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We hypothesized that immune dysregula-
tion, as represented by abnormal immuno-
globulin (Ig) levels, may increase immune
thrombocytopenia (ITP) severity. A cross-
sectional analysis was performed encom-
passing patients with ITP seen at the New
York Presbyterian Platelet Disorder Cen-
ter in the past 10 years. The subjects’ Ig
levels were measured, and subjects were
analyzed for differences in treatment re-
sponse. Subjects with an IgA level greater

than median had a significantly increased
chance of failing to respond to standard
treatment (steroids, intravenous lg, and
intravenous anti-D) than did subjects with
an IgA level lower than median (37 of 271,
14%; vs 22 of 281, 8%; P =.03) and an
increased risk for bleeding (36 of 378,
10%; vs 19 of 386, 5%; P = .02). Subjects
with an IgM less than 56 (lower limit of
normal) failed to respond to standard
treatment more often than patients with a

normal IgM (12 of 67, 18%; vs 44 of 467,
9%; P = .05) with a trend toward wors-
ened response to splenectomy (3 of 18,
17%; vs 36 of 86, 42%; P = .06). These
observations suggest that immune dys-
regulation, as represented by elevations
in IgA or decreased levels of IgM, are
associated with ITP that is more resistant
to treatment. (Blood. 2012;119(21):
5016-5020)

Introduction

Immune thrombocytopenia (ITP) is a disorder of antibody-
mediated destruction and inhibition of production of platelets.! In
general, this is an idiopathic disease, and it is unclear what immune
factors relate to disease predisposition, severity, and especially
response to treatment.> We hypothesize that immune dysregulation,
as represented by elevated or decreased serum immunoglobulin
(Ig) levels, may increase disease severity as represented by failure
to respond to treatment. These alterations in Ig levels may represent
an inflammatory or activated immune state that makes the disease
more difficult to control with specific treatments.

Certain patient populations with known immunologic disorders
have an increased incidence of ITP, supporting the concept that
immune dysregulation may contribute to the development of ITP.
Patients with common variable immunodeficiency (CVID) with
low IgG, IgA, and/or IgM levels have a 22% incidence of
autoimmune diseases, such as ITP? supporting the association of
abnormal Ig levels with ITP. In addition, current guidelines
recommend the evaluation of baseline Ig levels in patients with ITP
given the possible association with CVID.* IgA deficiency is also
related to ITP in perhaps 1% to 2% of cases of ITP, but this may be
primarily in those cases with concomitant IgG subclass deficiency.>°

The role of circulating IgA in systemic immunity and its
relationship to mucosal inflammation is uncertain. Elevations in
IgA may represent aberrations in mucosal immunity, leading to
systemic autoimmune effects. The clear relation between Helicobac-
ter pylori infection and immune thrombocytopenia’ suggests a
possible association between mucosal inflammation and immune-
mediated destruction of platelets.

This study explored the database of the Platelet Disorders
Center at Weill Medical College of Cornell University and looked
at patients who had Ig levels measured at presentation to the Center.

These levels were then related to clinical outcomes, including
response to treatment as reported at the initial visit.

Methods

A cross-sectional analysis of the Platelet Disorder Center patient list was
performed, encompassing patients with ITP seen at the New York Presbyte-
rian Platelet Disorder Center in the past 10 years. The data include
demographics at presentation to the center, history of use of and response to
treatments, and certain selected laboratory values, including levels of Ig and
platelet count at first presentation to the Center. Institutional review board
approval was obtained from the Weill Cornell Medical Center for the study,
and informed consent was obtained from patients to allow their information
to be used in this study in accordance with the Declaration of Helsinki.

The subject’s IgA, IgM, and IgG levels and platelet count were
measured, and subjects were analyzed for differences in history of response
to standard treatment and history of bleeding. Standard treatment was
defined as treatment with steroids, intravenous Ig (IVIG), and intravenous
anti-D. Response to treatment was defined as an improvement in platelet
count of at least 50. Subjects who had not responded to any of those
agents or a combination of these agents were defined as failing standard
treatment.

