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Abstract Type B insulin resistance syndrome is character-
ized by the formation of autoantibodies against insulin
receptors, which can cause severe hyperglycemia and insu-
lin resistance. Systemic lupus erythematosus is the most
common underlying diseases of the syndrome. This report
details our study of a case involving a Chinese female with
type B insulin resistance syndrome as well as systemic lupus
erythematosus who completely recovered after undergoing
immunosuppressive therapy, specifically pulse therapy uti-
lizing intravenous immunoglobulin. We also conducted
search in MEDLINE and Chinese BioMedicine database to
identify relevant literatures published in the past 46 years.
From our searches, six case reports in Chinese, 15 case
reports, and a 28-year perspective article in English met
our criteria; a total of 67 cases were included in our report.
The mean age of subjects at presentation for groups A, B,
and C were 42.95, 44.10, and 41.68 years, respectively,
yielding no significant difference between these groups.
African Americans were the most susceptible group to type
B insulin resistance syndrome, followed by Asians repre-
senting 20.90 % of all cases. Comparisons between the three
main racial groups surveyed indicated that the mean age of
subjects at presentation were very contiguous for African
Americans and Asians, and mean age of white people was
remarkably higher than either of the first two groups. The
syndrome appeared most common among Asian males, and
white males were relatively less likely to suffer from type B
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insulin resistance syndrome. Hypoglycemia was most com-
monly observed in white people than in other racial groups.
Hypoalbuminemia, elevated serum immunoglobulin G, and
elevated sedimentation rates were more common in African
Americans; Asian cases were more likely to show low
serum C3 or C4 and nephritis. Two cases received intrave-
nous immunoglobulin therapy, which has a remarkably rap-
id effect on insulin resistance.

Keywords Autoimmune disease - Intravenous
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Introduction

Type B insulin resistance syndrome is an autoimmune phenom-
enon caused by polyclonal immunoglobulin G antibodies that
exhibit antagonist activity directed against insulin receptors. A
series of autoimmune diseases can induce these autoantibodies
and cause type B insulin resistance syndrome [1]. Systemic
lupus erythematosus (SLE) is a representative type of systemic
autoimmune disease characterized by loss of immunologic self-
tolerance and by subsequent development of autoantibodies. A
subset of autoantibodies directed against cell surface receptors
can cause phenotypic manifestations of the receptor blockade.
The best-known examples of these autoantibodies are those to
the receptors for acetylcholine (myasthenia gravis) [2], for
gonadotropin (ovarian failure) [3], and for insulin (type B
insulin resistance). Formation of insulin receptor autoantibodies
can cause severe hyperglycemia and insulin resistance, which is
known as type B insulin resistance syndrome. Although type B
insulin resistance syndrome usually causes hyperglycemia re-
fractory to massive doses of insulin, occasionally, the receptor
autoantibodies can have an insulin-like effect, which can bring
about life-threatening hypoglycemia [1, 4, 5].
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In 2002, Arioglu et al. reported a 28-year perspective of
24 cases with type B insulin resistance syndrome and
reviewed 21 similar cases reported [1], which made great
progress in understanding type B insulin resistance syn-
drome. However, the study contained 45 cases that mostly
involved African Americans and white people; only one
Asian case was studied. Until now, including our case,
seven cases of type B insulin resistance syndrome have been
reported among Chinese people. Meanwhile, 15 similar
cases have been reported worldwide within the last decade.
Therefore, it is necessary to carry out a systematic review to
ascertain whether any differences exist between Asian cases
and African American cases, and whether immunosuppres-
sive therapy is the first choice for all patients. We also
wonder if there are any characteristics that could aid in
predicting hypoglycemia because of the potentially life-
threatening nature of hypoglycemia. We begin with a report
on one Chinese case that resulted in a very positive responds
to pulse therapy of intravenous immunoglobulin.

