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β thalassemia major is one of major public health problem in south China requiring lifelong blood 
transfusions for the children to stay alive. However, long-term transfusion increases the risk of the 
patients to produce the autoantibodies and alloantibodies due to repeated exposure to foreign 
antigens. In this study, we reported one rare case of β-thalassemia major with cold autoantibodies and 
alloantibodies. Blood group serology experiments including the absorption-elution test, irregular 
antibody screening, blood group identification and cross matching were used to determine the blood 
group serology characteristics of the patient. Results showed that high titer cold autoantibodies and 
alloantibodies (anti-E and anti-N) were present in serum of the ten-years-old child with β-thalassemia 
major. Collectively, when difficulties in blood group identification and cross matching were found in 
patients with β thalassemia major, a prompt and careful blood group serology analysis will help to 
avoid the transfusion accident due to the undetected antibodies. 
 
Key words: Thalassemia, autoantibody, alloantibody, blood type. 

 
 
INTRODUCTION 

 
β-thalassemia (Vichinsky, 2005; Cohen et al., 2004) is a 
common hemoglobin disorder in Southern China 
especially in Guangdong and Guangxi and one of the 
major public health problems.In Southern China, the 
carrier rate of β-thalassemia is 2.54% in Guangdong (Xu 
et al., 2004) and 6.78% in Guangxi (Cai et al., 2002) 

where two provinces were thalassemia occurred most 
frequently. Although blood transfusions are lifesavers for 
thalassemia patients, long-term transfusion increase the 
risk of the patients to produce the autoantibodies and 
alloantibodies (Sadeghian et al., 2009). Alloantibodies 
increase the difficulty in obtaining compatible blood
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transfusion (Cheng et al., 2012). Autoantibodies, which 
are antibodies directed against a patient’s self-antigens, 
are less widely recognized as a complication of multiple 
transfusions but may be clinically significant. Auto-
antibodies may cause autoimmune hemolytic anemias 
(AIHA), which will further aggravate the anemias of β-
thalassemia major (Meulenbroek et al., 2015).  

Autoantibodies may make it difficult to identify co-
existing alloantibodies, delaying the identification of 
appropriately matched blood products, since most warm 
autoantibodies react with most donors Red Blood Cell 
(RBC) (Barros et al., 2010). In addition, autoantibodies 
can be associated with clinically significant warm 
autoimmune haemolytic anaemia (Bass et al., 2013). In 
this report, we describe the case of a child with β-
thalassemia major who developed both auto- and 
alloantibodies following long-term transfusion. 
 
 
MATERIALS AND METHODS 
 
Case report  
 
A ten-year-old Chinese child with β-thalassemia major, who 
received no regular blood transfusion, was presented to the 
emergency room because of high fever. The fever mainly happened 
at night and with no obvious cause. The temperature could reach 
39.8℃, accompanied with yellowing of the eyes and skin, paleness, 
weary asthenia, palpitation and shortness of breath following 
exercise. Laboratory values on admission were as follows: White 
blood cell count 4.24 × 109/L, red blood cell count 1.01 × 1012/L, 
haemoglobin (Hb) 2.7 g/dL, haematocrit %, and platelet count 135 × 
109/L, NEUT 59.0%, total bilirubin (TBIL) 217.1 umol/L, indirect 
bilirubin (IBIL) 199.64 umol/L. chest X- ray report revealed bilateral 
pulmonary inflammation. Four unit of packed RBC were ready to be 
transfused to the child to ameliorate the anemia. However, there 
was a discrepancy between the forward and reverse typing. The 
direct antiglobulin test (DAT) was positive. Strong agglutination was 
made by autologous red cell and autoserum in the saline media at 
room temperature. So a blood group serology test was made to 
prove whether cold autoantibodies existed. 
 
 
Antibody screening    
 

Antibody screening was carried out by the tube method. The 
reaction was performed between patient's autoserum with 
screening cells (I, II, III DiaMed, Switzerland) and autologous red 
cells in the saline, polybrene and anti-human globulin media at 
room tempreture or 37°C.  
 
 
The absorption-elution test   
 

Patient's autologous red cells were washed for three times with 
37℃ saline until no agglutination. 2ml packed red cells was mixed 
with 2ml antoserum at 4°C for 30 min, and shook every 10 min. 
Repeat absorption until no agglutination between the autoserum 
and the screening cells at the he saline media. The packed red cells 
were eluted at 56°C for 10 min.  
 