Subjects were categorized as below the lower limit of normal, within
normal limits, or above the upper limit of normal or as above or the below
the median for IgA, IgM, and IgG level, and the frequency of failure to
respond to treatment, the frequency of major bleeding events, and platelet
count were analyzed. Comparisons of frequencies among groups were
made using the Kruskal-Wallis test for ordinal variables, the Fisher exact
test for categorical variables. The Wilcoxon rank-sum test was used for
quantitative variables. For all analyses, a P value less than .05 was
considered statistically significant. The analysis was performed using SAS
Version 9.2 and STATA Version 10.1 statistical software.
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Table 1. Baseline demographics and treatment received

Value
Baseline demographics
Age,y
Median 30
Range 1-94
Sex, %
Male 38
Female 62
Prior treatments received, no. (%)
Steroid 406 (52)
IVIG 399 (52)
Intravenous anti-D 277 (36)
Steroids and IVIG 292 (38)
Steroids and intravenous anti-D 201 (26)
Steroids, IVIG, and intravenous anti-D 161 (21)
Ig levels, mg/dL
IgA median 166
IgA range 6.6-1535
IgM median 114
IgM range 7-1550
1gG median 1120
19G range 128-6710
Subjects with abnormal Ig
Elevated IgA, no. (%) 107 (14)
Low IgA, no. (%) 114 (15)
Elevated IgM, no. (%) 29 (4)
Low IgM, no. (%) 85 (11)
Elevated IgG, no. (%) 245 (32)
Low IgG, no. (%) 66 (9)

Results

Baseline demographics

In total, data were available for 946 subjects with ITP of which
775 had baseline IgA, IgM, and IgG levels. The population was
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predominantly female (62%; data were missing in 1 case) with a median
age of 30.0 years (range, 1-94 years; data were missing in 5 cases).

The IgA median was 166 mg/dL (range, 6.67-1535 mg/dL). A
total of 107 subjects (13.8%) had an elevated IgA and 114 subjects
(14.7%) had a low IgA (normal range, 70-312 mg/dL). Median
ages increased from 13 years (range, 1-82 years) to 29 years (range,
1-94 years) and to 50 years (range, 4-86 years) as IgA levels
increased (below the normal range, within the normal range, and
above the normal range, respectively; P < .0001).

The IgM median was 114 mg/dL (range, 7-1550 mg/dL). A total
of 29 subjects (3.7%) had an elevated IgM and 85 subjects (11.0%)
had a low IgM (normal range, 56-352 mg/dL).

The IgG median was 1120 mg/dL (range, 128-6710 mg/dL). A
total of 245 subjects (31.6%) had an elevated IgG and 66 subjects
(8.5%) had a low IgG (normal range, 639-1349 mg/dL).

Subjects were treated with steroids, IVIG, or intravenous
anti—D or had received combinations of these treatments (Table 1).
A total of 223 (29%) patients did not receive any of the 3 drugs, so
for the analyses related to response to standard treatment our
sample size was reduced to 552 patients. The information on major
bleeds was missing in 11 (1%) patients.

Higher IgA levels associate with treatment failure and with
increased major bleeding but not platelet count

Subjects with an IgA level greater than the median had a
significantly increased chance of failing to respond to standard
treatment (steroids, IVIG, and intravenous anti-D) than patients
with an IgA level equal to or lower than median (37 of 271, 14%; vs
22 of 281, 8%; P = .03) and a nonsignificant tendency toward
failure to respond to individual treatments (steroids: 49 of 210,
23%; vs 39 of 196, 20%; P = .47; IVIG: 42 of 192, 22%; vs 35 of
207, 17%; P = .25; intravenous anti-D: 36 of 131, 27%; vs 30 of
146, 21%; P = .20; Figure 1A).