Materials and methods
Strategy for literature search

We searched the electronic database MEDLINE (1966 to
June 2011), using the Medical Subject Headings terms
(MESH) “type B insulin resistance syndrome” or “type B
insulin resistance”. We also performed a manual search of
major journals and reviewed the reference lists from the
articles retrieved. Only those that were published in English
as full-length articles were considered. In addition, the Chi-
nese BioMedicine database (1985 to June 2011) was also
searched for Chinese articles using the above terms during
the same period.

Inclusion and exclusion criteria

For inclusion, studies had to fulfill the following criteria: (1)
a type B insulin resistance diagnosis must have been estab-
lished for every case and (2) the reports included did not
have race restriction. Studies were excluded if: (1) cases
from reports were published in neither English nor Chinese
and (2) review articles. Twenty-one case reports published
before 2001 were excluded because the 28-year perspective
article had reviewed these cases.

Statistical analysis
SPSS 17.0 was used for data analysis. Independent samples
t test was used for sample comparisons and considered

significant at P<0.05. GraphPad Prism 5 was used for
drawing figures.
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Study selection and data abstraction

All articles’ abstracts found from electronic database were
checked independently by two investigators to select poten-
tially relevant articles based on the inclusion and exclusion
criteria. To ensure that all relevant articles would be identi-
fied, any article that appeared to be relevant was initially
included. Two authors then determined whether articles
were eligible for inclusion. We developed a standardized
data abstraction form that included relevant information for
the studies: country of origin, year of publication, authors,
patient demographics, study design, medicine, dosage, du-
ration of treatment, length of follow-up, outcomes, and
adverse events.

Case report

A 46-year-old Chinese woman presented and was admitted to
our hospital with a 3-month history of general fatigue, de-
creasing in food appetite, Raynaud phenomenon, and edema
in face and extremities. On admission to our hospital, she was
afebrile and normotensive and the physical examination
revealed facial edema, a dull sound below the seventh rib on
the left scapular line, heart limit toward bilateral enlargement,
and severe trace edema on lower extremities. The admission
laboratory tests were remarkable for the following values:
platelet count of 57x10°/L, plasma albumin of 24.6 g/L,
plasma globulin of 37.8 g/L, fasting blood glucose of
14.5 mmol/L, postprandial blood glucose of 26.5 mmol/L,
erythrocyte sedimentation rate of 51 mm/h, C-reactive protein
of 2.89 mg/L1, C3 of 0.138 g/L|, C4 of <0.0147 g/L|,
endogenous creatinine clearance rate of 57.27 ml/min, and
quantitation of 24 h proteinuria of 1.15 g. Urine ketones and
urine occult blood were positive. Antinuclear antibody, anti-
nuclear ribonuclear protein antibody, and anti-SM were pos-
itive. Anti-insulin antibody was negative, anti-insulin receptor
antibody was not tested because of technical limitations.
Based on clinical presentation and laboratory findings,
SLE was easily diagnosed. Pulse therapies with intravenous
cyclophosphamide (CYC) and intravenous methylpredniso-
lone were administered due to high disease activity. Mean-
while, insulin therapy was initiated and increasingly added to
the doses of 600 unit/day (Fig. 1). The patient presented
severe resistance to insulin therapy and her unique response
was urine ketones becoming negative. As last choice, pulse
therapies with intravenous immunoglobulin were added. The
severe insulin resistance disappeared suddenly and hypergly-
cemia could be controlled with a normal dose of insulin within
1 week after intravenous immunoglobulin treatments. She
completely recovered from the syndrome in 6 weeks after
intravenous immunoglobulin treatments. If no contraindica-
tion occurred, a pulse therapy with intravenous CY C (800 mg)
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Fig. 1 Treatment and response in our case

would be administrated monthly a total of six times. Thereaf-
ter, leflunomide would be administered as maintenance ther-
apy. Abnormal laboratory findings gradually became normal
in 7 months from initiation of treatment. Hyperglycemia and
hypoglycemia never recurred during this 2-year follow-up
period.

