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BSTRACT

 

Background

 

High-dose intravenous immune glob-
ulin produces a temporary rise in the platelet count
in patients with idiopathic thrombocytopenic purpu-
ra. Splenectomy may also be effective, but it is not
possible to predict which patients will have a good
response. We hypothesized that the response to in-
travenous immune globulin predicts the response to
splenectomy.

 

Methods

 

We studied retrospectively 30 patients
with idiopathic thrombocytopenic purpura who had
first been treated with immune globulin and then
undergone splenectomy. The responses to the two
treatments were classified on the basis of the plate-
let count as poor (

 

�

 

50,000 per cubic millimeter),
good (50,000 to 150,000 per cubic millimeter), or ex-
cellent (

 

�

 

150,000 per cubic millimeter).

 

Results

 

All nine patients who had poor responses
to intravenous immune globulin also had poor re-
sponses to splenectomy at one year. Of the 21 pa-
tients with good or excellent responses to intra-
venous immune globulin, 19 had good or excellent
responses to splenectomy.

 

Conclusions

 

Patients with idiopathic thrombocy-
topenic purpura who have good or excellent re-
sponses to intravenous immune globulin are likely to
have good or excellent responses to splenectomy,
whereas patients who have poor responses to intra-
venous immune globulin are unlikely to have good
or excellent responses to splenectomy. (N Engl J
Med 1997;336:1494-8.)
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DIOPATHIC thrombocytopenic purpura is a
disorder in which antiplatelet autoantibodies
cause the destruction of platelets, resulting
in thrombocytopenia. In children, idiopathic

thrombocytopenic purpura tends to be acute and
short-lived, with only supportive management re-
quired. In most adults, however, the disorder is
chronic and often requires medical therapy or sple-
nectomy.

 

1-7

 

 Splenectomy results in clinical improve-
ment in about two thirds of patients with chronic
idiopathic thrombocytopenic purpura, but it is not
possible to predict reliably which patients will bene-
fit from the procedure.

 

3

 

 A number of variables have
been evaluated as possible predictive factors, includ-
ing the response to corticosteroids,

 

8,9

 

 age, sex, and the
pattern of clearance of radiolabeled platelets by the
liver and spleen, but none have accurately predicted
the result of splenectomy.

 

10-13

 

Treatment with high-dose intravenous immune

I

 

globulin causes a transient rise in the platelet count
in many patients with idiopathic thrombocytopenic
purpura.

 

2,3,14

 

 This effect may be due, at least in part,
to blockade of the Fc receptors of macrophages, par-
ticularly in the spleen.

 

14-18

 

 The blockade of Fc re-
ceptors by intravenous immune globulin prevents
phagocytosis of antibody-coated platelets by splenic
macrophages. In view of this mechanism, we hy-
pothesized that patients who have good responses to
immune globulin might also have good responses to
splenectomy. In this report, we describe a series of
30 patients with idiopathic thrombocytopenic pur-
pura who were treated with high-dose intravenous
immune globulin and subsequently underwent sple-
nectomy. We found that the response to intravenous
immune globulin was a sensitive and specific predic-
tor of the response to splenectomy.

 

METHODS

 

Patients

 

All the patients in this study had chronic idiopathic throm-
bocytopenic purpura, which was defined as thrombocytopenia
(platelet count, 

 

�

 

150,000 per cubic millimeter) that had persist-
ed for a minimum of three months without other clinical or lab-
oratory findings that could explain it. All the patients were treated
with 2 g of intravenous immune globulin per kilogram of body
weight (Miles Canada, Etobicoke, Ont.), administered in a dose
of 1 g per kilogram over a period of six to eight hours, with the
same dose repeated the next day. All the patients subsequently
underwent either left subcostal open splenectomy or left lateral
laparoscopic splenectomy.

Patients were excluded from the study if they had a positive sero-
logic test for the human immunodeficiency virus (HIV) or risk fac-
tors for HIV infection, in the absence of test results; if they had
systemic lupus erythematosus; or if they had not been treated with
intravenous immune globulin before undergoing splenectomy.

 

Study Design

 

The study was a retrospective analysis of consecutive patients
treated at McMaster University Medical Centre between 1984
and 1995 who met the eligibility criteria. Eligible patients were
identified by searching the computerized patient-information
data base at the center and by reviewing the records of one of us.

 

Response to Treatment

 

The responses to high-dose intravenous immune globulin and
splenectomy were defined in the same way. An excellent response
was defined as a platelet count that rose to a normal level
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150,000 per cubic millimeter) after treatment. A good re-
sponse was defined as a platelet count of 50,000 to 150,000 per
cubic millimeter. A poor response was defined as a platelet count
below 50,000 per cubic millimeter after treatment. We used a
platelet count of 50,000 per cubic millimeter as the threshold for
a good response because, in our experience, most patients with
platelet counts at or above this level do not have bleeding or re-
quire therapy. The response to intravenous immune globulin was
classified according to the response to the initial course. The plate-
let count was measured three to seven days after treatment. All
patients were followed for a minimum of 12 months after surgery.
Patients whose platelet counts fell below 50,000 per cubic milli-
meter and who required medical therapy for idiopathic thrombo-
cytopenic purpura at any time after surgery were considered to
have poor responses. Patients considered to have good or excel-
lent responses to splenectomy received no additional medical
therapy during follow-up.