When IgA and response were analyzed by quartiles, the third
quartile had the highest proportion of subjects not responding to
standard treatment (first quartile: 9 of 137, 7%; second quartile:
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Figure 1. Elevated IgA is associated with treatment failure and bleeding. (A) Subjects with an IgA greater than median had a significantly increased chance of failing to
respond to standard treatment relative to subjects with an IgA less than median. (B) Subjects with an IgA in the third quartile were most likely to fail to respond to standard
therapy. (C) Subjects with an IgA greater than median had no difference in response to splenectomy than subjects with an IgA less than median. (D) Subjects with an IgA greater
than median had a higher proportion of major bleeding than subjects with an IgA less than median.
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Figure 2. Low IgM is associated with treatment failure and low platelet count. (A) Subjects with a low IgM were more likely to fail to respond to standard treatment.
(B) Subjects with a low IgM had a trend toward decreased response to splenectomy. (C) There was no difference in frequency of major bleed based on IgM level. (D) Subjects

with low IgM had a lower median platelet count than subjects with a normal IgM.

10 of 139, 7%; third quartile: 23 of 133, 17%; fourth quartile: 17 of
143, 12%; P = .01; Figure 1B).

Among those subjects with splenectomy, for whom splenec-
tomy response data were available (39 of 104, 38% subjects
responded to splenectomy), there was no difference in response
between subjects with an IgA level greater than median relative to
subjects with an IgA less than median (28 of 73, 38%; vs 11 of 31,
35%; P = .83; Figure 1C).

Subjects with an IgA greater than median also had an increased
risk of having a major bleed (36 of 378, 10%; vs 19 of 386, 5%;
P = .02; Figure 1D). The median platelet count was not statisti-
cally different in subjects with an IgA above median relative to
subjects with an IgA below the median (61 K/pL vs 64 K/uL;
P = .16). There was also no difference in platelet count for subjects
with an IgA below the normal range, within the normal range, or
above the normal range (60 K/wL vs 63 K/uL vs 61 K/pL;
P =.99).

Given the concern that higher IgA levels may associate with
older age and confound the results, we measured the failure to
respond by IgA in subjects 65 years of age or older and subjects
younger than 65 years. Subjects older than 65 years had a
nonsignificant increase in risk of failure to respond to standard
treatment if IgA was greater than median relative to subjects with
an IgA less than or equal to the median (13 of 49, 27%; vs 7 of 42,
17%; P = .31). This trend was similar in subjects younger than
65 years (22 of 222, 10%; vs 15 of 239, 6%; P = .09).

Low IgM levels associate with treatment failure and platelet
count but not major bleeding

Subjects with an IgM less than 56 (lower limit of normal) were
more likely to fail to respond to standard treatment than patients
with a normal IgM (12 of 67, 18%; vs 44 of 467, 9%; P = .05;
Figure 2A) but no significant difference in failure to respond to any
particular single treatment (steroids: 12 of 49, 24%; vs 71 of 346,

20%; P = .57; IVIG: 13 of 53, 25%:; vs 60 of 330, 18%; P = .26;
intravenous anti-D: 7 of 34, 21%; vs 55 of 232, 24%; P = .83).

Among those subjects with splenectomy, for whom splenec-
tomy response data were available (37 of 99, 38% subjects
responded to splenectomy), subjects with a low IgM had no
difference in response to splenectomy relative to subjects with
normal IgM, although there appeared to be a trend toward
decreased response in subjects with low IgM (3 of 18, 17%; vs
34 of 81, 42%; P = .06; Figure 2B).

There was no difference in rates of major bleed in subjects with
low IgM relative to subjects with normal IgM (6 of 83, 7%; vs 47 of
652, 7%; P = .999; Figure 2C), despite a significant increase in
median platelet count between subjects with low and normal IgM
levels (39 K/pL vs 64 K/pL; P = .01; Figure 2D).

