children. Of 17 children with ITP and platelet 
counts < 20,0001,.1.1,13 (76%) had rapid platelet count recovery, reaching safe 
level (> SO,OOOlJ,1I) within 4 days after 1 g/kg IVIG. Four children needed a 
second dose. In 5 of 15 patients, platelet counts recovered to normal with
out recurrence, while In 10 patients, platelet counts declined again 2-3 
weeks after the Initial treatment; 6 of whom (40%) needed re-treatment. All 
but one patient had complete recovery of the platelet count by 6 months. 
Adverse effects of low dose IVIG were minimal. We recommend that for 
childhood ITP, 1 g/kg IVIG should be tried Initially. If Inadequate response 
is seen (platelet count < 30,OOO/J,1I) by 48 hours, a second dose Is needed. 

amount of immunoglobulin acts by 
saturating Fc receptors on phago
cytic cells, thus preventing them 
from attacking auto-anti body-coated 
platelets.2 IVIG at 2 g per kg body 
weight over 5 days or 48 hours has 
been shown to be superior to treat
ment with high-dose prednisolone 
and to no treatment in several 
trials.3

-
6 However, despite its ef

ficacy, the cost of IVIG is often too 
high to be used in medical practice 
in the developing world. 

To find an economical way 
to use IVIG, we investigated the 
use of IVIG at lower doses for the 

treatment of acute ITP in children. 

PATIENTS AND METHODS 

Newly diagnosed and pre
viously untreated patients with 
acute ITP between 3 months and 15 
years of age with severe thrombo
cytopenia (platelet count <20,000/ 
Ill) and a bone marrow aspirate that 
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revealed nonnal cellularity with 
nonnal or increased megakary
ocytes, without other abnonnalities, 
were included in the study. Patients 
with diseases known to be associ
ated with thrombocytopenia I from 
peripheral destruction of platelets, 
including HIV infection, and he
mangioma, were excluded. Patients 
who had prior treatment with cor
ticosteroid and patients who had a 
history of allergy to IVIG or IgA 
deficiency were also excluded from 
this study. 

The IVIG preparation used 
in this study was LV. Globulin®. 
LV. Globulin® was purified from 
volunteer plasma from Thai donors 
at the National Blood Center, Thai 
Red Cross Society, using Kohn 
fractionation provided by the Korea 
Green Cross Corporation, Seoul, 
Korea. The supplied batch (lot 
number 1180149, manufacturing 
date 18 February 1998, expiration 
date 7 February, 2000) was tested 
to have the following properties: 
pH 6.4-7.2, IgG content 100%, anti
complement ~ 20 units, pyrogen 
test: temperature reaction < 1.3°C, 
absence of hepatitis B surface 
antigen (HBsAg), anti-HIV, anti
HCV, and presence of measles 
antibody titer of 22 units/I 50 mg. 

All patients whose parents 
consented to this treatment regimen 
were admitted to Chulalongkorn 
Hospital, Bangkok, Thailand, and 
infused with IVIG at 1 g/kg body 
weight continuously over 24 hours. 
Each 2.5 g vial IVIG was recon
stituted with 50 ml sterile water for 
injection and infused at the pres
cribed rate. Complete blood counts 
(CBC) were detennined using a 
Technicon H*3 automated CBC 
analyzer followed by manual con
finnation of platelet counts under 
phase contrast microscopy. In each 
case, CBCs were detennined before 

and daily after IVIG infusion until 
a platelet count of >50,000 /).11. If 
the platelet count did not rise above 
50,000/).11 by 96 hours after the start 
of the infusion, a second dose of 
IVIG was infused at 1 g/kg body 
weight as continuous infusion over 
24 hours, and the platelet count was 
followed daily. When the platelet 
count reached> 50,000/).11, the pa
tient was discharged and the CBC 
was checked once weekly for four 
consecutive weeks. If the platelet 
count declined again below 20,000/ 
).11, the patient was re-treated at the 
physician's discretion, either with a 
repeat dose of IVIG, or with oral 
prednisolone starting at 2 mglkg/ 
day. 