Hyperglycemia significantly correlating with SLE activ-
ity and dramatically responding to intravenous immuno-
globulin indicated that the insulin resistance syndrome was
related to autoimmunity. The minimal response to insulin
therapy was not accordant with features of latent autoim-
mune diabetes in adults, which have characteristics of both
type 1 (autoimmune in nature) and type 2 diabetes (initial
response to oral hypoglycemic agents) [6]. Insulin autoim-
mune syndrome and type B insulin resistance syndrome are
both autoimmune-mediated insulin resistances. Opposed to
type B insulin resistance syndrome, insulin autoimmune
syndrome is diagnosed by the presence of antibodies to
insulin and hyperglycemia caused by these antibodies [7].
In our case, the autoantibodies against insulin were nega-
tive. Moreover, treated with a huge amount of insulin, there
must be huge amounts of autoantibodies to bind exogenous
insulin and when the amount of exogenous insulin over-
whelmed the autoantibodies, the insulin resistance should
disappear. Therefore, we could confirm that the insulin
resistance did not result from insulin autoimmune syndrome
but type B insulin resistance syndrome, although tests were
not performed on insulin receptor antibodies.

Results
Results of search strategy

In the end, six case reports in Chinese, 15 case reports, and a
28-year perspective article in English met our criteria; a total
of 67 cases were included.

General information of cases and comparison between three
groups

Three subsets of cases and up to 67 cases, including our case
were included in this review. Of the two groups from the
Arioglu et al.’s study, we arbitrarily named the perspectively
monitored group “Group A” and the reviewed group “Group
B”. The third group comprised reviewed cases during the past
decade and was named “Group C”. Table 1 presented general
information related to Group C and a comparison of the
groups. The majority of patients were female in all three
cohorts. The mean age of subjects at presentation for groups
A, B, and C were 42.95, 44.10, and 41.68 years, respectively.
There was no significant difference between these groups. In
group A, acanthosis nigricans was more common than in other
groups, and African Americans were the majority. Compared
to group A, acanthosis nigricans was less observed, hypogly-
cemia was most common, and Asians were majority in group
C. Amount of insulin used in group A was higher than in
group C. For all three groups, SLE was main underlying
disease and was more common in group A.

Constituent ratio of racial groups and comparison of three
main racial groups involved in the syndrome

Table 2 indicated race and gender of all cases. African Amer-
ican was the most susceptible group to type B insulin resis-
tance syndrome, followed by Asian representing 20.90 % of
all cases. White people was in the third place and white males
less likely suffered from the syndrome (nine of the cases were
not categorized by race due to insufficient data). Comparisons
between the three main racial groups indicated that the mean
age of subjects at presentation was very contiguous for Afri-
can Americans and Asians, and was remarkably higher in
white people than in the other two groups. Asian males were
more likely and white males were less likely involved in type
B insulin resistance syndrome. Hypoglycemia was more com-
mon in white people than in other racial groups. The rates of
complicating acanthosis nigricans were very similar among
the three groups (Table 3).

Underlying diseases and systemic features of the syndrome

SLE was the most common underlying disease, which
appeared in 62.9 % of all cases (Table 4). Underlying diseases
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Table 1 General information of cases and comparison with results of perspective study

References Cases  Sex Race Age UD Hypoglycemia +/- AN +/- Insulin amount ~ IRA +/Others
M/F  E/G/W/O SLE/Others (U/day)

