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Karl Landsteiner 

ABO:  Vienna, 1900 

M, N, P: New York, early 20th century 



Philip Levine Alexander Wiener 

Landsteiner’s students 

Co-discoverers of Rh 



Hemolytic Disease 

of the Fetus & Newborn 

Erythroblastosis fetalis 

 

Fetal hydrops 

 

Neonatal anemia and jaundice 

 

Kernicterus 

---------------------------------------------------------------------------- 

 Maternal IgG to an RBC alloantigen crosses 

 placenta, binds to fetal RBCs, and destroys them. 

 

 Diamond, Chown, et al. 



Rh immune globulin to protect 

against maternal alloimmunization to D 



Columbia University/Presbyterian Hospital 

Vincent Freda, MD: Obstetrics & Gynecology 

John Gorman, MD: Pathology (Blood Bank) 



John Gorman in 2016 



131 Years 

This upside-down idea was entirely “doable” in 1871. 

It just didn’t occur to anyone for 131 years. 

First clear glass Heinz ketchup bottle introduced in 1871, 

the squeezable in 1983, the upside down in 2002. It took 

131 years before the upside-down idea was thought of 

and implemented. 



Theobald Smith 

Journal of Experimental Medicine 11:241-256, 1909 



Theobald Smith 



Ideas that were circulating at the time 

Alloimmunization and Rh disease rarely seen in 

first pregnancy (different than ABO HDFN) 

 

Fetal outcomes get progressively worse with 

subsequent Rh-incompatible pregnancies 

 

Maternal-fetal ABO incompatibility is protective 

(e.g. Group A fetus & Group O mother) 

 

When do fetal RBCs enter the maternal 

circulation? 



The plan (NYC & Liverpool) 

Inject all Rh(D)-negative primigravidas at 

delivery with a source of IgG anti-D 

(hyperimmune plasma, purified gamma 

globulin, etc.) 

 

Do not treat with IgG anti-D before delivery 

 

Monitor the health of the first neonate, the 

development of anti-D, and the outcome of 

the next pregnancy 



The plan (NYC & Liverpool) 

Science 151:828-830, 1966 



The plan (NYC & Liverpool) 

New Engl J Med 277:1022-1023, 1967 



How does it really work? 

Antibody-mediated immunosuppression (AMIS) 

 

Clearing RBCs before immune system can 

“see” them 

 

Cloaking the Rh antigen 

 

Fc receptor-mediated mechanism 

 

Other? 

 

Remains unknown 



When do fetal RBCs enter the 

maternal circulation? 

Alvin Zipursky 



Kleihauer-Betke test 

Post GR et al. Laboratory Hematology 18:11-13, 2012 

 Fetal RBC 

 Maternal RBC 



Lancet February 29, 1959, pages 451-452 



Fetal RBCs in maternal circulation 

during pregnancy 

Bruce Chown John Bowman 



Canadian Medical Association Journal 118:623-627, 1978 



Antenatal RhIg: 

“surprising” results 

IgG anti-D (RhIg) does cross the placenta 

 

Anti-D is detected in fetal plasma 

 

Anti-D does bind to fetal RBCs (i.e., DAT+) 

 

No hyperbilirubinemia  no “disease” 

 

Enhances effectiveness in preventing 

alloimmunization to Rh(D) 



More fruits of Rh disease research 

Amniocentesis 
 

Liley curve 
 

Fetal blood sampling 
 

Intrauterine transfusion 
 

Exchange transfusion 
 

“Bili-lights” 
 

Prenatal diagnosis with cell-free DNA 



Amniocentesis 



Liley curve with amniotic fluid 



Exchange transfusion (post-natal) 



“Cell-free” DNA 



Modern approach: 

“Personalized Medicine” 

Current Opinion in Hematology 24:544-550, 2017 



Modern approach: 

“Personalized Medicine” 
Other causes of HDFN are more prevalent 

de Haas et al. Vox Sanguinis 109:99-113, 2015 



New activities at Columbia 

& 

New York-Presbyterian Hospital 
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Lead 







Connie Westoff/Christine Lomas-Francis/Jim Zimring 



Lead 



The panel (with Gorman looming) 



Paolo Marcucci (Kedrion Biopharma) 



The International Group 



The first patient 

Dr. David Landers/Marianne Cummins/Alvin Zipursky 



Malcolm Pollack/Charlie Clark/Pam Freda 

Next generation 



Lady Clarke, Sir Cyril Clarke, and Charlie Clark 



Marcela Contreras/Alvin Zipursky 



Jeanne Hendrickson (Yale): Keynote Speaker 



http://newsroom.cumc.columbia.edu/blog/2018/02/22/rhogam-

at-50-a-columbia-drug-still-saving-lives-of-newborns/ 

https://vimeo.com/254747528 
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How does RhIg actually work? 

 

ABO incompatibility protects against immunization to D: 

 IgM anti-A and/or anti-B induces “cross protection” 

But, IgG anti-D protects against only against immunization to D (?) 

 IgG anti-D provides no “cross protection” (?) 

Thus, would IgM anti-D (or anti-?) provide general protection 

against other RBC alloantigens? 

 

Can these RhIg-like approaches be exploited to suppress or 

prevent other immune-mediated diseases? 

 

There is “no” immunization to D during first pregnancy.  

 Why is that, really? 

 Is there something special about fetal antigens during 

 pregnancy? 

 

Food for thought? 



Not yet… 

Rh disease: Are we done? 



Thank you 