The following symptoms 
and signs were recorded during 
IVIG infusion: body temperature, 
pulse rate, blood pressure, presence 
or absence of rash, headache, or 
other signs of anaphylactoid reac
tions. If any sign of an anaphylac
toid reaction occurred, the infusion 
was immediately stopped, and 
symptoms were treated at the phy
sician's discretion. If the symptoms 
resolved spontaneously, IVIG in
fusion was then resumed at a lower 
rate. 

Data were recorded in Ex
cel 5.0 spreadsheets. Survival curves 
were plotted using SPSS® 10.0.1. 

RESULTS 

Early response to IVIG treat
ment 

Between September 1998 
and February 2000, 22 children met 
the inclusion criteria for diagnosis 
of acute ITP and had platelet counts 
below 20,000/).11. Five patients were 
excluded from the study because of 
treatment with corticosteroids before 

referral. Seventeen children, 8 males 
and 9 females, with a median age 
of 2 years and 6 months, were 
treated with IVIG and followed 
prospectively. The median platelet 
count prior to treatment was 6,000/ 
J.tl. After 24-hour IVIG infusions, 
platelet counts rose above 20,000//i1 
by the end of infusions in the 
majority of cases (12 of 17, Fig. 
lA). The median time for platelet 
counts to rise above 50,000/).11 was 
2 days after starting IVIG. In most 
cases (13 of 17, 76%), platelet 
counts rose above this level within 
4 days after initiation of IVIG 
infusion (Fig. 1A). Re-treatments 
with additional IVIG at 1 g/kg were 
given in 4 cases whose platelet 
counts did not rise above 50,000/).11 
within 4 days (Fig. 2). All but one 
case had prompt resolution of 
thrombocytopenia within 1, 2, and 
5 days after initiation of the second 
dose. We found that all of the 
patients who responded to IVIG 1 
g/kg, but none of the 4 patients who 
eventually needed IVIG 2 g/kg, had 
platelet counts above 30,000/).11 at 
48 hours after initiation of IVIG 
infusion. 

Duration of efficacy 

Duration of efficacy of low 
dose IVIG treatment was evaluated 
in 15 of 17 cases who had been 
followed up for at least 4 weeks. 
The median peak platelet count 
after IVIG at 1 g/kg was 144,000//i1 
in the second week. Nine cases had 
complete resolution of thrombocy
topenia (platelet counts above 
150,000/).11) by the second week af
ter treatment (Fig. lA). In one third 
(5 of 15) of the patients, platelet 
count continued to rise. However, 
in most cases (Fig. 2), platelet 
counts declined again in the 2nd 
week (6 cases), or in the 3rd week 
(4 cases), after initial treatment. In 
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Fig. 1 Proportion of patients with platelet recovery to various level. 
A. in the first two weeks, B. up to 6 months after diagnosis. 
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Fig. 2 Flowchart of childhood ITP treatment with IVIG. Number of patients in each category is shown. 

6 cases (40%, Fig. 2), the platelet 
counts fell below 20,OOO/IlI, neces
sitating re-treatments with either 
IVIG (2 cases) or oral prednisolone 
(4 cases). Three patients needed re
treatment in the second week, while 
the other three were re-treated at 
day 17,21, and 39 after the initial 
treatment. In all but one cases 
treated with oral prednisolone, 
satisfactory responses were ob
tained, although the patients needed 
a maintenance dose of prednisolone 
for 2-4 months. The two patients 
who were re-treated with IVIG, had 
prompt but temporary responses. 
They were switched to oral pred
nisolone treatment at the subsequent 
recurrences. 

