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A Case of IgM Deficiency with B Cell Deficiency  
Detected by ABO Discrepancy in a Patient with Acute 
Osteomyelitis
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ABO discrepancy refers to an inconsistency between red cell and serum typings and has 
various causes, including hypogammaglobulinemia. IgM deficiency is a rare disorder that 
may accompany several conditions such as infection and autoimmune disorders. Here, 
we describe a case of IgM deficiency discovered during the evaluation of an ABO discrep-
ancy in a 16-yr-old Korean boy. ABO blood grouping showed that while his cell type was 
O+, serum typing detected only anti-A (3+). Anti-B was not detectable at room tempera-
ture but was graded at 1+ at 4˚C. ABO genotyping revealed an O/O genotype. His serum 
IgG, IgA, and IgM concentrations were 770 mg/dL (reference range: 800-1,700 mg/dL), 
244 mg/dL (reference range: 100-490 mg/dL), and 13.5 mg/dL (reference range: 50-320 
mg/dL), respectively. He was diagnosed with acute osteomyelitis on the basis of clinical 
presentation and imaging studies. The symptoms gradually improved within 3 weeks of 
treatment. However, the ABO discrepancy and IgM deficiency persisted even 6 months 
after recovery and lymphocyte subset analysis revealed CD19+ B cell deficiency. To the 
best of our knowledge, IgM deficiency detected by ABO discrepancy in a patient with 
acute osteomyelitis has not been reported before.
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INTRODUCTION

Selective IgM deficiency is defined as a dysgammaglobulinemia 

characterized by an isolated low level of serum IgM (less than 

20 mg/dL in infants and children or less than 2 SDs or 10% be-

low age-adjusted means in children and adults). It is a rare im-

munodeficiency, with the prevalence ranging from 0.03% in a 

community-based study to 3% in hospitalized patients. This im-

munodeficiency displays various clinical presentations, from as-

ymptomatic cases to variable diseases [1-3].

 ABO grouping requires both red cell and serum typings. When 

the results of red cell and serum tests do not agree, it is referred 

to as ABO discrepancy. ABO discrepancy can be caused by vari-

ous factors, including hypogammaglobulinemia. In Korea, a few 

cases of ABO discrepancy induced by primary or secondary hy-

pogammaglobulinemia have been reported, but a case associ-

ated with selective IgM deficiency has not been reported before 

[4-8].

 Here, we report a case of IgM deficiency detected by ABO 

discrepancy in a 16-yr-old Korean boy. He was diagnosed with 
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acute osteomyelitis, which might be related to IgM deficiency. 

To the best of our knowledge, this is the first case of IgM defi-

ciency detected by ABO discrepancy in a patient with acute os-

teomyelitis.

CASE REPORT

A 16-yr-old boy presented at our hospital with a 5-day history of 

intermittent and diffused pain in his right knee after exercise. 

He had no history of previous trauma or infection. On physical 

examination, he experienced pain upon motion of the right 

knee, with mild swelling and anterior knee tenderness.

 Laboratory examination revealed leukocytosis (11.7×109/L), a 

hemoglobin level of 13.1 g/dL, and a platelet count of 297×109/L. 

The erythrocyte sedimentation rate (ESR) and C-reactive protein 

(CRP) level were elevated at 76 mm/hr (reference range: 2-10 

mm/hr) and 51.7 mg/L (reference range: 0-5 mg/L), respectively. 

The rheumatoid factor (RF) level was 24.6 IU/mL (reference 

range: 0-14 IU/mL). The results of liver and kidney function, se-

rum electrolyte, alkaline phosphatase, and antinuclear antibody 

testing were unremarkable. Culture studies from blood speci-

mens showed negative results for bacteria, fungus, and tuber-

culosis.

 During routine ABO blood grouping, cell type by the slide 

method was O+, but serum typing by the tube method detected 

only anti-A (3+). Anti-B was not detectable at room temperature 

but was graded at 1+ at 4˚C. We performed several studies to 

define the cause of this discrepancy. Antibody screening test 

using LISS/Coombs gel (DiaMed-ID; Bio-Rad Laboratories, Di-

aMed GmbH, Cressier FR, Switzerland) did not detect any anti-

bodies in the patient’s serum. Adsorption and elution testing re-

vealed no A or B antigens, and transferase test was negative. 

The isoagglutinin titers for anti-A and anti-B by the tube tech-

nique were 32 (control: 128) and 2 (control: 1,024), respectively. 