[15] 1 F E 27 SLE Positive Negative 1,200 1:100

[16] 1 F E 61 AT, AIH Positive Positive 4,320 Positive

[11] 1 F E 55 PH, ILD Negative Negative 30,000 Positive

[17] 1 F G 23 SLE, SS Positive Positive NO Positive

[18] 1 M E 55 Hepatitis C~ Negative Negative 720 Positive

[14] 1 M w 44 GO,DM Positive Negative 800 NR

[19] 1 F I 50 SLE, Positive Negative 3,000 1:2,000

[13] 1 F NR 40 SLE Negative Positive 900 1:100

[20] 1 M G 36 NO Positive Positive NO Positive

[21] 1 F D 27 HIV, IRIS Positive Negative 500 Positive

[22] 1 M G 50 SLE Positive Negative ~ NR positive

[23] 1 M G 59 SLE Negative Negative ~ NR positive

[10] 1 F G 43 SLE Negative Positive 3,000 Positive

[24] 1 F E 40 SLE Negative Negative 4,500 Positive

[9] 1 F NR 52 NO Positive Negative  NR Positive

N 1 F G 42 SLE Negative Positive 242 NO

N 1 F G 24 SLE+PM Negative Negative 900 Positive

N 1 F G 56 SLE Positive Positive NO NO

N 1 F G 24 SLE Negative Positive 1,400 NO

N 1 F G 29 GD Positive Positive NO NR

N 1 F G 46 SLE Negative Negative 600 NO

N 1 F G 34 SLE Negative Positive 1,058 NO

Total c 22 517 5/12/1/4 41.68  14/8 11/11 10/12 3,542.67 15/7

1 A 24 4/20  21/0/1/2 4295 177 3/21 21/3 5,100.00 Positive
B 21 5/16  5/2/5/9 4410  11/10 3/18 15/6 NR NR

A group A, B group B, C group C, D African, £ African American, G Asian, H Hispanic, / India, W white, AN acanthosis nigricans, GD Graves’
disease, GO Graves’ ophthalmopathy, /R4 insulin receptor autoantibody, NR not reported, N Chinese cases from Chinese BioMedicine database, NO
not tested or not used, O others, UD underlying disease, A/H autoimmune hepatitis, DM dermatomyositis, /LD interstitial lung disease, PM
polymyositis, PH primary hypothyroidism, 47 autoimmune thyroiditis, SS Sjogren’s syndrome, /RIS immune reconstitution inflammatory syndrome

for 10 of the cases (14.93 %) were unknown because of
insufficient data. Surprisingly, one case had neither underlying
disease nor acanthosis nigricans (Table 4). Nonspecific “au-
toimmune” features were common in almost all cases. Com-
paring Asian cases with group A (predominantly African
American), hypoalbuminemia, elevated serum immunoglob-
ulin G (IgG), and elevated sedimentation rate were more
common in group A, but low serum C3 or C4 and nephritis
were more likely observed in Asian cases. Group B was a mix
of white people, African Americans, Asians, Hispanics and

Table 2 Races of involved cases

seven cases with unreported races. Leukopenia was less com-
mon in group B than in Asian cases and group A, elevated
sedimentation rate and elevated serum IgG were more com-
mon in group B (Table 5).

Treatments with intravenous immunoglobulin
Including our case, two cases received intravenous immu-

noglobulin treatments. In our case, hyperglycemia could be
controlled with normal doses of insulin within 1 week of

Sex Asian African American Creole African Hispanic India White Not reported Total (%)
Male 5 6 1 1 3 0 1 2 19 (28.36)
Female 9 25 0 0 0 1 6 7 48 (71.64)
Total (%) 14 (20.90) 31 (46.27) 1(1.49) 1(1.49) 3 (4.48) 1(1.49) 7 (10.44) 9 (13.43) 67
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Table 3 Comparisons of three

main racial groups Groups® No. Age (X £ 9) Sex (M) Hypoglycemia Acanthosis nigricans
No. (%) No. (%) No. (%)
African American 31 42.03+17.38 5(16.13) 7 (22.58) 25 (80.65)
Asian 14 42.71£15.18 5(35.71) 5 (35.71) 10 (71.43)
White 7 53.00+11.05 1 (14.29) 3 (42.86) 5(71.43)

“Based on races

intravenous immunoglobulin treatments (Fig. 1). In the oth-
er case, when treated with intravenous immunoglobulin
0.4 g/kg/day, the severe insulin resistance disappeared over-
night followed by moderate hypoglycemia (Fig. 2).