Long-term follow-up 

Thirteen patients were fol· 
lowed for at least 6 months to study 
the natural history of the disease. 
The median time to resolution 
(platelet count above ISO,OOO/IlI) 
was 7.S days after the initial treat· 
ment (Fig. lA). Thrombocytopenia 
completely resolved within 6 
months in all but one patients (Figs. 
1Band 2). This patient did not res
pond well to IVIG or oral cortico
steroid treatment. 

Safety of IVIG infusion 

During the 24-hour IVIG 
infusion, each patient was moni· 

tored for vital sign changes and 
observed for known adverse reac
tions. Only one case had a transient 
erythematous macular rash, which 
resolved after a temporary discon
tinuation of IVIG infusion. IVIG 
treatment was resumed at a slower 
rate without antihistamines or other 
medications, and the rash did not 
recur. No patient developed fever, 
abnormal vital signs, or headache. 

DISCUSSION 

Childhood ITP is a self
limited disease. Treatment is indi
cated only when platelet count is 
very low « 20,OOO/lll) and/or the 
patient has clinical evidence of 
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bleeding such as purpura, J to mini
mize the risk of intracranial hemor
rhage- a complication that occurs in 
approximately 1 % of children with 
ITP.7,S Although oral prednisolone 
is the drug of choice to raise the 
platelet count in ITP patients who 
need treatment, it results in several 
adverse effectsS including excessive 
weight gain (up to 6% of original 
body weight), epigastric discom
fort, behavioral change, transient 
glycosuria, hypertension, and tran
sient suppression of the immune 
system. IVIG has been used for 
treatment of childhood ITP since 
1981.3 The use of IVIG in acute 
ITP is to temporary raise platelet 
count while allowing the abnormal 
immune response to platelets sub
side spontaneously. IVIG has been 
shown to be superior to oral pred
nisolone in several trials.4

' 
6 When 

platelet count is above 50,000/J..ll, 
the risk of bleeding is low and the 
patient can be safely watched at 
home. I 

I.V. GlobuIin® is an IVIG 
preparation that derived from plas
ma donations from Thai volunteers, 
followed by a standard fractiona
tion procedure by the Korean Green 
Cross. Safety and efficacy of other 
IVIG products of the Korean Green 
Cross has been established. Because 
the source of plasma is from local 
volunteer donation, the cost of this 
IVIG preparation is considerably 
less than many other preparations 
available internationally. 

In most pediatric studies, 
IVIG was given at 2 g/kg body 
weight over 48 hourss,6 or 5 days.3,4 
Because of high cost of IVIG, we 
studied whether IVIG at 1 glkg 
body weight could be used. Our 
results showed that the lower dose 
IVIG could raise platelet counts to 
a safe range in most cases (Fig. 2). 
In this study, the median time to 

recover platelet counts above 
50,000/J..lI is 2 days, which is com
parable to other studies using 2 
g/kg IVIGs or a lower dose (0.8 
g/kg) IVIG.6 By 96 hours, 76% of 
patients had platelet counts above 
50,000/J..lI, which was also com
parable to the low dose arm of the 
Blanchette study (83%, n = 35).6 
We found that only a quarter of our 
patients needed treatment with 2 
glkg IVIG to successfully raise the 
platelet count. Our result was 
similar to a study by Busse! and 
colleagues9 who reported that 3/12 
cases of their previously untreated 
patients failed to respond to 1 glkg 
IVIG. We found that in patients 
who needed high dose IVIG, plate
let counts did not reach 30,000/J..lI 
by 48 hours after the start of the 
infusion. Therefore, the decision to 
give the second dose could be made 
as early as 48 hours after starting 
the first dose using this platelet 
count criteria. 

In most trials, platelet 
counts remained high above the 
safe range for 3-4 weeks as the 
immunoglobulin level declined. In 
higher dose IVIG studies, the plate
let count also declined below the 
safe level « 20,000IJlI) within 28 
days after diagnosis.s.6 Re-treat

the effective level with the low 
dose IVIG, resulting in shorter 
duration of safe platelet counts. 