To account for the possible confounder of decreased IgM in
subjects who had previously undergone splenectomy, treatment
failure at low IgM was measured in the subset of patients who had
not received a splenectomy. Subjects who still had their spleen had
a nonsignificant trend toward more likely to fail to respond to
treatment if [gM was low than patients with a normal IgM (7 of 43,
16%; vs 25 of 349, 7%; P = .07). For subjects that had undergone
splenectomy, there was a similar nonsignificant trend toward more
failure for subjects with a low IgM relative to subjects with a
normal IgM (5 of 24, 21%; vs 19 of 117, 16%; P = .56).

IgG levels associate with platelet count but not with major
bleeding or treatment failure

A significant difference in median platelet count was seen in
subjects with IgG levels outside the normal range (IgG low:
49 K/pL; IgG normal: 69 K/pL; IgG high: 54 K/pL; P = .01).
However, a significant difference in major bleeding was not seen
between subjects with low and normal IgG levels (4 of 66, 6%; vs
30 of 458, 7%; P = .999) or between subject with high and normal
1gG levels (21 of 240, 9%; vs 30 of 457, 7%; P = .29)
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Subjects with an IgG below the normal range did not have a
significantly increased rate of treatment failure relative to subjects
with normal IgG (8 of 46, 17%; vs 31 of 314, 10%; P = .13).
Subjects with an IgG above the normal range also did not have a
significantly increased rate of treatment failure relative to subjects
with an IgG within the normal range (20 of 192, 10%; vs 31 of 314,
10%; P = .999).

High IgA levels and low IgM levels associate together

For subjects with high IgA, there is a greater proportion of subjects
with low IgM relative to subjects with elevated IgM (10 of 107,
9% vs 5 of 107, 5%; P = .0001).

Treatment failure and abnormalities in Ig but not platelet count
or bleeding are more frequent in subjects 65 years of age or
older

Subjects 65 year of age and older were more likely to fail to
respond to standard treatment than patients younger than 65 years
(20 of 91, 22%; vs 39 of 458, 9%; P = .004). Subjects older than
65 years were also more likely to have a failure to respond
intravenous anti-D (15 of 35, 43%; vs 51 of 240, 21%; P = .005)
and steroids (23 of 72, 32%; vs 65 of 332, 20%; P = .02), but not
IVIG (15 of 65, 23%; vs 62 of 333, 19%; P = .41).

A higher proportion of subjects 65 years of age and older had
IgA levels above the normal range relative to subjects less than
65 (24 of 120, 20%; vs 82 of 650, 12%; P = .0001). Subjects
65 years of age and older were also found to have a higher median
IgA (183 mg/dL vs 161 mg/dL; P = .001).

Although there was no significant difference between median
IgM in patients 65 years of age or older versus younger patients
(96 mg/dL vs 115 mg/dL; P = .09), subjects older than 65 years
were more likely to have elevated IgM (11 of 120, 9%; vs 18 of
650, 3%; P = .001) and low IgM relative to subjects younger than
65 years (21 of 120, 18%; vs 64 of 650, 10%; P = .001).

Interestingly, in subjects 65 years of age or older compared with
subjects younger than 65 years, there was no significant difference
in median platelet count (54 vs 64; P = .20) or history of major
bleeding (6 of 118, 5%; vs 48 of 641, 7%; P = .44).

Patients with IBD but not H pylori had higher IgA levels than the
general population

Four subjects had known inflammatory bowel disease (IBD). For
those patients, all had IgA levels higher than the median of the
general population. For IBD patients, the median IgA level was
241.5 (range, 193-395). Three patients with IBD responded to
standard treatment. The other one was not treated.

However, of the 30 patients treated for H pylori, the median IgA
level was 150 (range, 8-498). Two (7%) of the patients infected
with H pylori failed to respond to standard treatment, 24 (80%)
responded to standard treatment, and 4 (13%) patients were not
treated.

Discussion

In this cross-sectional analysis of a single center ITP database,
2 populations of patients were identified that appear to have ITP
that is more treatment resistant. The first population of patients had
a low level elevation in IgA and were more resistant to standard
medical treatment but with no difference in response to splenec-
tomy. The second population had a low IgM and was more likely to
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fail standard treatment and had a trend to worse response to
splenectomy.

