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Abstract
Syngeneic twins presented at different times with HELLP (Hemolysis, Elevated Liver Enzymes, 

Low Platelets) Syndrome and in both cases a post-pregnancy with severe aplastic anemia. Both 
were managed with matched related donor bone marrow transplant, again at different times, 
from a third sister and are doing well more 15 years later. Management of aplastic anemia is 
discussed. 
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Introduction
Acquired Aplastic Anemia (AA) is a bone marrow failure 

syndrome characterized by pancytopenia and symptoms related 
to reduced blood cell numbers [1,2]. The etiology in the western 
world is often not known and the disease often is thus described 
as idiopathic. Viral infection is suspected but not proven in most 
cases, but it can also be due to inflammatory disease, certain 
medications, autoimmunity and proven viral illness especially 
parvovirus. In the developing world, hepatitis B is felt to be the 
most common cause. The disease varies in severity from mild 
requiring observation to severe (SAA) or very severe (VSAA) which 
are life threatening and require aggressive intervention. Aplastic 
anemia can occur during pregnancy [3-5].

For mild AA requiring intervention, utilization of oral 
immunosuppressive agents such as cyclosporine or tacrolimus 
can be all that is necessary to correct or stabilize blood counts. 
As the disease increases in severity, supportive care becomes 
necessary with blood product transfusion and antibiotic therapy. 
Definitive therapy is variable and depends on a number of things, 
including patient age, stem cell donor availability, and availability 
of a center to perform the bone marrow allograft or provide 
the intensive immunosuppression. Generally and with some 
controversy, the dogma has been that if the patient is under the 
age of 40 and has a fully matched sibling donor, the transplant is 
the treatment of choice. Other opinions would allow the upper 
age of allograft to be around 60, matched unrelated donors to be 
considered and even mismatched or haploidentical donors in the 
case where immunosuppressive therapy has failed [6,7].

Intensive immunosuppressive therapy generally consists 
of antithymocyte globulin, rabbit preferred over horse, plus 
cyclosporine or tacrolimus, and in some cases adding corticosteroid 
and growth factor. The issue with this form of therapy is that it 

may take up to 6 months to see a response and during this time, 
transfusion support continues and there are risks of bleeding and/
or infection. A successful allograft can reconstitute blood counts 
in as little as a month, limiting the risk of these problems, albeit 
with the risk of transplant related complications. Delaying an 
allograft also increases the risk of blood cell alloimmunization and 
transfusion refractoriness [8,9].

In this report, the cases of identical twin sisters who develop 
SAA under similar unusual circumstances but not at the same 
time, and are treated in the same way with a sibling allograft is 
reported. 
Case 1

In 2008, this 28 year old woman, presented at around 36 weeks 
gestation with first pregnancy, with hypertension, mild elevation 
in hepatic enzymes, slight elevation of creatinine, occasional 
red cell fragments on blood film and mild thrombocytopenia. 
A diagnosis of HELLP syndrome was made. Management was 
conservative with bed rest, hydration and delivery at 38 weeks 
after induced labor. There were no complications at delivery and 
mother and infant were discharged with no issues. Other than 
mild anemia, blood counts had normalized. Two months post 
delivery, patient presented with epistaxis and bloodwork revealed 
pancytopenia and after bone marrow was performed, a diagnosis 
of severe aplastic anemia was made. In 2008, few tests were 
available to characterize further the etiology. Cytogenetics were 
normal. Hepatitis and HIV serology, ESR, rheumatoid factor were 
all negative. There was no molecular testing and available done at 
that period of time. She became platelet transfusion dependent 
and was referred to this center. 

