
Abstract 
Hyperimmunoglobulin E syndrome (HIES) is a rare 
multisystem syndrome that affects musculoskeletal 
system, connective tissue, and immune system. Immune 
dysregulation in hyperimmunoglobulin E syndrome often 
accompanied by autoimmune diseases, such as systemic 
lupus erythematosus. While the role of IgG autoantibody 
is well known in the pathogenesis of systemic lupus 
erythematosus, other subtypes of autoantibodies, IgE in 
particular, are now known to be involved in autoimmune 
process. A female with known elevated IgE was 
diagnosed with adult onset HIES. Atypical chest pain and 
otherwise normal cardiac imaging studies prompted her 
for further lab testings. Positive antinuclear antibody 
immunofluorescence test and elevated anti ds-DNA led to 
SLE diagnosis. Lack of characteristic clinical 
manifestations complicates establishing HIES while 
showing the extent to which IgE elevation could be 
related to SLE. 
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Introduction 
Hyperimmunoglobulin E syndrome (HIES) mostly occurs 
sporadically, although it could be inherited in an 
autosomal dominant or recessive manner. HIES is 
characterized by a classic triad: high serum IgE level 
(>2000 IU/mL), recurrent staphylococcal abscesses, 
recurrent pneumatocoele pneumonia.1 Depending on 
the type of inheritance, other symptoms may occur. 
Autosomal dominant HIES manifests as recurring 
dermatitis, sinusitis and ear infections, cold abscess, 
mucosa and nail fungal infections, scoliosis, and 
osteoporosis. Autosomal recessive HIES is characterized 
by increased susceptibility to Mycobacteria and 
Salmonella infections, recurring pneumatocoele 
pneumonia, and central nervous disorders such as 
hemiplegia and cerebral haemorrhage. None of the 

symptoms correlate with IgE level since HIES patients 
have IgE levels ranging from hundreds to thousands 
IU/Ml.1,2 IgE isotype dominance results in immune 
dysregulation and manifests as eosinophilia, neutrophil 
chemotaxis dysfunction due to reduction in C3b 
complement receptors, decreased interferon gamma 
(IFN-γ) level and autoimmune diseases, including 
systemic lupus erythematosus (SLE), idiopathic 
thrombocytopenia purpura (ITP), and haemolytic 
anaemia.3 

Increased IgE level is a common finding in SLE, reflecting 
Th2 immune response. Although it is possible to find 
autoreactive or nonspecific IgE in SLE, both contribute to 
the pathogenesis of SLE. The increase of nonspecific IgE is 
related to SLE activity and its complications, while 
autoreactive IgE responds to autoantigens not targeted 
by IgG autoantibody, creating immune complexes, 
commonly in kidneys. To date, autoreactive IgE is known 
to target at least 7 autoantigens, some, APEX nuclease I, 
N-methylpurine DNA glycosylase, and CAP-Gly domain-
containing linker protein family protein 4, are not 
targetted by autoreactive IgG. IgE autoantibody could be 
detected using ANA indirect immunofluorescence (ANA 
IIF), which typically observed as the fine-speckled pattern 
on Hep-2 cells substrate.4,5 

Internalization of IgG-nuclear component complexes by 
FcγRIIA activates plasmacytoid dendritic cell (DC) by toll-
like receptor (TLR) 7, TLR9, which then activates NFκB and 
IRF7, to secrete IFN-α and other inflammatory cytokines. 
IFN-α drives B cell activation, maturation, and 
proliferation to create more autoantibodies. Previously, 
such mechanism only applied to IgG isotype 
autoantibody, but recent findings prove that autoreactive 
IgE also stimulates plasmacytoid DC by FcεRI to the same 
extent as autoreactive IgG.6 

Case Report 
A 38-year old female came to the allergy and immunology 
clinic of a tertiary health care centre in July 2018 with 
complaints of heartburn, chest pain, and shortness of 
breath, which were alleviated by rest. Angiography and 
echocardiography yielded normal results. She had a history 
of IgE level around 1,000 IU/mL and was diagnosed as HIES. 
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The patient was treated with mycophenolic acid for 3 
months, reducing IgE to 600 IU/mL. A complete blood 
count, urinalysis, blood chemistry, and allergy immunology 
tests were performed later. 

