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Case Study 1 

 



 Patient Demographics 

 -44 year old  

 -African-American Female 

 -Diagnosis: Gastroenteritis 

 -Facility reported a history of: 

   Anti-D, -Jka, -Lua 

 



ABO/Rh 

Anti-A Anti-B Anti-D Control Weak D Weak D 
Control 

A1 Cells B Cells Interp. 

O 4+ O O O O 4+ O B 
Negative 



Antibody Screen 
LISS Gel 

I.S. 15’ @ R.T. 15’ @ 4°C 37°C AHG IAT 

R1R1 0 0 0 0 2+ 3+ 

R2R2  0 0 0 0 2+ 3+ 

rr 0 0 0 0 1+ 3+ 

Auto 
Control 

0 0 0 0 0 0 



Summary of Antibody Panel 
Findings 

 Plasma Testing (Untreated) 
 27 cells tested by Gel-IAT were pan-reactive with 2-3+ 

strength  
 

 Plasma Testing (Ficin Treated) 
 11 cells tested by Gel-IAT were pan-reactive with 4+ 

strength 



What Are We Thinking? 

 A possible antibody to a high incidence antigen in the 
Kell System 

 
 Ran 3 DTT treated cells 
 Negative at 37°C 
 1+ Positive at AHG  
 

 Maybe a cold being enhanced by Ficin and Gel testing 
 
 

 
 
 



DTT Treated Cells Tested 



Patient’s Serological  
Phenotype 

C c E e K Fya Fyb Jka Jkb M N S s 

+ + o + o o o o + + + O + 



A Quick Review  

 Patient has a history of Anti-D, -Jka and Lua per hospital 

 

 Patient’s serological phenotype tells us we need to rule 
out E, K Fya, Fyb (?) and S 



A break in the pattern?  

 Decided to drop back down to LISS  and saw some 
negative reactions ! 

 

 Enough to get rule outs!  
 Able to rule out Anti-Fya, -Fyb, -S with at least one 

homozygous cell using LISS-IAT 
 Other clinically significant alloantibodies were ruled out 

using patient’s serological phenotype  



What Do We Call This? 

 Determined pattern of reactivity suggested the presence of 
a possible HTLA-like antibody 

 

 Sample was QNS for further antibody identification 
studies 

 

 Could not conclusively rule out Anti-E & Anti-K 



Transfusion/Crossmatch   

 Crossmatched 3 B Negative units seroconfirmed negative 
for E, K, Jka & Lua 

 

 Only 1 out of 3 phenotypically similar units crossmatched 
were compatible by LISS-IAT 

 

 Issued 1 compatible unit 



2 Months Later! 

 A new antibody identification is requested two months later 

 

 Patient’s ABO still types as B Negative with no discrepancy 

 

 Patient’s antibody screen demonstrating panagglutination by 
LISS-IAT with a negative autocontrol 
 Based on previous work-up, avoided antibody testing by Gel-IAT 



Patient’s DAT 

Poly AHG Anti-IgG Anti-C3 Gel-IgG Interp. 

O O O VW+ Positive 



Eluate Results 

 Eluate 
 All cells tested were pan-reactive by Gel-IAT 
 Warm autoantibody or antibody to high-incidence antigen? 

 

 Eluate Autocontrol 
 Reactive 
 Indicative of a warm autoantibody 

 

 



Plasma Results 

 All cells were pan-reactive by LISS-IAT, including: 

 
 Phenotypically similar cells 

 
 Ficin treated cells 

 
 DTT treated cells 



Adsorption Study  

 An adsorption using allogenic red cells (C, E, K, Jka negative) 
was performed  

 Anti-Fya was underlying in patient’s plasma after adsorption 

 All other clinically significant alloantibodies were ruled out 
using adsorbed plasma (or….are they?) 

