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Abstract 

Background: Clinically significant non-ABO alloantibodies are usually acquired IgG 

antibodies that react at 37°C, thus potentially causing delayed hemolytic transfusion 

reactions under physiologic conditions. In contrast, anti-Lewis antibodies are usually low-

titer IgM antibodies that react below 30°C and are rarely considered clinically significant. 

However, warm-reacting anti-Lea (Lewis A) and anti-Leb (Lewis B) antibodies have been 

reported.  

Case Report: A middle-aged black female G3P3 without previous blood transfusions was 

diagnosed with a rhabdomyosarcoma after presenting to the ED with orthostatic symptoms 

due to irregular vaginal bleeding. Two red blood cell units were pre-ordered by the primary 

team for her scheduled total abdominal hysterectomy and possible bilateral oophorectomy. 

The antibody screen test identified clinically significant anti-Lea antibody reacting at room 

temperature and at 37°C using the reagent red blood cell tube test method. Multiple 

antibody panels with selected reagent red blood cells confirmed the specificity of the anti-

Lea antibody. A cold agglutinin autoantibody was identified but autocontrol was negative 

at 37 ºC with anti-human globulin (AHG). Also, a clinically insignificant anti-Leb antibody 

was not ruled out. Two units of Lea and Leb antigen-negative type O positive red blood cell 

units were selected that were crossmatched at the 37°C AHG phase with pre-washed donor 

red blood cells. 

Conclusion: We share our experience with a patient with a rare anti-Lea antibody that 

reacts at 37°C. It may be favorable to provide Lea and Leb antigen-negative red blood cell 

units crossmatched at 37°C with pre-washed donor red blood cells and AHG anytime 

clinically significant anti-Lewis antibodies are detected during a patient’s lifetime; 

especially among Le(a-b-) phenotype recipients undergoing chronic red blood cell 

transfusions. Further investigation is needed to avoid post-transfusion alloimmunizations 

and determine the clinical significance of kidney allograft rejections among Le(a-b-) 

phenotype recipients. 
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Introduction 

Unlike most non-ABO blood group systems which originate from erythroid precursors, Lewis antigens 

originate from embryonic endoderm and are commonly found in blood plasma, saliva, breast milk, and 

urine. [1] Interestingly, the Lewis blood group system is related to the ABO blood group system, and 

it mainly involves the secretion or synthesis of Lea, Leb, and ABH antigens. Overall, the presence and 

interaction between the autosomal dominant fructosyltransferases FUT2 and FUT3 determine the 

Lewis phenotypes in secretions. [1] The Lewis allele expresses the FUT3 enzyme, and the Secretor 

allele expresses the FUT2 enzyme. The main Lewis phenotypes include Le(a+b-), Le(a-b+), and Le(a-

b-). The Le(a-b+) phenotype synthesizes small quantities of Lea antigen as an intermediate product.  

Anti-Lewis antibodies are not usually clinically significant for various reasons. [2] First, the prevalence 

of anti-Lewis antibodies that react at 37°C is low. Second, Lewis antigens easily shed off cells because 

they are soluble glycolipids that loosely and passively integrate into the cell membrane of red blood 

cells, lymphocytes, and platelets. [1] This allows the recipient’s anti-Lewis antibodies to bind with free 

donor Lewis antigen in the recipient’s blood plasma instead of directly binding to red blood cells. This 

interaction is thought to reduce the hemolytic effect on red blood cells thereby preventing serious 

hemolytic transfusion reactions. Third, Lewis antigen concentration is dependent on cell turnover and 

blood plasma volume. [1][2][3] For example, in pregnancy, the increased blood plasma volume 

decreases the concentration of Lewis antigens that can transiently promote anti-Lewis antibody 

formation up to 6 weeks postpartum. Fourth, IgM is less likely to cross the placenta and cause 

hemolytic disease of the newborn and fetus. In addition, Lewis antigens are poorly expressed in the 

red blood cells of neonates and may take up to 6 years after birth to fully express their Lewis phenotype 

in red blood cells and other tissues. [1]  

However, the hemolytic potential of anti-Lea, and less frequently anti-Leb, antibodies is seen when 

IgM, rarely IgG, react at 37°C. [1][2][3] Anti-Lewis antibodies are thought to occur after non-specific 

environmental exposure, although pregnancy and transfusion-induced alloimmunization are also 

thought to play a role. [2] The anti-Lea antibody has been found to be the most common clinically 

significant anti-Lewis antibody. Approximately 22% of the African American population has the Le(a-

b-) phenotype compared to 6% of the White population. Thus, African American patients are more 

likely to develop clinically significant antibodies since individuals develop antibodies against the 

Lewis antigens that they lack. [1][2] Current guidelines state that recipients with anti-Lewis antibodies 

should be crossmatch compatible at 37ºC with AHG. [3] Donor red blood cells are recommended to 
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be washed before the crossmatch to avoid false negative results due to the Lewis antigen-antibody 

neutralization in the plasma. [4]  

 

Case Presentation 

A middle-aged black female G3P3 without previous blood transfusions had a history of a possible 

stroke, pseudotumor cerebri complicated by bilateral vision loss, and an HPV positive pap smear. The 

patient presented to the ED after feeling a painful mass protrude from her vagina while urinating. She 

did not have constitutional symptoms and was in her usual state of health before symptom onset. 