Discussion

Type B insulin resistance syndrome is an extremely rare
disease. Until now, only 67 cases have been reported world-
wide. Most of them are case reports; only three articles try to
use limited information to identify the clinical feature of the
syndrome. The first one was the 28-year perspective of 24
cases with type B insulin resistance syndrome. As men-
tioned previously, this paper reported 24 cases and reviewed
21 similar cases reported before 2001 [1], indicating 88 % of
the 24 cases were African American and 87.5 % of these
cases suffered from acanthosis nigricans, which remarkably
differed from our findings. The second one reported auto-
immune forms of hypoglycemia [7] and compared type B
insulin resistance syndrome with insulin autoimmune syn-
drome, indicating both the syndrome could cause hypergly-
cemia and hypoglycemia. However, hypoglycemia was less
common in type B insulin resistance syndrome than in
insulin autoimmune syndrome and insulin, C-peptide and
proinsulin levels in insulin autoimmune syndrome were
extremely high, much higher than in type B insulin resis-
tance syndrome. Our case presented severe hyperglycemia
and slight hypoglycemia. Insulin autoantibodies were nega-
tive, easily differing from insulin autoimmune syndrome. The
third one focused on seven patients treated with an intensive
combination protocol of rituximab, cyclophosphamide, and

Table 4 Underlying disease in patients

Underlying disease No. (%)

Systemic lupus erythematosus 42 (62.69)

Scleroderma, dermatomyositis, 4(5.97)
overlap syndrome, primary biliary cirrhosis

Graves’ disease, primary hypothyroidism, 4(5.97)
autoimmune thyroiditis

Hodgkin disease, myeloma 3(4.48)

HIV, chronic active hepatitis 3(4.48)

Unknown 10 (14.93)

No underlying disease and acanthosis nigricans 1 (1.49)

pulse corticosteroids [8] aimed at control of pathogenic
autoantibody production. Remission was achieved on average
in 8 months from initiation of treatment, which much longer
than our case treated with pulse therapy of intravenous
immunoglobulin.

Type B insulin resistance syndrome often onsets in adult-
hood, especially in fertile women, which is consistent with the
features of systemic autoimmune diseases, but there is an
exception that a 1-year old child was reported suffering [1].
Besides one case from Korea, remainders were largely accom-
panied with autoimmune diseases. SLE was the most com-
monly observed underlying diseases for all cases of various
races, representing 62.69 % of all cases according to our
findings. As a representative autoimmune disease, SLE is
characterized by the production of autoantibodies to compo-
nents of various cell nucleus and cell membrane proteins,
which is related to diverse clinical manifestations encompass-
ing almost all organ systems. In addition to SLE, other sys-
temic autoimmune disorders such as Sjogren’s syndrome,
dermatomyositis, and scleroderma, among others, could also
induce autoantibodies against insulin receptors and result in
type B insulin resistance syndrome [1]. Except for systemic
autoimmune disease, autoimmune thyropathy (autoimmune
thyroiditis, Graves’ disease, and primary hypothyroidism),
Hodgkin disease, myeloma, HIV, and chronic active hepatitis
are the less common underlying diseases [1]. Interestingly, an
elderly Korean woman with neither a history of autoimmune
disease nor the clinical features of acanthosis nigricans suf-
fered from type B insulin resistance syndrome that manifested
as diabetic ketoacidosis with autoantibodies against both in-
sulin and insulin receptors [9]. Generally, these cases occurred
when the underlying diseases such as SLE are at a high
activity, but Coll et al. reported a woman with otherwise
clinically quiescent SLE in whom euglycemia was restored
after plasmapheresis and immunosuppressive therapies [10].

By comparing 22 cases of the last decade with two
groups from the perspective study, it is clear that more Asian
cases were reported, hypoglycemia were more common and
acanthosis nigricans was less complicated in group C (main-
ly Asian). The average doses of insulin needed in group C
was 3,542.67 units per day, which was lower than in group
A (almost African American). The results may be biased by
selected reporting of the cases and excluding articles written
in languages other than English and Chinese. As shown in
Table 1, African American females were the most
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Table 5 Clinical features of un-
derlying disease and their