 

Antibody identification   
 

To further investigate to identify the antibody specificity, an 16-cell  
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antibody identification panel (Diapanel, Switzerland) was used. The 
reaction between spectrum cells and patient's serum post 
absorption was performed in the saline, polybrene, and anti-human 
globulin media. 

 
 
Cross matching 

 
The patient's serum and red cells were treated by absorption and 
washed, respectively. Cross matching was performed by the 
improved polybrene kit (Zhongshan Shengke Reagent and 
Instrument, China) according to the  manufacturer’s instructions. 

 
 
RESULTS 
 
Direct Coombs test multi-specificity (Anti-IgG+Anti-C3) is 
monoclonal Anti-IgG4:4+; monoclonal Anti-C3:4+ 
 
 
Antibody screening    
 
As shown in Table 1, all reactions showed strong 
agglutination in every kind of media at room temperature. 
However, at the saline media at 37°C, patient's autoserum 
only agglutinated screening cells I, and at polybrene and 
anti-human globulin media at 37°C, patient's autoserum 
agglutinated screening cells I and II), which suggested a 
combination of autoantibodies and alloantibodies (IgG 
and IgM). Further identification was needed. 

 
 
The absorption-elution test   
 
Elution liquid agglutinated all spectrum cells in the saline, 
polybrene and anti-human globulin media, suggested the 
existence of cold autoantibodies and no autoantibody 
specificity. The titers of cold antibodies were 1024 at 4°C 
and 16 at room temperature. 

 
 
Blood group identification   
 
As shown in Table 2, there was a discrepancy between 
the forward and reverse typing before treatment of 
patient's red cells and serum, while it could be identified 
as blood group O after treatment. 

 
 
Antibody identification   

 
As shown in Table 3, alloantibodies including anti-E and 
anti-N were existed in the patient's serum. In order to 
confirm the conclusion above, an absorption-elution test 
was performed between group O red cells (CCDEE, N+) 
and the patient's serum post cold autoantibodies 
absorption. The results also demonstrated the existence 
of allo-anti-E and allo-anti-N. 
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Table 1. Reaction pattern of patient's serum with screening cells and autologous cells in different media. 
 

Screening cells 
Saline  Polybrene  Anti-human globulin 

Room temperature 37°C  Room temperature 37°C  Room temperature 37°C 

1 4+ 2+  4+ 2+  4+ 2+ 

2 4+ 0  4+ 3+  4+ 3+ 

3 4+ 0  4+ 0  4+ 0 

Auto 4+ 0  4+ 0  4+ 0 

 
 
 

Table 2. Blood group identification before and after treatment of patient's red cells and serum. 
 

  Anti-A Anti-B Anti-A,B Ac Bc Oc Auto c Rh 

Before 4+ 4+ 4+ 4+ 4+ 4+ 4+  

After 0 0 0 4+ 4+ 0 0 CCDee 

 
 
 
Table 3. The reaction pattern of spectrum cells and patient's serum post cold autoantibodies absorption. 
 

Spectrum 
cells 

Rh-Hr  MN  P  Serum after being absorbed 

D C c E e f V Cw  M N S s  P1  Saline Polybrene Anti-human globulin 

1 + + 0 + + 0 0 0  0 + 0 +  +  2+ 4+ 4+ 

2 + + 0 0 + 0 0 +  0 + 0 +  +  2+ 2+ 2+ 

3 + 0 + + 0 0 0 0  0 + 0 +  +  4+ 4+ 4+ 

4 + 0 + 0 + + 0 0  + + 0 0  +  1+ 1+ 1+ 

5 0 + + 0 + + 0 0  + 0 + +  +  0 0 0 

6 0 0 + + + + 0 0  + + + +  0  2+ 4+ 4+ 

7 0 0 + 0 + + 0 0  + 0 0 +  0  0 0 0 

8 0 0 + 0 + + 0 0  + + + +  +  0 0 0 

9 + + 0 0 + 0 0 0  + 0 + +  0  0 0 0 

10 + + 0 0 + 0 0 0  + 0 0 +  +  0 0 0 

11 + 0 + + + + 0 0  + 0 + +  +  2+ 4+ 4+ 

12 0 + + 0 + + 0 0  + + + 0  +  1+ 1+ 1+ 

13 0 0 + 0 + + 0 0  + + 0 +  +  1+ 1+ 1+ 

14 0 0 + 0 + + 0 0  0 + 0 0  +  2+ 2+ 2+ 

15 0 0 + 0 + + + 0  0 + 0 +  +  2+ 3+ 3+ 

16 0 0 + 0 + + 0 0  + 0 + 0  +  1+ 1+ 1+ 

Auto - - - - - - - -  - - - -  -  0 0 0 
 

The intension of agglutination increases from 1+ to 4+; 0 means no agglutination. 