Based on those results, the patient had a follow up ANA 
profile test which revealed strong antibody to native SS-A, 
nucleosomes, and weak Ro-52 as shown in Figure-1. The 
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Table-1: Patient's laboratory test result. 
 
Parameter                                     Result                             Unit                  Reference range 
 
Complete blood count                                                                                                     
  Haemoglobin                                   11.4                                g/dL                          12.0 – 14.0 
                                                                114                                  g/L                            120 – 140 
  Haematocrit                                     34.3                                   %                            37.0 – 43.0 
                                                              0.343                                                               0.370 – 0.430 
  Erythrocyte                                       4.17                              106/μL                       4.00 – 5.00 
                                                                                                      1012/L                                    
  MCV                                                     82.3                                μm3                          82.0 – 92.0 
                                                                                                          fL                                         
  MCH                                                    27.3                                  pg                            27.0 – 31.0 
  MCHC                                                  33.2                                g/dL                          32.0 – 36.0 
                                                              0.332                                                               0.320 – 0.360 
  Thrombocytes                                  461                               103/μL                         150 – 400 
                                                                                                       109/L                                     
  Leucocytes                                        8.28                              109/μL                      5.00 – 10.00 
                                                                                                       109/L                                     
Differential count                                                                                                              
    Basophil                                            0.4                                    %                                  0 – 1 
    Eosinophil                                        3.1                                    %                                  1 – 3 
    Neutrophil                                      55.8                                   %                            52.0 – 76.0 
    Lymphocyte                                   35.1                                   %                                20 – 40 
    Monocyte                                         5.6                                    %                                  2 – 8 
  RDW-CV                                             14.3                                                                    11.5 -14.5 
  RDW-SD                                             42.2                                                                               
Urinalysis                                                                                                                                
  Color                                                 Yellow                                                                             
  Clarity                                                Clear                                                                              
Sediment                                                                                                                                
    Leucocyte                                       3 – 4                /High powered field                 0 – 5 
    Erythrocyte                                    2 – 3                /High powered field                 0 – 2  
    Cylinders                                     Negative                                                                           
    Epithelial cells                                 1+                                                                                
    Crystals                                        Negative                                                                           
    Bacteria                                       Negative                                                                           
  Specific gravity                                1.01                                                                1.005 – 1.030 
  pH                                                           6                                                                        4.5 – 8.0 
  Albumin                                        Negative                                                                           
  Glucose                                          Negative                                                                           
  Ketone                                           Negative                                                                           
  Blood / Hb                                          1+                                                                                
  Bilirubin                                        Negative                                                                           
  Urobilinogen                                     3.2                               μmol/L                        3.2 – 16.0 
  Nitrite                                             Negative                                                                           
  Leucocyte esterase                    Negative                                                                           
Blood chemistry                                                                                                                  
  AST                                                        43                                   U/L                         5.00 – 34.00 
  ALT                                                       119                                  U/L                         0.00 – 55.00 
  Creatinine                                           0.7                               mg/dL                        0.60 – 1.20 
                                                              61.88                            μmol/L                          53 – 106 
  eGFR                                                  110.3                   mL/min/1.73 m2          86.00 – 128.00 
  Blood Urea                                          19                                mg/dL                        15.0 – 40.0 
                                                              6.783                            mmol/L                      5.4 – 14.28 