 

Statistical Analysis

 

We calculated the specificity, sensitivity, and positive and neg-
ative predictive values of a response to intravenous immune glob-
ulin as a predictor of the response to splenectomy.

 

RESULTS

 

Patients

 

A search of the computer data base identified 82
consecutive patients who had received a diagnosis of
idiopathic thrombocytopenic purpura and had un-
dergone splenectomy at McMaster University Med-
ical Centre between 1984 and 1995. Thirty-four pa-
tients were excluded because they did not receive
intravenous immune globulin, 15 were excluded be-
cause another cause of thrombocytopenia was iden-
tified, and 3 had incomplete follow-up data.

Of the 30 eligible patients, 18 were female and 12
were male. The age range was 2 to 80 years at pres-
entation. Nine patients were under the age of 15
years, and three were less than 6 (5, 4, and 2 years
of age); the rest were adults.

Clinical manifestations of idiopathic thrombocy-
topenic purpura included purpura (in 80 percent of
the patients), petechiae (in 63 percent), epistaxis (in
43 percent), gingival bleeding (in 10 percent), men-
orrhagia (in 7 percent), and gastrointestinal bleed-
ing (in 6 percent). Twenty-seven of the patients had
had thrombocytopenia for more than three months
before undergoing splenectomy, and three (two
adults and one child) had had thrombocytopenia for
only three months when the surgery was performed.
These three patients had poor responses to splenec-
tomy, and chronic idiopathic thrombocytopenic pur-
pura was subsequently diagnosed in all three.

Bone marrow examinations were performed in 14
of the 30 patients, and in all 14, the results were con-
sistent with a diagnosis of idiopathic thrombocytope-
nic purpura. Antinuclear-antibody tests were per-
formed in 20 patients (15 adults and 5 children), and
all 20 had negative results. During follow-up, none
of the patients had clinical or laboratory evidence of
HIV infection or systemic lupus erythematosus.

Before undergoing splenectomy, all but two pa-

tients had received corticosteroid treatment, with
variable responses. In addition, six patients had re-
ceived intravenous anti-RhD immune globulin, two
had been given danazol, two had undergone splenic
irradiation, and one had received cyclophosphamide.

Twenty-seven patients underwent open splenecto-
my, and three underwent laparoscopic splenectomy.
The pathological findings in spleen specimens from
all 30 patients were consistent with the diagnosis of
idiopathic thrombocytopenic purpura.

 

Response to Treatment

 

Nine patients had poor responses to high-dose
intravenous immune globulin, 12 had good respons-
es, and 9 had excellent responses. All patients had re-
lapses within one month after receiving the first
course of intravenous immune globulin. The respons-
es to additional courses of intravenous immune glob-
ulin were less pronounced and lasted for shorter pe-
riods than the initial responses.

Table 1 shows the characteristics of the patients
according to their responses to splenectomy. The re-
sponses were poor in 11 patients, good in 2, and ex-
cellent in 17. Of the 11 patients whose responses
were classified as poor, 3 had no measurable re-
sponse, 5 had relapses within 6 months after un-
dergoing splenectomy, and 3 had relapses 6 to 14
months after surgery. All 11 patients received subse-
quent medical treatment. An accessory spleen was
suspected in three of these patients; in two an acces-
sory spleen was removed, but in the third no acces-
sory spleen was found at laparotomy. Removal of
the spleen was not beneficial in any of the patients.
Subsequent investigations revealed bone marrow hy-
poplasia (diagnosed 16 months after splenectomy)

 

*Responses are defined in the Methods section. Plus–minus values are
means 

 

�

 

SD.

†For the three patients in whom the diagnosis of chronic idiopathic
thrombocytopenic purpura was confirmed after surgery, the time to sur-
gery was calculated from the time of the diagnosis of thrombocytopenia. 
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Ratio of men to women 5:6 7:12
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5.0

Response to corticosteroids 
(platelet count within 1 mo)

88,900
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Response to intravenous IgG 
(platelet count within 7 days)
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Time from diagnosis to 
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in one of these three patients and an abnormal bone
marrow karyotype — XYdel(13)(q32) in 4 of 20
cells — of unknown relevance in another patient. No
evidence of systemic lupus erythematosus or another
condition that could explain the persistent throm-
bocytopenia was found in the patients with poor re-
sponses to splenectomy.