 
 
 

Cross matching test   
 
Cross matching was performed according to the 
manufacturer's instructions. Finally, four units washed 
group O red cells without antigen E or antigen N from 
donors were transfused to the patients and showed no 
adverse reaction. 
 
 
DISCUSSION 
 
Thalassemia is a common inherited hemolytic disorder in 

southern part of China especially in Guangdong and 
Guangxi (Xu et al., 2004; Cai et al., 2002). Regular 
transfusions are essential for patients with thalassemia to 
maintain lives and development. However, the bodies' 
load of ferrum will be added up because of perennial 
anemia and transfusion. Complication such as respiratory 
infection, change of organ function and life shortening 
would take place due to the weakened autoimmunity 
(Lombardi et al., 1994; Moshtaghi-Kashanian et al., 2006; 
Wang et al., 2003; Vichinsky et al., 2005). On the other 
hand, autoantibodies, HLA antibodies and alloantibodies 
engender because of  long-term  transfusion,  which  may 



 
 
 
 
also bring difficulties to the transfusion itself (Cheng et al., 
2012; Barros et al., 2010).  

Many cases of thalassemia major accompanied with 
autoimmune hemolytic anemia have been reported in 
China, which was a threat for the patients with 
thalassemia (Huang et al., 2005). So it is critical for 
patients with thalassemia to take persistent and standard 
transfusion treatment in the early stage. Accumulated 
evidence indicated that leukocyte-reduced red blood cell 
transfusions can lighten the adverse allogeneic reaction, 
reduce the production of autoantibodies, HLA antibodies 
and alloantibodies (Higgins et al., 1996; Miyaji et al., 
2010; Sharma et al., 2010). 

In this study, we reported one rare case of β-
thalassemia major with cold autoantibodies and 
alloantibodies (anti-E and anti-N). High frequency of 
blood transfusion may contribute to the formation of auto- 
and alloantibodies. The cold autoantibodies often cause 
the difficulty of blood group identification and cross 
matching, which cover the detection of alloantibodies and 
increase blood transfusion risks. Therefore, when auto- 
and alloantibodies coexist, a prompt exclude of 
autoantibodies will help to avoid the transfusion accident 
induced by the undetected alloantibodies antibodies. 
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Case Report 
 

Teratocarcinosarcoma of the tongue with bilateral neck 
nodal metastases 
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When confronted with a tongue and neck mass in a child, a specific diagnosis can be difficult to make 
with a differential diagnosis often provided. Teratocarcinosarcoma of the tongue with metastases to the 
neck would be considered an extremely rare specific diagnosis to correctly make prospectively. This 
study presents the clinical appearance, as well as the CT, MRI, PET and pathologic findings in this rare 
entity. With this information and constellation of findings, it is believed that this rare entity should be 
included in the differential diagnosis.    

 
 
CASE REPORT 
 
A 14 year old male presented with 4 months history of an 
enlarging tongue lesion and enlarging right neck mass. 
Physical examination revealed a focal fullness of the right 
side of the tongue with an apparent submucosal mass, 
but no mucosal abnormality. A 12 cm right neck mass 
extruded through the skin (image G) with several 
additional enlarged multilevel cervical nodes bilaterally.  
CT (Image 1), MRI (Image 2), and PET/CT (Image 3) 
confirmed the right neck mass (long arrow), tongue mass 
(short arrow) and left neck nodes (double arrows). 
Bilateral modified neck dissection, right hemiglossectomy 
and superficial parotidectomy were performed.  