Continued on next column 

Serum Triglyceride                            113                               mg/dL                             < 150 
                                                               1.28                             mmol/L                           < 1.69 
  Total cholesterol                              178                               mg/dL                             < 200 
                                                                4.6                              mmol/L                           < 5.17 
  HDL Cholesterol                                38                                mg/dL                     40.00 – 60.00 
                                                               0.98                             mmol/L                      1.03 – 1.55 
  LDL Cholesterol                                117                               mg/dL                                    
                                                               3.03                             mmol/L                                   
Allergy, immunology, autoimmune                                                                                          
  Total IgE                                             613                               IU/mL                             < 100 
                                                               1.47                               mg/L                             < 0.24 
  C3                                                         116                               mg/dL                    90.00 – 180.00 
  C4                                                         27.8                              mg/dL                     10.00 – 40.00 
  ANA Positive. Homogenous pattern, titer 1/1000, 

possible antibody towards dsDNA, nucleosome, 
histone. Possible clinical relevance: SLE, drug-
induced lupus, juvenile idiopathic arthritis 

  Anti ds-DNA                                    297.3                             IU/mL                         0.0 - 100.0

Figure-1: ANA profile test result.

Figure-2: Difference between anti-dsDNA-NcX ELISA to conventional anti-dsDNA 
test.10



patient had normocytic anaemia, thrombocytosis, and 
elevated liver transaminases. The immunologic profile 
showed increased IgE, homogenous pattern of ANA IIF, 
elevated anti-dsDNA, confirmed by strong autoreactivity 
toward SS-A and nucleosome. Laboratory assessment was 
positive for immunologic criteria to support SLE diagnosis. 

Discussion 
HIES is a genetic disorder that occurs sporadically or by 
inheritance, but symptoms could commonly be observed 
since childhood or early adolescence. Serum IgE is useful in 
assisting the diagnosis of HIES, but the patient's IgE of 613 
IU/mL could be due to another primary immunodeficiency, 
infection, allergy, or SLE.10 Individuals with SLE produce 
varying autoantibodies, but autoreactive IgE is mostly 
prevalent in patients with more than 1/160 IgG ANA, and 
ds-DNA is the most commonly targeted autoantigen.4,5 

Anaemia of chronic inflammatory state is the most 
common type of anaemia caused by both SLE and HIES 
while excluding other causes such as autoimmune 
haemolysis which still needs further workup. 
Thrombocytosis was more likely caused by reaction to 
inflammation. Positive blood by urine dipstick was 
inconsistent with otherwise normal urinalysis findings 
and renal function tests. Elevated liver transaminases 
were found in approximately 50% of SLE patients, but 
needed to be distinguished from other causes such as 
drug induced hepatitis or autoimmune hepatitis, which 
could be excluded by negative ribosomal protein 
antibody in the ANA profile test.6-8 

Structural vascular defects were one of HIES manifestations; 
however, the exact prevalence rate was not known. 
However, defects such as tortuosity and focal aneurysm 
were ruled out since the patient had a normal angiography. 
Patient's angina like chest pain and heartburn were most 
likely associated to immunosuppressive therapies, 
including mycophenolic acid.9 

The patient's homogenous ANA IIF and elevated anti-
dsDNA supported immunologic criteria in diagnosing SLE, 
even though C3 and C4 were within normal ranges. ANA 
profile showed no reactivity to anti-dsDNA, but strong 
reaction was observed to nucleosome. Instead of protamine 
sulphate, both nucleosome and ds-DNA complex were used 
as substrates in anti-dsDNA-NcX ELISA method used in 
immunology laboratory of Cipto Mangunkusumo 
laboratory, explaining the discrepancy between anti-dsDNA 
and ANA profile test. The existence of autoreactive IgE had 

to be confirmed by IgE specific ANA fluorescence test.10 

Conclusion 
A 38-year old female with clinical info of hyper-IgE was 
found to have anaemia, thrombocythemia, elevated liver 
transaminases, homogenous ANA IIF with a titer of 
1/1000, and strong ANA profile to SS-A, nucleosome, 
weak positive toward Ro-52, and negative anti ribosomal 
protein. She also had elevated anti-dsDNA and IgE levels. 
The diagnosis of SLE was supported by ANA, anti-dsDNA, 
and ANA profile. Diagnosis of HIES was not readily 
established due to lack of characteristic clinical 
manifestations and so needed further testing. 
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