 Downside of adsorptions: 
 The risk of adsorbing out an antibody to a high frequency antigen 



Adsorption Study (cont’d)  

 1x PeG adsorbed plasma 
 Conclusively ruled in Anti-Fya 

 6 of 14 Fya negative cells tested were demonstrating reactivity 
ranging from w+ - 3+  

 5 of those 6 cells tested were demonstrating anti-e specificity 
 1 non-specific reaction  

 Concluded the patient has a probable anti-hrB due to the 
reactivity we’re seeing on R2R2 cells 



Molecular Test Results  

 Due to the following the patient’s DNA was extracted and 
molecular genotyping was performed 

 
 Warm autoantibody in the eluate 
 Possible warm autoantibody in the plasma 
 Suspicion of an underlying anti-e in adsorbed plasma 



Molecular Results 
Antigens (ISBT Phenotype) Predicted Phenotype Result 

C (RH:2) + 

E (RH:3) 0 

c (RH:4) + 

e (RH:5) + 

CW (RH:8) 0 

V (RH:10) 0 

hrS (RH:19) + 

VS (RH:20) + 

hrB (RH:31) 0 



Finalization of Results 

 Molecular genotyping of the patient concluded that the 
patient has 
 Partial C, c and e antigens 

 
 

 Rh(D) negative blood that is also hrB negative is 
extremely difficult to match 

 



Transfusion and Crossmatch  

 Two B Negative RBC units seroconfirmed to be negative 
for C, E, K, Fya, Jka and Lua were issued 

 

 Units issued were 1- 2+ incompatible using LISS-IAT and 
using 1x PeG adsorbed plasma through AHG. 

 

 Did not issue hrB negative RBC units for transfusion 



hrB 

 Antigen 
 Named “hr” from the Wiener terminology for e and “B” for the 

first known patient to produce the antibody (Bastiaan) 
 98% occurrence in all populations 
 97% occurrence in black population 
 Resistant/Enhanced by Ficin 
 Resistant to DTT treatment 
 



Anti-hrB 

 Anti-hrB 

 IgG antibody reactive at 37°C through AHG phase 
 Generally, NOT clinically significant 
 Anti-e like antibody (not to be confused with e –specificity 

in WAA)  
 Not typically associated with hemolytic complications 
 If possible, preferred to maintain phenotypic compatibility 

for transfusion to avoid “theoretical” risks of hemolysis 
and HDFN 

 



Anti-hrB(RH:31) vs. Anti-HrB(RH:34) 

 Both are rare alloantibodies that are typically found in African Americans, most 
notably found in sickle cell patients that are chronically transfused 

 

 Both have a serological relationship with the e antigen 

  

 Anti-HrB and Anti-hrB are two different and independent specificities 

 

 Key difference: Anti-HrB is an antibody to a high incidence antigen in the Rh 
system and IS clinically significant 
 

 



Case Study 2 



 Patient Demographics 
 66 year old 
 African American Female 
 Hgb / Hct: 7.5 / 24.8 
 Diagnosis: Oncology Patient, Autoimmune Anemia, 

Spherocytosis 
 Recently transfused (15 days prior to current sample) 
 Facility reports a history of Anti-c 



ABO/Rh & DAT 

Anti-A Anti-B Anti-D A1 Cells B Cells Interp. 

O O 4+ 4+ 4+ O Positive 

Poly AHG Anti-IgG Anti-C3 Gel-IgG Interp. 

M+ O O 1+ Positive 



Antibody Screen (Tube vs. Gel) 

LISS-IAT Method 
PeG-IAT Method 



Antibody Screen (Tube vs. Gel) 



Antibody Identification
 (Plasma) 

 A selected cell antibody panel was tested using c negative 
RBCs to rule out other clinically significant alloantibodies 

 

 Only 1 of 10 c negative cells tested were non-reactive by 
PeG-IAT 

 

 



Patient’s Serological 
Phenotype 

 Using patient’s serological phenotype we can determine 
what clinically significant alloantibodies the patient can 
possibly make 