Pathology revealed metastatic teratocarcinosarcoma in 
23 of 44 nodes and the parotid. The largest nodal 
metastasis was 12 cm, with extranodal extension (Image 
3F). Teratocarcinosarcoma formed a 5.2 × 3.0 × 2.7 cm 
mass  in  the  tongue  musculature.  Left  level  I-V  lymph 

node dissection revealed metastatic terato-
carcinosarcoma in 6 of 26 nodes: (3 of 5 level IIA, 3 of 17 
level III); largest 2.8 cm level IIA, with extranodal 
extension.  

There was metastatic teratocarcinosarcoma in a single 
left retropharyngeal lymph node. The tumor demonstrated 
a mixture of heterogeneous elements including un-
differentiated carcinoma, undifferentiated spindle cell 
sarcoma, primitive neuroepithelial elements, differentiating 
ganglioneuronal/glial elements (Image 4A to E). The 
morphologic and immunophenotypic features were 
consistent with teratocarcinosarcoma. The patient 
completed treatment with Cisplatin and 27 of 30 fractions 
radiotherapy (5400 of 6000 cGy). PET/CT demonstrated 
widespread metastases including neck, mediastinum, 
lumbar spine, and iliac region. The patient was lost to 
follow-up 16 months after presentation. 

 

*Corresponding author. E-mail: kalina.peter@mayo.edu. Fax: (507) 266-1657. Tel:  (507) 284-6036. 
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Image 1. Neck mass on contrast enhanced CT.     

 
 
 

 
 
Image 2. MRI of right tongue mass (long arrow), right neck mass (short arrow) and left neck nodes (double arrows). 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
               
 
 

 

 

   

 
G –  exophytic neck mass                  F – gross specimen of resected neck mass 

 
 
Image 3. PET/CT of right tongue mass (long arrow), right neck mass (short arrow) and left neck 
nodes (double arrows). 
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Image 4. Ectodermal Components (A, Primitive cells forming neural rosettes-resemble developing neural tissue; B, 
Malignant epithelioid areas with plump cells growing in solid sheets; C, Pink, loose stroma admixed with ganglion-like cells 
c/w ganglioneuronal tissue) and Mesodermal Components (D, Primitive spindled cells with sarcomatous features; E, Large, 
rhabdoid cells with eosinophilic cytoplasm and eccentric nuclei resembling rhabdomyosarcoma). 

 
 
 
DISCUSSION 
 
Teratocarcinosarcoma arises from pluripotential stem 
cells, often with an immature appearance, explaining its 
heterogeneous microscopic appearance. There are 
benign neural elements and various benign and malignant 
epithelial and mesenchymal components (Smith et al., 
2008). There are portions of squamous cell or 
adenocarcinoma with sarcomatous components of 
spindle cell, smooth muscle, skeletal muscle, cartilage, 
and/or bone origin (Mondal et al., 2012). Treatment 
includes a combination of surgery, chemotherapy and 
radiation. Because the tumors consist of multiple 
malignant cell lines, chemotherapy should be 
individualized to the specific pathology present (Nitsche 
et al., 2005). The rare presentation and varied com-
bination of histopathological features make it difficult to 
choose an optimal treatment strategy (Budrakkar et al., 
2010). Teratocarcinosarcoma is an aggressive neoplasm 
with a poor prognosis (46% 5 year survival).  Lesions 
typically arise in the sinonasal tract or nasopharynx, 
becoming symptomatic after invading surrounding tissues. 
As such, they present at an advanced stage (Budrakkar 
et al., 2010), typically in adult males. Most commonly, 
progression is due to local/regional failure, with distant 
and nodal metastasis less common. Behavior varies 
depending on the type of carcinoma and sarcoma within 
the tumor. This case is unique in that it represents an 
uncommon presentation of an already rare tumor  due  to 

the patients’ young age, the atypical location of the 
primary lesion, oral cavity and the unusual clinical 
presentation (early aggressive nodal and distant 
metastasis). There are only 3 prior reports in patients 
under 18, including the sphenoid sinus in a 10 year old 
(Budrakkar et al., 2010), oral cavity in a 10 year old 
(Crazzolara et al., 2004), and nasal cavity in a 15 year 
old (Agrawal et al., 2012). This case is also important in 
that it demonstrates the importance of performing high 
quality biopsies in multiple locations in a heterogeneous 
tumor.  While heterogeneity can be related to necrosis, 
tissue invasion, or other factors; complex lesions such as 
this often require multiple aggressive biopsies for 
diagnosis and timely optimal management.  
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