None of the 19 patients with good or excellent re-
sponses required further treatment. Follow-up of
these 19 patients ranged from 12 months (in 13 pa-
tients) to 8 years.

 

Relation between Responses to Intravenous Immune 
Globulin and Splenectomy

 

There was a close relation between the response
to high-dose intravenous immune globulin and the
outcome of splenectomy (Fig. 1). Figure 2 shows
the clinical courses in two representative patients:
one with excellent responses to both intravenous im-
mune globulin and splenectomy, and one with poor
responses to both treatments. All nine patients who
had poor responses to high-dose intravenous im-
mune globulin also had poor responses to splenec-
tomy. In contrast, of the 21 patients who had good
or excellent responses to intravenous immune glob-
ulin, 19 had good or excellent responses to sple-

nectomy. Two patients had poor responses to sple-
nectomy despite a good or excellent response to
intravenous immune globulin.

The sensitivity of the response to intravenous im-
mune globulin as a predictor of the response to
splenectomy was 100 percent, and the specificity
was 81.8 percent, with a positive predictive value of
90.5 percent and a negative predictive value of 100
percent.

 

DISCUSSION

 

Idiopathic thrombocytopenic purpura affects both
children and adults. The childhood form of the dis-
order is acute and self-limited in 80 percent of cases,
whereas at least 80 percent of cases in adults are
chronic. Splenectomy produces a long-term remis-
sion or cure in approximately two thirds of pa-
tients,

 

1-3,5-7

 

 but surgery is seldom performed in young
children because of the risk of septicemia and can-
not be performed in some elderly patients with oth-
er medical problems. Vaccination against encapsulat-
ed organisms

 

19

 

 and laparoscopic splenectomy

 

20

 

 have
dramatically reduced the morbidity associated with
the procedure. Consequently, splenectomy is now
feasible for a relatively large proportion of children
and adults with idiopathic thrombocytopenic pur-

 

Figure 1.

 

 Response to Intravenous Immune Globulin in Relation to the Response to Splenectomy at One Year in 30
Patients with Idiopathic Thrombocytopenic Purpura.
A poor response was defined as a platelet count lower than 50,000 per cubic millimeter, a good response as a platelet
count of 50,000 to 150,000 per cubic millimeter, and an excellent response as a platelet count higher than 150,000 per
cubic millimeter. All the patients who had poor responses to intravenous immune globulin also had poor responses to
splenectomy, and all the patients who had good or excellent responses to intravenous immune globulin had good or
excellent responses to splenectomy.
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pura. Nonetheless, it is not without adverse effects,
even when performed at centers with extensive expe-
rience.

 

5,6 

 

A way of predicting the response to sple-
nectomy would therefore be helpful in making treat-
ment decisions.

High-dose intravenous immune globulin tempo-
rarily elevates the platelet count in many patients
with idiopathic thrombocytopenic purpura.

 

14-18

 

 One
mechanism underlying this effect is the blockade of

Fc receptors on phagocytic cells in the spleen.

 

14-17

 

Theoretically, high-dose intravenous immune glob-
ulin produces the equivalent of a temporary medical
splenectomy, which suggests that the response to
this treatment can predict the response to surgical
splenectomy.

In the 30 patients in our study, the responses to
intravenous immune globulin were similar to the re-
sponses to splenectomy. All nine patients who had

 

Figure 2.

 

 Platelet Counts in Two Patients with Idiopathic Thrombocytopenic Purpura Treated with In-
travenous Immune Globulin and Splenectomy.
Panel A shows the clinical course in a 54-year-old man who had excellent responses to intravenous
immune globulin on two occasions before undergoing splenectomy, which also produced an excellent
response. One year later, in the absence of treatment, his platelet count ranged from 300,000 to
400,000 per cubic millimeter. Panel B shows the clinical course in a 32-year-old woman who had a
good response to prednisone but poor responses to intravenous immune globulin and splenectomy.
After the splenectomy, prolonged treatment with prednisone kept the platelet count at a safe level.
Anti-RhD denotes anti-RhD immune globulin.
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poor responses to intravenous immune globulin also
had poor responses to splenectomy. These nine pa-
tients subsequently required intermittent or contin-
uous medical therapy to maintain their platelet
counts at a level above 50,000 per cubic millimeter.
Of the 21 patients who had good or excellent re-
sponses to intravenous immune globulin, 19 also had
good or excellent responses to splenectomy. Our ret-
rospective study is too small to allow conclusions
about differences in responses between adults and
children with idiopathic thrombocytopenic purpura.

We suggest that physicians consider early splenec-
tomy rather than a long-term course of corticoster-
oids for patients with good or excellent responses to
intravenous immune globulin. Perhaps the response
to high-dose intravenous immune globulin can also
be used to make decisions about treatment in young
and elderly patients, in whom splenectomy is fre-
quently deferred because of concern about the risk
associated with surgery or the immunologic conse-
quences.
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