Clinical features of autoimmune disease

Group A (n=24)  Group B (n=21)  Asian cases (n=14)

prevalence No. (%) No. (%) No. (%)
Antinuclear antibodies 20 (83) 14 (67) 11 (79)
Hypoalbuminemia 15 (63) 8 (38) 5(36)
Leukopenia 15 (63) 7 (33) 7 (50)
Elevated sedimentation rate 18 (75) 16 (76) 5 (36)
Proteinuria 13 (54) 11 (52) 9 (64)
Elevated serum IgG 11 (46) 10 (48) 4 (29)
High serum double-stranded DNA binding 8(33) 10 (48) 5 (36)
Low serum C3 or C4 521 9 (43) 8 (57)
Nephritis 5(21) 10 (48) 8 (57)
Thrombocytopenia 521 5(24) 2 (14)
Arthritis 4(17) 5(24) 2 (14)

susceptible to type B insulin resistance syndrome followed
by Asian females and white females. We arbitrarily chose to
study these three racial groups separately and compared
them with each other to illuminate the differences between
them. The average age of subjects at presentation in white
people were obviously higher than in other two groups.
Asian males were more likely and white males were less
likely to develop type B insulin resistance syndrome. White
people were most susceptible to hypoglycemia. The rates of
complicating acanthosis nigricans were very similar among
the three groups. These features should be considered when
encountering this sort of cases during clinical practice.
Type B insulin resistance syndrome is characterized by the
presence of circulating anti-insulin receptor antibodies and
severe hyperglycemia. By preventing insulin from binding
to insulin receptors, decreasing the number of insulin receptor
and desensitizing insulin receptors, these autoantibodies
downregulate insulin receptors to decreased insulin signal
transduction through insulin receptors, in which case the
autoantibodies can cause severe insulin resistance [1]. Insulin
resistance can be so severe that amounts of up to 30,000 units
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of exogenous insulin per day may still be ineffective for
controlling hyperglycemia [11]. Interestingly, besides hyper-
glycemia, insulin receptor antibodies can also cause hypogly-
cemia by acting as agonists of the insulin receptors [2, 5, 7].
Furthermore, immunosuppressive treatments reduce the num-
ber of anti-insulin receptor autoantibodies, making receptors
available for large amounts of circulating insulin. If patients
have a very quick responds to violent immunosuppressive
treatments, patient may develop severe hypoglycemia, which
can be life threatening. Our results indicate that 25.37 % of all
cases experienced hypoglycemia, most of whom first experi-
enced hyperglycemia and developed severe hypoglycemia
later in the course of their illness. A few of these cases suffered
from hypoglycemia without any notable incidence of hyper-
glycemia at first and developed hyperglycemia later.

The diagnosis of type B insulin resistance syndrome is
based largely on the findings of hyperglycemia, underlying
autoimmune diseases, hyperinsulinemia, and the presence of
insulin receptor antibodies. In practice, type B insulin resis-
tance is diagnosed mainly by evaluating clinical presentations
and ruling out other causes of insulin resistance. Assays for
antibodies against insulin receptor can confirm the diagnosis
but are currently not commercially available. Insulin receptor
antibody assays have technical limitations. Therefore, if insu-
lin receptor antibodies are detected with one assay, the nega-
tive result does not rule out the possibility that the patient has
clinically significant insulin receptor antibodies. In addition to
the multiple clinical manifestations of underlying systemic
diseases, the clinical course of patients with type B insulin
resistance syndromes is variable. Some patients will experi-
ence a spontaneous remission but the duration of remission
and probability of flare up are unpredictable. Some patients
have a biphasic course, involving a phase of severe insulin
resistance and hyperglycemia followed by a hypoglycemic
phase [1, 7]. Therefore, diagnosis should be established by a
comprehensive evaluation of the clinical presentation. Refrac-
tory hyperglycemia and hypoglycemia occurring without
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apparent reason are both possible indications of type B insulin
resistance syndrome [7].