Although, she endorsed gradually worsening irregular vaginal bleeding and dyspareunia. Past surgical 

history includes bilateral salpingectomy and tonsillectomy. The patient was not taking any chronic 

medications and was recently started on Oxycodone for pain control. 

Vital signs were within normal limits. The physical exam revealed a friable cystic cluster protruding 

from her vagina. Exam under anesthesia revealed that the mass covered the entire cervix. Labs were 

significant for anemia with a hemoglobin of 9 g/dL, normal white blood cell count of 10,000, high 

platelet count of 510,000, and a negative pregnancy test. Pelvic ultrasound showed mild endometrial 

stripe thickening. CT scan of her pelvis showed uterine/vaginal prolapse. She subsequently underwent 

an excisional biopsy that was diagnosed as a rare cervical botryoid rhabdomyosarcoma. CT chest and 

MRI of pelvis did not identify metastatic disease. The patient was scheduled for a total abdominal 

hysterectomy and possible bilateral oophorectomy with future adjuvant chemotherapy and possible 

pelvic radiotherapy after surgery with intent for cure.  

Two red blood cell units were pre-ordered by the primary team for her scheduled surgery. The patient 

did not have a history of previous blood transfusions per chart review. The antibody screen test was 

positive for a cold agglutinin autoantibody for the first time 3 years after her first pregnancy. Then 5 

years after her first pregnancy, the antibody screen revealed a clinically insignificant anti-Lea antibody. 

The patient developed the newly identified clinically significant anti-Lea antibody 14 years after first 

testing positive for non-specific cold agglutinin autoantibodies. Interestingly, the patient’s antibody 

screen remained positive between pregnancies but was negative on the days she delivered. This is 

contrary to what is stated in the literature. [2]  

The patient’s blood was typed as B Rh positive. Low ionic strength saline (LISS) solution, saline 

solution, and modified Alsever’s solution were used to suspend the reagent red blood cells at room 

temperature and at 37ºC. The antibody screen test was performed using the reagent red blood cell 0.8% 
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Surgiscreen adherence method and it was positive for clinically significant anti-Lea antibody reacting 

at room temperature and at 37ºC with polyspecific anti-human globulin (AHG).  

Non-specific cold agglutinin autoantibodies were also identified exclusively reacting at room 

temperature. In addition, a cold-reacting anti-Leb antibody was most likely present but was not 

confirmed since it was clinically insignificant. Autocontrol was negative at 37 ºC with AHG. 

Identification was confirmed with multiple antibody panels with selected type O reagent red blood 

cells. The 30-minute test without enhancements but with AHG, the Polyethylene glycol (PEG) & AHG 

test, and the pre-warm technique with AHG each demonstrated significant agglutination.  

Overall, 2+ to 3+ red blood cell agglutination was consistently shown at room temperature and at 37ºC 

for all the reagent red blood cells that expressed the Lea antigen. These findings support the 

identification of clinically significant warm-reacting anti-Lea antibody which can potentially cause 

hemolytic transfusion reactions. We recommended that the patient receives Lewis antigen-negative 

red blood cell units crossmatched at 37°C with pre-washed donor red blood cells and AHG for all 

future transfusions. Therefore, two units of Lea and Leb antigen-negative type O positive red blood 

cell units were selected.  

 

Discussion 

We share our experience with a middle-aged black female G3P3 without previous blood transfusions 

found to have clinically significant anti-Lea antibody. This is unusual because nearly all anti-Lewis 

antibodies are clinically insignificant. [1][2][3][6] However, the patient’s anti-Lea antibody was found 

to be reactive at room temperature and at 37°C, suggesting an IgM antibody with a wide thermal 

amplitude, which could potentially cause acute intravascular hemolysis under physiologic conditions. 

[7][8][9][10] We did not specifically test our patient to determine the Lewis phenotype or whether the 

reactive antibody was IgG or IgM. Although, the patient likely has the Le(a-b-) phenotype since the 

antibody panel was positive for a clinically insignificant anti-Leb antibody. This was not confirmed in 

the presence of the cold agglutinin autoantibody due to its clinical insignificance.  