To confirm his blood group type, ABO genotyping was per-

formed. The result revealed an O/O allele using the SNaPshot 

multiplex kit (Applied Biosystems, Foster City, CA, USA) accord-

ing to a previously described method [9]. Serum IgG, IgA, and 

IgM concentrations were 770 mg/dL (reference range: 800-1,700 

mg/dL), 244 mg/dL (reference range: 100-490 mg/dL), and 13.5 

mg/dL (reference range: 50-320 mg/dL), respectively. Total pro-

tein and albumin were 70 g/L and 43 g/L, and the results of pro-

tein electrophoresis were unremarkable. 

 Magnetic resonance imaging (MRI) showed decreased bone 

marrow signal at the distal femoral metaphysis and anterior cru-

cial ligament tibial attachment (Fig. 1). The technetium 99m-hy-

droxymethylene diphosphonate (Tc-99m HDP) 30mCi bone 

scan showed increased uptake only in the metaphysis of right 

femur (Fig. 2). The symptoms gradually improved within 3 

weeks after treatment with antibiotics (ceftizoxime), nonsteroidal 

anti-inflammatory drugs, splinting, and bed rest. His ESR and 

CRP levels retested at the end of this period and displayed nor-

mal values.

 Six months after recovery, ABO discrepancy and low levels of 

serum IgM persisted. Specifically, serum IgG, IgA, and IgM con-

centrations were 721 mg/dL (reference range: 700-1,600 mg/dL), 

183 mg/dL (reference range: 70-400 mg/dL), and <16.8 mg/dL 

(reference range: 40-230 mg/dL), respectively. Complete blood 

ANT POS RT LTANT POSTLT RT

Fig. 2. Bone scan revealed increased uptake only in the metaphy-
sis of the right femur (arrows). 
Abbreviations: ANT, anterior; POS, posterior; RT, right; LT, left. 

Fig. 1. T2-weighted magnetic resonance image of the right knee, 
sagittal section. The image demonstrated bone marrow signal dete-
rioration at the distal femoral metaphysis (short arrow) and anterior 
crucial ligament tibial attachment (long arrow), suggesting chronic 
recurrent multifocal osteomyelitis or acute osteomyelitis.
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count (CBC) was within the normal limit and RF level was 22.9 

IU/mL (Table 1). Additionally, lymphocyte subset analysis was 

performed by flow cytometry (Beckman Coulter, Fullerton, CA, 

USA) and the results showed CD19+ B cell deficiency (Table 2). 

DISCUSSION

Primary immunodeficiencies (PIDs) are diverse disease entities 

caused by one or more abnormalities of the immune system. To 

date, more than 130 phenotypically different PIDs have been 

identified on account of recent advances in medical research 

[10]. Nevertheless, our understanding of PIDs is still limited due 

to its low prevalence and unfamiliarity, leading to underdiagno-

sis. Selective IgM deficiency is a primary B cell immunodefi-

ciency [11]. It is generally considered to be an unusual disorder 

and is frequently underestimated in the literature [12].

 Selective IgM deficiency may develop as a primary or ac-

quired condition. Before diagnosis of a primary selective IgM 

deficiency, secondary causes should be excluded [1]. No obvi-

ous secondary causes were found in this patient. There were no 

abnormal laboratory findings except for the RF level, and the 

patient presented no evidence of infection, gastrointestinal dis-

ease, allergy, or malignancy. A slightly increased RF level may 

be observed in some healthy people, but we could not com-

pletely rule out the possibility that it was due to undetected im-

munologic causes. Follow-up and further investigations such as 

molecular study for genetic mutations might be helpful to en-

sure that it is a primary deficiency.

 Wiskott-Aldrich syndrome (WAS) is a representative disease 

that should be considered in patients with low IgM concentra-

tions. It is an X-linked recessive disease characterized by ec-

zema, thrombocytopenia, and recurrent infections. However, 

our patient had a normal platelet count and did not exhibit other 

symptoms related to WAS. In addition, dedicator of cytokinesis 8 

(DOCK8) deficiency is a very rare hyper-IgE syndrome and also 

associated with low levels of IgM. It is an autosomal recessive 

PID with characteristic laboratory findings, such as lymphope-

nia, especially in CD4 T cells, and eosinophilia [13, 14]. Al-

though the IgE level was not measured in this patient, he re-

vealed no T cell lymphopenia or eosinophilia.

 Selective IgM deficiency is known to be associated with sev-

eral diseases, including recurrent infections, resulting in respira-

tory tract infections, skin infections, and meningitis. It may also 

be associated with autoimmune diseases such as systemic lu-

pus erythematosus, allergic disorders such as asthma, gastroin-

testinal diseases such as celiac disease, and malignancies [1-3]. 

Until now, selective IgM deficiency associated with acute osteo-

myelitis has not been reported. 