HLA-typing was done on the patient and two sibling matches 
6/6 were identified – an identical twin sister and a second 
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sister. Although the etiology of the SAA was thought be due to 
pregnancy/HELLP, nothing could be confirmed and given the 
possibility of a genetic basis, bone transplant was done from the 
non-syngeneic sister. Discussions pre-transplant raised the balance 
between a genetic issue making the non-twin safer, but also the 
possibility of graft versus host disease and the patient agreed on 
the donor choice. Conditioning was cyclophosphamide/TBI and 
GVH prophylaxis was cyclosporine/MTX with the cyclosporine 
continued for 6 months. Mild chronic GVHD developed two 
months post CSA discontinuation and it responded to a short 
course of prednisone. Patient is well and has had two successful 
pregnancies. Both children have been diagnosed with ryanopathy 
(RYR-1), but this has not been found in cousins, or tracked to 
their mother, or has any reported relationship to either HELLP or 
SAA. 
Case 2

In 2009, 14 months after the patient in Case 1 was diagnosed, 
her identical twin sister presented at 37 weeks gestation with first 
pregnancy with exactly the same symptom profile as her sister. 
Again, a diagnosis of HELLP Syndrome was made. As symptoms 
were slightly milder, she was managed with observation and 
bed rest and delivered without complications, a healthy infant 
at 39 weeks. Again, other than mild anemia, blood work was 
unremarkable.

Without any symptoms, routine bloodwork at three months 
post delivery revealed severe pancytopenia. Work up as for 
her sister confirmed a diagnosis of severe aplastic anemia with 
unknown etiology. Again, it was presumed to possibly be due to 
pregnancy/HELLP. With donor status already identified and again 
with the same caveats for GVHD risk, a bone marrow transplant was 
done from the same non-twin sister using the same conditioning 
and GVHD prophylaxis. No significant GVHD developed after 
immunosuppression discontinuation and the patient is well 15 
years later and has had one successful pregnancy. 
Case 3

24-year old sibling donor for both her sisters was worked up 
on two occasions pre bone marrow collection. Health history 
was unremarkable and all blood work and a diagnostic bone 
marrow prior to the first harvest were normal. Has had successful 
pregnancy post stem cell donation with no evidence of either 
HELLP or aplastic anemia.

All three sisters gave verbal consent to describe the cases in a 
publication. 
Discussion

This report presents two unusual presentations. The first is the 
development of SAA in identical twins, although not at the same 
time point. Cases of this are not reported in the literature, where 
in fact the use of an identical twin as a stem cell donor in the case 
of aplastic anemia is considered a plus, as syngeneic GVHD is a 
very rare event and only seen in the case of immunosuppression 
withdrawal scenarios. Some GVHD which is associated with a 
graft-versus-leukemia (tumor) effect (GVL) is a wanted outcome 
when allografts are done for malignancy, but in the case of SAA, 
there is no such need. 

The second is the issue of HELLP syndrome and whether there 
is any relationship to the SAA. HELLP (Hemolysis, Elevated Liver 
Enzymes, Low Platelets) is considered a preeclampsia variant 

that occurs in late pregnancy and can be life-threatening. It is a 
syndrome that occurs in an inflammatory milieu and is associated 
with thrombocytopenia very similar to TTP, but has not been 
associated with SAA [10-12]. Not available at the time when 
these patients were affected and better characterized since then, 
molecular testing suggests complement alternative pathway 
dysfunction. Currently available tests were not an option 15 years 
ago [13,14]. 

The fact that syngeneic twins developed two problems, HELLP 
and SAA, under similar circumstances and that a third sibling 
who was HLA-matched did not, suggests some other genetic 
susceptibility that has hot been identified. Another possibility is 
some remote external exposure to the twins that was not seen 
in the donor sister. Since “inflammation” can be involved in 
both HELLP and SAA, was this a response to a similar milieu, i.e. 
pregnancy? [1,2,15].

The etiology or risks for both problems in these sisters is not 
known and whether there is even a common cause or this is just 
two unfortunate unrelated problems that developed. Fortunately, 
delivery of the infants solved the first and bone marrow transplant 
the second in both cases and other than the RYR-1 disorder in 
one set of children, all are doing well more than 15 years later. 
Management of the HELLP syndrome will not be commented on 
here as I am not an obstetrician and it was done elsewhere. In 
terms of the SAA however, these cases confirm the advantage of 
moving quickly with a bone marrow, not a peripheral blood stem 
cell transplant with a higher risk of GVHD, to resolve the problem 
and reduce the high risks associated with severe pancytopenia. 
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