Current guidelines require crossmatch compatibility at 37 ºC, but do not necessarily require antigen-

negative blood transfusions for recipients who have developed anti-Lewis antibodies. [6] Anti-Lea and 

anti-Leb antibodies commonly develop in individuals with the Le(a-b-) phenotype without a history 

of blood transfusions. Nonetheless, anamnestic acute and delayed hemolytic transfusion reactions have 

been reported from Lewis antigen incompatible red blood cell transfusions. [7][8][9][10][11] 

Approximately 78% of the population does not express the Lea antigen, thus finding Lea antigen-
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negative blood donors would likely not be difficult. [1] However, the frequency of Le(a-b-) phenotype 

recipients developing a clinically significant anti-Leb antibody after a blood transfusion from a Le  

(a-b+) phenotype donor has been reported. [9] The incidence of Le(a-b-) phenotype in the African 

American population is approximately 22% and in the White population it is about 6%. [1][2][3] 

Therefore, finding Lewis antigen-negative red blood cell units may be a challenge, since most blood 

donors are White and likely express Lewis antigens.  

Interestingly, acute hemolytic transfusion reactions have been implied in patients with anti-Lewis 

antibodies despite negative pre-transfusion sample testing. [7][8][9][10] Thus, the strategy of solely 

relying on the crossmatch for the identification of clinically significant anti-Lewis antibodies may be 

problematic for two reasons. First, Lewis antigens that are soluble in the donor’s blood plasma may 

prevent the detection of clinically significant anti-Lewis antibodies during a crossmatch. [4] Thus, 

washing donor red blood cells before a crossmatch at 37°C with AHG likely prevents false negative 

results and acute hemolytic transfusion reactions. [11] However, it is not known how much this 

increases the detection of low-titer clinically significant anti-Lewis antibodies.  

Second, the concentration of anti-Lewis antibodies and Lewis antigens physiologically fluctuates due 

to changes in plasma volume (e.g. pregnancy), hematocrit (e.g. hemolysis), and lipid levels (e.g. liver 

disease). This may also cause clinically significant anti-Lewis antibody titers to become undetectable 

during pre-transfusion testing at any given time. [7] For example, our patient’s anti-Lea antibody 

became undetectable the closer she was to giving birth but reappeared in-between pregnancies despite 

pre-washing the donor’s red blood cell unit. This is the opposite to the typical increase in anti-Lewis 

antibody titer when the pregnancy is further developed. [1][2][3] In addition, each pregnancy appeared 

to increase the immunogenicity of the anti-Lea antibody in our patient. This is likely secondary to 

Lewis antigen exposure during birth, but the mechanism is unclear given that neonates have not been 

found to significantly express Lewis antigens in their red blood cells or tissues. [1]  

Overall, the clinical implications of anti-Lewis antibodies are difficult to study because of their low 

prevalence and their ability to avoid detection. Therefore, it may be favorable to provide Lea and Leb 

antigen-negative red blood cell units crossmatched at 37°C with pre-washed donor red blood cells and 

AHG anytime clinically significant anti-Lewis antibodies are detected during a patient’s lifetime. This 

would reduce false negative results during the crossmatch and avoid the potential of developing 

clinically significant anti-Lea and anti-Leb antibodies among individuals with the Le(a-b-) phenotype, 

especially for those undergoing chronic red blood cell transfusions. 
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Future studies could investigate potential alternatives to Lewis antigen-negative red blood cell units. 

It may be interesting to see if washing donor red blood cell units with saline before a transfusion could 

decrease the amount of Lewis antigens and prevent hemolytic transfusion reactions. In addition, the 

concentration of Lewis antigen within red blood cell units has been noted to decrease the longer a red 

blood cell unit is stored on the shelf. [12] There may be a specific point in time when red blood cell 

units become negative for Lewis antigens and could be safely transfused into patients with clinically 

significant anti-Lewis antibodies. Another solution may be to neutralize all the donor’s Lewis antigens 

with antigen-specific antibodies that are already used for Lewis antigen phenotyping. [13][14][15] It 

should also be noted that individuals that are blood type O express more Lewis antigen than other ABO 

blood groups. [8] Therefore, avoiding type O Lewis antigen-positive red blood cell transfusions in the 

setting of clinically significant anti-Lewis antibodies may be beneficial when Lewis antigen-negative 

red blood cell units are not available.  

Furthermore, another area of medicine where anti-Lewis antibodies have been thought to be clinically 

insignificant is transplant medicine. However, kidney allograft rejections have been reported among 

Le(a-b-) phenotype recipients due to donor Lewis antigen incompatibility. [16][17] Liver allograft 

rejections have not been associated with the Lewis blood group system. [18] This is likely because the 

kidney contains higher concentrations of Lewis antigens for unclear reasons. Further investigation is 

needed among Le(a-b-) phenotype recipients to determine the clinical significance of anti-Lewis 

antibodies causing kidney allograft rejection. [1][2][3]. 
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