C c E e K Fya Fyb Jka Jkb M N S s Lea Leb 

+ O O + O O O + O O + O O + O 



Adsorption Study 

 A 1x allogenic PeG adsorption was performed using a cell negative for 
  C, E, K, Fya, Fyb, Jkb, S, Lea 

 

 The risk of adsorbing out an antibody to a high incidence antigen exist 
using this technique, however, we did not believe at this time the patient 
had made an Anti-U (later identified) 

 

 Using adsorbed plasma we were able to conclusively rule out any 
underlying alloantibodies in patient’s plasma to common antigens 
 Anti-K, -Jkb, -Fya, -Fyb, -S 

 
 



Eluate Results 

 1 of 9 cells initially tested was non-reactive with patient’s 
eluate 

 

 



Eluate Results 
(Trying to Confirm Our Suspicions) 

 Tested 6 additional S, s negative cells (historically negative by molecular testing) 
with patient’s eluate 
 Cells used were from donor cells in our Special Antigen Unit Inventory 
 

 4 of the 6 cells tested with U negative cells were reactive w+ - 4+ by Gel-IAT 

 

 Ficin treated these same cells and tested the eluate by Gel-IAT 

 

 Could not conclusively rule out Anti-Fya in the eluate 



Eluate Results 

1.) Untreated 
2.) Ficin Treated 



A Summary of Findings  

Patient Plasma 

-History of an Anti-c  

  (not re-identified in current specimen) 

-No other clinically significant alloantibodies 

 

Patient Eluate 

-Anti-U 

-Unable to conclusively rule out antibodies to Fya 



Molecular Testing 
Antigens (ISBT Phenotype) Predicted Phenotype Result 

C (RH:2) + 
E (RH:3) O 
c (RH:4) O 
e (RH:5) + 

CW (RH:8) O 
V (RH:10) O 
hrS (RH:19) + 
VS (RH:20) O 
hrB (RH:31) + 
M (MNS:1) O 
N (MNS:2) + 
S (MNS:3) O 
s (MNS:4) O 
U (MNS:5) O 



Transfusion and Crossmatch 

 No RBC units were issued at the time of antibody 
identification due to the rarity of blood needed 

 

 Patient would require O Positive RBCs negative for  
 c, Fya and U 



Finding Units 

 Just as difficult as Finding Nemo 

 Antigen frequency of U in Caucasian population=100% 

 Antigen frequency of U in Black population = 99% 

 c negative units in Black population=3% 

 Use of National Blood Exchange 

 Contact family (preferably siblings) to get there 
pheno/genotype and request them to donate blood, if possible 



c 

 Antigen 
 80% occurrence in Caucasian population 
 97% occurrence in Black population 
 Strongly expressed at birth 
 Can demonstrate dosage 
 Enhanced with Ficin 

 Anti-c 
 Can be an IgM or IgG antibody 
 Usually seen at 37 and AHG 
 Stimulation: RBC 
 Can cause hemolytic transfusion reactions 
 Can cause HDFN 



U 

 Antigen 
 High frequency antigen 
 Strongly expressed at birth 

 Anti-U 
 IgG antibody demonstrates at AHG 
 Stimulation: RBC 
 Can cause hemolytic transfusion reactions 
 Can cause HDFN 

 
 



Case Study 3 

  



 Patient Demographics 
 41 year old 
 African American Male 
 H / H: 6.9 / 21.3 
 Facility reported diagnosis: Anemia  
 No history of recent transfusion 



ABO/Rh & DAT 

Anti-A Anti-B Anti-D A1 Cells B Cells Interp. 

O O 4+ 4+ 4+ O Positive 

Poly AHG Anti-IgG Anti-C3 Gel-IgG Interp. 