In our cohort, there was 
only one patient whose thrombocy
topenia did not resolve by 6 months 
after initial diagnosis, thus meeting 
the diagnostic criteria for chronic 
ITP.l This proportion seems lower 
than the 10-30% reported from 
larger cohorts in Western coun

Stries.3. 

Adverse effects of IVIG 
are common (15-75%), particularly 
with high-dose infusion in 48 hrs,s 
but are generally mild. These in
clude headache, backache, nausea, 
and fever. Aseptic meningitis may 
occur.IO Alloimmune hemolysis is 
reported rarely. 11 There were very 
few adverse effects in our study; 
only one case of transient rash that 
seemed to be associated with the 
rapid infusion rate. There was no 
febrile reaction, and no complaints 
of other symptoms. This may be 
explained by the relatively young 
age of children in our study. Serial 
CBCs, which included hemoglobin 
level, did not show a significant 
anemia after IVIG infusion in any 
c~s~. Other trials with 1 g /kg MG 

ment was necessary in 12-22% of stmtlarll reported few adverse 
cases. In our study, 40% of patients 
required re-treatments, a rate com
parable to the lower dose arm 
(32%) of the Blanchette study,S and 
the 5112 (42%) patients in the Bus
sel study.9 In 3 of our cases, re
treatment was needed in the second 
week, earlier than expected in high
dose IVIG regimen. This phenom
enon might be due to lower doses 
of IVIG raising serum immuno
globulin just above the effective 
level to block platelet destruction, 
re~ulting in a temporary rise of the 
platelet count. Subsequently, serum 
immunoglobulin soon fall below 

effects. 

IVIG preparations are ex
pensive. At the time of preparation 
of this report, the relative cost ratio 
of most IVIG preparations in Thai
land (total 2 glkg) to oral pred
nisolone therapy (2 mglkglday for 
28 days) was calculated to be 240 
to 1. The use of local plasma donor
derived IVIG preparations (I.V. 
Globulin®) infused at 1 g/kg would 
bring this ratio down to 60 to 1. 
The cost of therapy must be bal
anced against reduction in anxiety 
among parents and physicians, and 

http:occur.IO
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the shortened hospital stay. The 
clinical practice guideline developed 
by the American Society of Hema
tology now recommends a low dose 
IVIG over the standard 2 glkg for 
the treatment of acute ITP.I How
ever, for most patients in Southeast 
Asian countries, where cost of treat
ment is an important factor, IVIG 
may not be the most cost-effective 
way to manage ITP, even at a lower 
dose. Because of low cost and ac
ceptable efficacy, oral corticosteroid 
therapy has been recommended by 
the Thai Society of Hematologyl2 

as the treatment of choice for 
childhood ITP that needed treat
ment. A bone marrow aspiration is 
also required to establish the diag
nosis of ITP before steroid treat
ment. Pre-treatment bone marrow 
aspiration is optional, however, for 
children selected to be treated with 
IVIG, but should also be done for 
IVIG non-responders for whom cor
ticosteroid treatment is planned. 

IVIG is also useful for treat
ment of chronic ITP to delay or 

'd I 13-16 B favOl sp enectomy. ecause 0 

good but transient responses, multi
ple dosing is required as 'main
tenance dose'. This can be achieved 
with 0.5 to 1 glkg IVIG every 2-3 
weeks. 16 In addition, IVIG is par
ticularly useful for predicting res
ponse to splenectomy.17 Children 
with chronic ITP who respond well 
to IVIG treatment will usually have 
complete resolution of thrombocy
topenia after splenectomy.17 

In conclusion, our results 
suggested that when IVIG is con
sidered for initial treatment for 
childhood acute ITP, an initial dose 
of 1 glkg IVIG may be used. If' 
inadequate response is observed 
(platelet count not reaching 30,000/ 
/-ll) by 48 hours, another dose of 1 
glkg may be repeated. Platelet 
count should be followed at least 

weekly for 4 weeks as re-treatment 
may be necessary in some cases. 
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