 Chronic recurrent multiple osteomyelitis (CRMO) is character-

ized by a prolonged, wavering course with recurrent flares of 

bone pain occurring over several years that is not responsive to 

antibiotic therapy [15]. Our patient responded to antibiotics 

within 3 weeks and disease did not relapse until 10 months after 

discharge. Although it is difficult to distinguish between CRMO 

and acute osteomyelitis on the basis of imaging studies, he was 

more likely to have acute osteomyelitis rather than CRMO in 

terms of his clinical manifestations.

 Makay et al. [16] described a patient with CRMO coexisting 

with selective IgM deficiency. CRMO is a rare disorder of un-

known etiology and regarded as an autoinflammatory disorder, 

because there are no attested infectious causes. Thus, the au-

thors speculated that IgM deficiency could be associated with 

CRMO. MRI findings from our patient were suggestive of CRMO 

or acute osteomyelitis, but, as described previously, he was di-

agnosed with acute osteomyelitis on the basis of his clinical 

manifestations. Acute osteomyelitis is an inflammation of the 

bone caused by pyogenic organisms, and the spectrum varies 

depending on causative agents and the immune state of the 

host [17]. IgM is involved in the primary antibody response and 

it is important for host defense against diverse organisms. 

Therefore, IgM deficiency can predispose some people to infec-

tions. However, because immunodeficiency states are not al-

Table 1. Patient laboratory data

1st (reference range) F/U* (reference range)

Total leukocyte count (×  109/L) 11.7 (4.0-10.0) 8.7 (4.0-10.0)

Lymphocyte count (%) 23.4 (16.0-51.0) 31.2 (16.0-51.0)

IgG (mg/dL) 770 (800-1,700) 721 (700-1,600)

IgA (mg/dL) 244 (100-490) 183 (70-400)

IgM (mg/dL) 13.5 (50-320) <16.8 (40-230)

Rheumatoid factor (IU/mL) 24.6 (0-14) 22.9 (0-14)

*Follow-up (F/U) measurement performed 6 months after the patient had 
recovered from acute osteomyelitis. 

Table 2. Lymphocyte subset analysis

Patient result, % 
(absolute count, /µL)

Reference range, %
(absolute count, /µL)

T cell (CD3+) 94.4 (2,491) 66.3±7.6 (700-2,100)

CD4 T cell (CD3+/CD4+) 50.6 (1,336) 34.4±6.7 (300-1,400)

CD8 T cell (CD3+/CD8+) 35.2 (928) 27.8±6.3 (200-900)

B cell (CD19+) 0.5 (14) 14.1±4.9 (100-500)

NK cell (CD3-/CD56+) 3.0 (80) 15.4±6.3 (90-600)
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ways consistent with infectious conditions, it is assumed that 

there are many factors involved in infection susceptibility [2].

 The specific etiology of IgM deficiency remains poorly under-

stood. Various mechanisms have been proposed, including im-

paired terminal differentiation of B cells into IgM-secreting cells, 

defective helper T-cell functions, increased suppressor T-cell 

functions, and failure of secreted μ mRNA synthesis [1, 2]. In 

our case, the number of peripheral B cells was markedly low. 

Among the patients with IgM deficiency, the proportion of 

CD19+ B cells has been reported to be highly variable, ranging 

from very low to normal levels [2, 18]. The relationship between 

B cell deficiency and infection susceptibility is not clear, since 

several immunologic function studies have yielded different re-

sults, regardless of the number of B cells [18].

 The ABO discrepancy in our patient showed O+ by cell typing 

and B+ by serum typing at room temperature. However, his se-

rum displayed weak anti-B (1+) reaction at low temperature 

(4˚C). He was confirmed as having the O/O allele by genetic 

study. These findings indicate a weakening of serum antibodies, 

suggesting that hypogammaglobulinemia was a possible cause 

of the discrepancy. 

 Although isoagglutinin titers may differ according to ethnic 

populations, ages, and test methods, those in our case appear 

to be low [19, 20]. Particularly, the anti-B titer (1:2) was lower 

than the anti-A titer (1:32), in parallel with serum typing. Two 

studies by other investigators also noted a tendency similar to 

our result among patients with IgM deficiency. Goldstein et al. 

[1] described that all tested patients had antibodies detectable 

at low titers and Makay et al. [16] reported low levels of anti-B ti-

ter. In a person with type O blood, the anti-B titer seems to be 

lower than anti-A titer. A relatively lower titer of anti-B may ac-

count for the reason why anti-B was not detected in serum typ-

ing for this case [5].

 In the present case, selective IgM deficiency with CD19 cell 

deficiency was discovered during the evaluation of an ABO dis-

crepancy. This case contributes to our understanding of the eti-

ology of IgM deficiency and ABO discrepancy. IgM deficiency is 

a rare disorder, which may correlate with several disorders, and 

longer follow-up periods are needed to clarify the relationship 

between IgM deficiency and acute osteomyelitis.
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