O N.T. N.T. N.T. Negative 



Antibody Screen 



Antibody Identification 

 Plasma (Untreated) 
 All 11 cell tested by LISS-IAT were 3+ 

 Plasma (Ficin Treated) 

 A 10 cell Ficin Panel was tested and demonstrated 4+ 
panagglutination  

 Plasma (Frozen Red Cells) 
 Four Jsb negative cells were tested by LISS-IAT. All four cells 

were negative. 
 Still need to rule out other clinically significant alloantibodies 



Patient’s Serological 
Phenotype 

C c E e K Fya Fyb Jka Jkb S s 

O + O + O O O + O + + 



Looking Past the Anti-Jsb 

 Unfortunately, we didn’t have enough Jsb negative cells to test 
in LISS to complete our rule outs 

 Using DTT treated RBCs (destroy antigens in the Kell Sysem) 
we were able to “remove” the Jsb from the picture 

 Using DTT treated cells we identified an Anti-E in patient’s 
plasma and were able to rule out other clinically significant 
alloantibodies 

 Unable to rule out antibodies to the K antigen due to the DTT 
treatment 



Dithiothreitol (DTT 

 Dissolves the disulfde bonds between amino acids (cysteine) 

 Used to eliminate Kell system antigen activity by destroying 
the disulfide bonds that hold together the Kell Antigens 

 Also alters: Lutheran. Yta and Dombrock 

 Removes CD38 carried on mature RBCs (useful way to remove 
panagglutination caused by the drug “Dara” (daratumuab) ) 



Transfusion and Crossmatch 

 One leukoreduced O Positive RBC unit was sent to the 
facility 

 RBC issued was seroconfirmed negative for E and K 
antigens and was historically negative for the Jsb antigen 

 Unit was crossmatch compatible at Immediate Spin 
through AHG phase 



The “Frequent Flyer” 

 Patient was a “frequent flyer” and we received multiple 
samples over the course of one year 

 DTT treatment of reagent red cells is always needed to 
determine if patient has developed any new antibodies 

 Prophylactically issue K negative units since we have 
been unable to rule out this antibody due to DTT  

 



A New Finding! 

 Almost a year after the initial work-up request we receive 
another sample 

 Patient’s diagnosis updated to reflect Pancytopenia 

 Current H/H: 5.8 / 17.4 

 Patient has not developed any new antibodies over the 
course of a year 



DAT 

Poly AHG Anti-IgG Anti-C3 Gel-IgG Interp. 

1+ 1+ O N.T. Positive 



Eluate 

 An 11 cell panel was tested with patient’s Eluate 

 All cells were 2+ reactive 

 Eluate Autocontrol was unable to be performed  

 Can not conclusively resolve the Eluate 

 “Probable warm autoantibody detected in Eluate” 



Molecular Testing 

Antigens (ISBT Phenotype) Predicted Phenotype Result 

C (RH:2) O 

E (RH:3) O 

c (RH:4) + 

e (RH:5) + 

K (KEL:1) O 

k (KEL:2) + 

Kpa (KEL:3) O 

Kpb (KEL:4) + 

Jsa (KEL:5) + 

Jsb (KEL:6) O 



Jsb 

 Antigen 
 100% occurrence in Caucasians 
 99% occurrence in Blacks 
 Strongly expressed at Birth 
 Resistant to Ficin Treatment 
 Sensitive to DTT Treatment (Extremely sensitive to Thiol Reagents due to 

it’s location between two cysteine residues) 

 Anti-Jsb 

 IgG antibody that demonstrates at AHG 
 Stimulation: RBC 
 Can cause Mild to Moderate Delayed Transfusion Reaction 
 Can cause Mild to Severe HDFN 

 



The Importance of Using 
Molecular in the IRL 

 These are just a few of the many cases that molecular testing 
has aided in confirming IRL staff’s suspicion of an antibody to 
a high incidence antigen 

 Would not be able to easily confirm this without the use of 
molecular genotyping  

 In addition to confirming patient’s antigens/possible antibodies, 
molecular genotyping also helps expand our donor pool for 
rare units of blood to freeze and retain for patient use 

 Turn around time on routine molecular genotyping is usually 
about a week. However, in an urgent bind, could turn results 
around within 24 hours. 



Thank You! 

 Comments? 

 Please feel free to ask any questions you may have about 
the cases or any reference work 
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