Although serum IgA has previously been demonstrated to be
elevated in patients with ITP,® the role of IgA in patients with ITP
has never been addressed beyond the finding that approximately
1% of patients with ITP have IgA deficiency and another 1% have
CVID. In this study, more than 10% of patients with ITP were
found to have an elevated serum IgA. Although there was not a
dramatic association of increased IgA with clinical findings, several
potentially important trends emerged linking increased IgA levels
to more resistant ITP. Subjects with IgA above median are less
likely to respond to standard treatment and are more likely to have a
major bleed than patients with an IgA below median. However,
platelet counts were not found to be significantly different in
subjects with low, normal, or high IgA or when analyzed in patients
with an IgA level above or below the median, suggesting an
alternative mechanism for bleeding beyond platelet count.

As previously described,® an association was found between age
and IgA levels. A nonsignificant trend toward more resistant
disease in patients with an IgA greater than median was seen in the
subset of elderly patients, the trend was also seen in the subset of
patients younger than 65 years, although the numbers were not
great enough to reach significance in either subset. One possible
connection may be that elevations in serum IgA are linked to
abnormalities in the gastrointestinal-associated mucosal immune
system (possibly with concomitant inflammation) that are not
clinically apparent. Perhaps increased intestinal immune dysfunc-
tion in the elderly population puts them at increased risk for
resistant ITP. This role of the gastrointestinal-associated mucosal
immune system in ITP may be supported by the observation that
increases in serum IgA were observed in all subjects known to have
the autoimmune disease IBD, although not in subjects with
H pylori infections; however, the absolute number of patients with
these comorbid diagnoses was low, making it difficult to draw a
clear conclusion.

Surprisingly, although there appears to be an association
between modest elevations in IgA and resistant disease, those
patients with the highest levels of IgA did not have a significantly
increased risk of failing to respond to standard treatment relative to
the general population. Indeed, it was patients who had an IgA level
in the third quartile that had the highest proportion of nonre-
sponders. We think that minor elevations in IgA represent an
inflammatory state that may be more difficult to address with
standard treatments for ITP. Further investigation into the role of
IgA in the pathology of refractory ITP appears warranted and needs
to be linked to genetic analysis.

The population of subjects with low IgM also appeared to have
ITP more resistant to standard treatment and possibly to splenec-
tomy. The low IgM may represent a low-level, subclinical immune
dysregulation similar in phenotype to CVID. Neither IgG sub-
classes nor specific antibody titers were performed in these
patients. As with elevations in IgA, low levels of IgM were more
common in subjects older than 65 years. Interestingly, lower
platelet counts were observed in patients with low IgM but no
significant increase in bleeding, further supporting alternative
causes for bleeding beyond absolute platelet count.

Unfortunately, the failure to identify a similar association in
response to ITP therapy with IgG levels may be the result of IVIG
treatment confounding IgG levels. It was not possible to eliminate
these patients with certainty because many patients in the series
were one-time referrals in whom the past history was imprecise. Of
note, an association was noted between IgG levels and platelet
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count. Patients with either low or high IgG levels were noted to
have significantly lower platelet counts than patients with normal
IgG levels. This difference in platelet count did not correspond to
an increased risk of bleeding.

Taken together, these findings suggest that immune dysregula-
tion, as represented by minor elevations in IgA or decreased levels
of IgM, are associated with ITP that is more resistant to treatment.
These abnormalities were more commonly seen in subjects older
than 65 years and may be associated with the different pathology of
ITP in elderly patients relative to younger patients. Given the
increased risk of major bleeding in subjects with IgA greater
than the median but lack of difference in platelet count, an
alternative mechanism for bleeding in this population may exist.
Given the limitations of a cross-sectional analysis, further
investigation into possible mechanisms by which these immune
abnormalities influence the disease course, response to treat-
ment and bleeding could contribute to a deeper understanding of
the pathophysiology of ITP and lead to the development of more
rational immune therapy for ITP.
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