The initial goal when treating patients with type B insulin
resistance syndrome is to manage their hyperglycemia and
this generally requires large amounts of insulin. We suggest
that insulin be given intravenously and generously (our
recommendation is without limit) due to the fact that the
half-life period of insulin is between 5 and 15 min and that
large amounts of insulin can be decomposed quickly in the
body with subsequent loss of its biological effect. In this
review, 39 cases received insulin therapy and the mean
amount of insulin was 4,501.02 units per day. However,
when insulin antibodies are present, insulin should be ad-
ministered very carefully to avoid inducing hypoglycemia
[7]. Insulin antibodies can bind insulin and inhibit insulin
clearance, thus causing large amounts of insulin to accumu-
late in the body. Occasionally, insulin antibodies releasing
large amounts of insulin can cause severe hypoglycemia
when violent immunosuppressive agents are administered.

Because type B insulin resistance syndrome associates
with a series of diseases (usually connective tissue diseases),
treatments are mainly aimed at the underlying disease. A
variety of immunosuppressive agents—including glucocor-
ticoids, cyclophosphamide, azathioprine, ciclosporin A, rit-
uximab, leflunomide, mycophenolate mofetil, intravenous
immunoglobulin, and plasmapheresis—are used to induce
remission [1, 8]. In many cases, patients were treated with a
combination of immunosuppressive therapies, making it dif-
ficult to identify which treatment was most effective. Treat-
ment strategies should, therefore, be individualized and
based on the requirements of the medical setting. Generally,
glucocorticoids (oral or intravenous) are the fundamental
treatment. For severe cases, intravenous methylprednisolone
and cyclophosphamide are recommended. Plasmapheresis
has been used in approximately 10 cases with various
responses. For some cases, plasmapheresis had a rapid effect
and was recommended for patients with very high titers of
insulin receptor autoantibodies [1, 8, 11, 12]. However,
plasmapheresis has poor long-term efficacy, so combining
this treatment with other immunosuppressive agents is need-
ed [1]. For patients who respond poorly to glucocorticoids
and immunosuppressive agents, rituximab (an anti-CD 20
monoclonal antibody) is recommend in combination with
cyclophosphamide and pulse corticosteroids to form a stan-
dardized treatment that remarkably reduced pathogenic au-
toantibody production and resulted in remission of the
disease in seven cases [8, 13]. Intravenous immunoglobulin
is extremely effective for rapidly reducing the amount of
insulin and eliminating insulin resistance [14]. Although it
was used only in two cases, its effect was remarkable (Figs. 1
and 2). Meanwhile, it is usually effective for some refractory
systemic autoimmune diseases. Therefore, intravenous im-
munoglobulin with fewer contraindications is a strong

candidate for a first-line drug in treating type B insulin
resistance syndrome.

Conclusion

Type B insulin resistance syndrome is an autoimmune disor-
der. Presence of circulating anti-insulin receptor antibodies and
severe hyperglycemia are both main characteristics. African
American female predominance, often onset in adulthood, an
association with other autoimmune diseases, and acanthosis
nigricans are all clinical features. Asians are the second most
likely racial group to suffer from the syndrome and Asian
males are more likely to have the syndrome than other racial
males. SLE is the most common underlying disease. Prognosis
of type B insulin resistance syndrome largely depends on the
underlying disease. Immunosuppressive therapy is the most
commonly used treatment and is effective for most cases. As
treatments, rituximab and plasmapheresis both have benefits
and detriments. Intravenous immunoglobulin is strongly rec-
ommended for refractory patients in order to rapidly mitigate
severe insulin resistance. We suggest that diagnosis of type B
insulin resistance syndrome should be considered even if other
features of active autoimmune processes are absent and auto-
antibodies against insulin receptors are undetected in the first
assay when patients have severe insulin resistance. Successful
treatment is possible for type B insulin resistance syndrome.
Clinical physicians should note that exceptions exist: a patient
can suffer from type B insulin resistance without any known
related diseases accompanying the symptoms [9].

Limitations

(1) Report bias: as in all observational studies, the possibility of
bias and confounding cannot be completely excluded. (2)
Missing data from reports selected may decrease the accuracy
of our results. (3) Only reported cases were included in our
systematic analysis; therefore, publication bias may have
occurred.

Disclosures None.
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