
1

Know your 
calculus: 
What to do 
with no U + S 

HAABB 9/20/2023

Alexander Braun, MD

Who am I

• Medical school and residency at the University 
of Nebraska Medical Center in Omaha

• Fellowship in Transfusion Medicine at the 
University of Minnesota in Minneapolis

• General private practice pathologist employed 
by KC Pathology

• Stationed at St. Luke’s hospital on the Plaza
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MNS blood group

• Discovered in 1927 by Landsteiner and Levine and named after the first three antigens 
identified in the system: M, N, and S.

• Located on chromosome 4q31.21

• The MNS group consists of 49 antigens on two glycoproteins

• (M and N) and (S and s) are paired antithetical antigens

• The M and N antigens are located on glycophorin A (GPA)

• S and s antigens are located on glycophorin B (GPB)

MNS blood group

• GPA is prevalent in much higher 
concentrations on the cell membrane 
than GPB, possibly accounting for 
lower sensitization to S and s.

• Both GPA and GPB are exploited by 
Plasmodium falciparum as receptors 
for binding to red cells and may be 
critical to the invasion process.
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Antibodies to M and N

• Anti-M is a relatively common antibody, whereas anti-N is less common

• Most anti-M and –N antibodies are of the IgM class and are not active at 37 C. The are 
usually not clinically significant and can often be ignored in clinical practice.

• Many examples of anti-M are naturally occurring.

• Very rarely, anti-M has been implicated as the cause of acute and delayed hemolytic 
transfusion reactions, and very rarely anti-M has been associated with severe hemolytic 
disease of the fetus and newborn.

• Anti-N is not generally associated with either HTRs or HDFN.

Antibodies to S and s

• Antibodies to the S antigen are more commonly of the IgG class.

• Anti-S can be naturally occurring, 

• Antibodies to S may result in no to moderate (rare) HTRs and no to severe (rare) HDFN.

• Antibodies to the s antigen are more commonly of the IgG class.

• Antibodies to s may result in no to mild (rare) HTRs and no to severe (rare) HDFN.
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U antigen structure 
and genetics

• The red cells of about 1-2% of Americans of African 
ancestry are S-s- and lack the high-prevalence antigen U.

• 99.9% of Caucasians express the U antigen

• This absence may be due to either a deletion of the 
coding region of GPB, or a variation of the U antigen 
(Uvar )

• Anti-U is of the IgG class and has been implicated in 
autoimmune hemolytic anemia, and may be responsible 
for severe HTR and HDFN.

Patient presentation intro

• A 78 year old female inpatient with primary myelofibrosis who was 
hospitalized for chest pain, palpitations, exertional dyspnea

• She is transfusion dependent with a long history of transfusion.

• She has a known cold auto-antibody.

• Her hemoglobin was 5.4 g/dL on admission.

• Type and screen ordered
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What is primary 
myelofibrosis

• Myeloproliferative neoplasm

• Primary driver is JAK2 V617F, CALR, or 
MPL mutations

• The abnormal clonal cells are 
megakaryocytes

• Fibroblasts secrete collagen and 
reticulin proteins that cause fibrosis, 
resulting in decreased hematopoiesis

• Treatment is largely supportive, 
especially transfusion

Screen results (Immucor Echo)
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CBC interpretation

CBC interpretation
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Compatibility math

• Caucasian

= (%O + %A)*(1-%C)*(1-%K)*(1-%U)

= (0.45 + 0.40)*(1 – 0.68) * (1 – 0.09) * (1 – 0.99)

= 0%

• Black

= (%O + %A)*(1-%C)*(1-%K)*(1-%U)

= (0.49 + 0.27)*(1 – 0.27) * (1 – 0.0.2) * (1 – 0.98)

= 1.1%

Next steps

• Patient started treatment with Retacrit (epoetin alfa-epbx)

• Request for rare donor units made to the New York Blood Center
• Less than a dozen U negative units available in the country

• After discussion with SLH pathology, the patient’s transfusion threshold was moved to 
5.0 g/dL and later 4.5 g/dL

• Lab draw frequency decreased
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Treatment log

• Transfused one U negative unit on admission day (day 0)

• Transfused one U negative unit on day +7

• Transfused one U negative unit on day +18

• Transfused one U negative unit on day +22

• Transfused one U negative unit on day +23

• Transfused two U negative units on day +43

Something’s got to give

• Around day +50, there are no units available in the United States

• No viable family donors

• Monocyte monolayer assay (ordered earlier) is resulted
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Monocyte monolayer assay

• The monocyte monolayer assay (MMA) is used to determine the clinical significance of 
alloantibodies produced by blood transfusion recipients.

• Useful in a situation such as ours where compatible blood products are not available.

• Essentially, this labor-intensive assay uses donor mononuclear cells, donor antigen 
positive red cells, and patient plasma to assess the antigen generating ability of the 
patient to attempt to predict their clinical reactivity to an incompatible blood 
transfusion.

MMA Results



10

MMA Results

• Case report series of three U- patients transfused U+ pRBCs

• Two received IVIG prophylaxis with the following regimen:
• 0.5 g/kg IVIG given day before transfusion

• 1 g/kg given day of transfusion

• 0.5 g/kg given day after transfusion

• The two patients given U+ units with prophylaxis had no discernable 
acute or delayed HTR
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• Case report series of two patients with rare antibodies (anti-U and 
anti-Jra) 

• Both received IVIG, one as prophylaxis and the other as post-
exposure 

• Neither patient given IVIG had any discernable acute or delayed HTR

Treatment regimen

• The patient was given 60 mg prednisone the day before transfusion

• Given 50 g IVIG (Privigen) the day of transfusion (0.6 g/kg)

• Transfused one unit of pRBCs that were C-, U+

• Continued on 60 mg of prednisone

• She had a mild uptick in her LDH and serum haptoglobin

• LDH: 311 U/L  from 249 U/L baseline

• Haptoglobin: 376 mg/dL from 340 mg/dL baseline

• Hgb increased from 5.0 g/dL to 5.8 g/dL, which persisted for the next 7 days, after which 
she was transfused another unit of C-, U+ blood with repeated steroid/IVIG prophylaxis
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MMA follow up results (2 months after U+ transfusion)

Patient outcome

• Patient is still with us and remains transfusion dependent, and receives the same IVIG 
prophylactic regimen
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Thanks/questions

• Many thanks to the following individuals

• The excellent blood bank staff in the Saint Luke’s System

• The individuals at Community Blood Center / NYBCe 

• My colleague Ben Wagenman MD, who was the lead contact on this case

• My kindergartner and toddler for tolerating me while I put this together
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