
“Nature makes penicillin, I just found it; one sometimes finds what one is not looking for” ~ Alexander Fleming 

 

One could describe Fleming’s discovery of penicillin as one of serendipity.  The roots of the word serendipity can 

be traced back to1754 and Horace Walpole[1].  The origins of Walpole’s new word could be further traced back 

to a Persian fairytale concerning the three princes of Serindip who traveled the world making discoveries of 

things they were not in quest of, via accident and sagacity. 

 

A current definition of serendipity from dictionary.com states: serendipity – the faculty of making fortunate 

discoveries by accident.  But accident alone doth not necessarily a discovery make.  In describing the three 

princes approach to discovery, accident was coupled with sagacity (mental discernment); or the ability to 

recognize an important discovery even when it is not the object one set off to find.   

 

Or as Louis Pasteur put it: 

“Chance (or a serendipitous discovery) favors the prepared mind” 

 

And so it goes for Sotatercept, a drug initially developed for the treatment of osteoporosis that had the unexpected 

side effect of increasing hematocrit and hemoglobin levels.  While this side effect reduced enthusiasm for the 

development of Sotatercept as a treatment for osteoporosis, it soon morphed into a potential treatment for various 

forms of anemia.   

 

In fact, Sotatercept is currently undergoing a clinical trial for its efficacy in adult patients with DBA 

(https://clinicaltrials.gov/ct2/show/NCT01464164).  While the trial in DBA patients is still in its early stages, new 

data on Sotatercept is emerging from preclinical studies in animal models of β-thalassemia that I thought would 

be worth discussing in this venue. 

 

In contrast to penicillin, Sotatercept is neither a small molecule nor a product of nature.  Instead, it is a large 

chimeric protein formed by fusing a portion of the type II activin A receptor with a domain from a human 

antibody molecule.  The business end of this chimeric molecule is the portion derived from the activin A receptor.  

This domain binds activin A and basically serves as a sponge, soaking up activin A and molecules like it.  Thus, 

Sotatercept is often referred to as an activin trap, with the implicit understanding that an activin trapped by 

Sotatercept is not free to do the normal things that an activin would do within the body. 

 

Activins are extracellular signaling molecules that stimulate or inhibit cell growth, proliferation, and 

differentiation at various times and places in human development.  You’ll notice over the course of this article I 

have transitioned from using the term activin A to the plural and broader term, activins.  This change is to reflect 

that activin A is actually a member of a family of molecules that are structurally and functionally related.  These 

molecules include activin A, activin B, growth and differentiation factor (GDF)-8, GDF-11 and bone 

morphogenic factor (BMP)-10, all of which have been shown to bind to the type II activin A receptor (and 

therefore could be soaked up by a sponge or trap based on the binding properties of this receptor).   

 

Normally, members of the activin family bind to receptors located on cell surfaces and depending on the cell type 

and the developmental and environmental context in which the cell finds itself, the activin/receptor complexes 

can initiate any number of signaling pathways within cells, causing them to alter their behaviors.  As mentioned, 

Sotatercept was derived from one of these receptors, but only the part that binds activins; the remaining portions 

of the receptor needed for localization to cellular membranes and engaging various signaling pathways have been 

removed. Thus, Sotatercept injected into the bloodstream remains in the extracellular milieu, where it binds 

members of the activin family and prevents their signaling functions.  

 

While members of the activin family have been suggested to play a role in hematopoiesis, their exact roles have 

been largely unknown.  We do know however that Sotatercept causes an increase in hematocrit in post-

menopausal women taking the drug[2].  If Sotatercept acts as a trap for activin family members, it seems 

reasonable to infer that one or more of these family members being trapped must play a negative role 

erythropoiesis.  Thus, by inactivating a negative effector, you have a positive outcome in terms of promoting 



erythropoiesis.  Such an effector presumably plays a critical role in the balance between factors that promote and 

repress erythropoiesis during normal homeostatic conditions.  

 

Most of the published information currently available on Sotatercept comes from animal models of β-

thalassemia[3, 4].  It is critically important to realize that β-thalassemia is not DBA, and the detailed 

mechanisms outlined may be more specific to β-thalassemia.  Nevertheless, I think this is reason for guarded 

optimism in attempting to extend these studies to DBA.   

 

β-thalassemia results form a defect in the ability to synthesize β chains of hemoglobin.  In the most severe forms 

of β-thalassemia very few β-chains are made and resulting aggregates of globin α-chains disrupt red cell 

membrane integrity and lead to hemolysis.  In an attempt to compensate for the reduction in hematocrit, there is 

an expansion of erythroid precursors that undergo ineffective erythropoiesis contributing to the disease state.  

Treatment of β-thalassemic mice with a mouse version of Sotatercept reduced ineffective erythropoiesis and 

splenomegaly and improved red cell number and hemoglobin content.  The benefits of Sotatercept in these mouse 

models appear to be linked to the ability of Sotatercept to trap the activin family member, GDF-11.   

 

GDF-11 appears to be a major player in in blocking terminal erythroid maturation and promoting ineffective 

erythropoiesis in β-thalassemia, and decreasing its levels with Sotatercept was associated with improvements in 

virtually all hematological parameters measured.  As reported in the Hematology Times encouraging results have 

been observed using Luspatercept (a molecule related to Sotatercept) in human clinical trials with β-thalassemia 

patients (http://www.hematologytimes.com/p_article.do?id=4705).   

 

These results centered on GDF-11 and ineffective erythropoiesis may have limited bearing on DBA, where the 

erythroid precursors undergoing ineffective erythropoiesis in β-thalassemia are largely absent.  Nevertheless, as 

pointed out by Dussiot and colleagues[3], Sotatercept stimulates erythropoiesis in healthy subjects who are not 

undergoing ineffective erythropoiesis and are not overproducing GDF-11.  They interpret these results as 

suggesting that there may be other members of the activin family trapped by Sotatercept that may be more 

relevant in healthy individuals (and possibly other pathogenic conditions). 

 

It will be very exciting to continue to watch the story of activin traps like Sotatercept continue to unfold.  

Certainly of paramount importance will be results from the ongoing trial of Sotatercept in adult patients with 

DBA.  The landscape however will continue to change as results pour in from various trials of these drugs in β-

thalassemia and many other forms of anemia.  Thus, with continued refinement and understanding the pathways 

targeted by Sotatercept new and more broadly applicable drugs may be on the horizon.        
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