
Trisomy 8 in an allogeneic stem cell transplant recipient
representative of a donor derived constitutional abnormality

Noelle V. Frey1, Christopher E. Leid2, Peter C. Nowell2, Ewa Tomczak2, Honore T.
Strauser2, Margaret Kasner1, Steven Goldstein1, Alison Loren1, Edward Stadtmauer1,
Selina Luger1, Elizabeth Hexner1, Joanne Hinkle1, and David L. Porter1

1Division of Hematology-Oncology and Abramson Cancer Center, Hospital of the University of
Pennsylvania
2Department of Pathology and Laboratory Medicine, Hospital of the University of Pennsylvania

Abstract
Trisomy 8 is a common cytogenetic abnormality in myeloid malignancies. It can also be present
constitutionally and is associated with a wide range of phenotypes. We report a case of a 20 year
old woman with acute myelogenous leukemia (AML) associated with the 11q23/MLL
translocation who underwent allogeneic hematopoietic stem cell transplantation (HSCT) from a
healthy, unrelated 26 year old female. Cytogenetics on a bone marrow biopsy and aspirate
performed 71 days after transplant to evaluate pancytopenia identified trisomy 8 in 6 of 7 cells
examined. The bone marrow was hypocellular but normal by morphology and flow cytometry.
Fluorescent in situ hybridization (FISH) for the original 11q23/MLL translocation was negative.
Chimerism analysis using multiplex polymerase chain reaction (PCR) to amplify an informative
short tandem repeat (STR) demonstrated 97% donor cells. These findings were confirmed by
repeat bone marrow biopsies at day 110 after transplant and one year after transplant. With
resolution of co-morbid illness, the patient’s peripheral blood counts recovered and remained
normal at one year after HSCT. FISH analysis of a cryopreserved sample of the donor graft
showed trisomy 8 in 120 of 200 cells examined. This represents the first reported case of a person
with constitutional trisomy 8 mosaicism serving as a stem cell donor. The case illustrates the
importance of identifying donor derived constitutional abnormalities to avoid the assumption that
these cytogenetic abnormalities after HSCT are representative of malignant disease.
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CASE REPORT
The patient is an African American female who presented at 20 years of age with fatigue
and gingival bleeding. She was found to have a white blood cell (WBC) count of 64,900/ul,
a hemoglobin of 6.5 gm/dL and a platelet count of 59,000/ul. A bone marrow biopsy and
aspirate confirmed the diagnosis of acute monoblastic leukemia without maturation (FAB
M5a). Conventional cytogenetics revealed a normal female karyotype. Multiplex fluorescent
in situ hybridization (FISH) analysis was positive for an 11q23/MLL translocation and
negative for the presence of t(8;21), t(15;17), inv(16) and numeric abnormalities of
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chromosomes 5, 7, and 8. She had no history of any prior chemotherapy or other exposures.
She underwent induction chemotherapy with idarubicin and cytarabine and she achieved a
complete remission. She subsequently underwent two cycles of consolidation therapy with
high dose cytarabine.

A decision was made to proceed with allogeneic transplantation. The best available donor
was an unrelated 26 year old female with no reported past medical history who was a single
antigen mismatch at HLA-DQ. The donor’s peripheral blood counts were normal with a
WBC count of 6,800/ul (normal differential) a hemoglobin of 14.7 gm/dL and platelets of
417,000/ul. The patient underwent a repeat bone marrow biopsy and aspirate 3 weeks prior
to transplantation which showed a morphologically normal marrow with normal female
karyotype and no abnormalities identified on FISH analysis. The transplant conditioning
regimen included cyclophosphamide and total body irradiation and graft versus host disease
(GVHD) prophylaxis included tacrolimus and methotrexate (1). The patient received a bone
marrow graft containing 1.8 × 106 CD34+ cells/kg. Neutrophil engraftment (absolute
neutrophil count (ANC)>500/ul) and platelet engraftment (platelet count>50,000/ul) both
occurred on day 19 after transplant. Peripheral blood counts were normal day 32 after
transplant.

At day 55 after transplant the patient developed gastrointestinal GVHD (stage 3–4) which
became steroid refractory but was eventually brought under control at day 85 with
combination therapy including prednisone (2mg/kg/day), mycophenolate mofetil and
daclizumab. At day 63 her course was further complicated by polymicrobial sepsis and
seizures secondary to tacrolimus induced reversible posterior encephalopathy. During these
complications the patient was noted to be persistently pancytopenic, requiring intermittent
platelet and red blood cell transfusions. A bone marrow biopsy and aspirate were performed
on day 71 when the WBC count was 1, 300/ul (ANC 1072/ul), the hemoglobin was 9.7 gm/
dL and the platelet count was 53,000/ul (see Table 1). Histological evaluation revealed a 5%
cellular marrow and no evidence of leukemia by morphology or flow cytometric analysis.
Conventional cytogenetics identified the presence of trisomy 8 in 6 of 7 cells examined (See
Figure 1). Chimerism analysis using multiplex polymerase chain reaction (PCR) to amplify
an informative short tandem repeat (STR) at the D16S539 locus demonstrated 97% donor
cells. Bone marrow biopsy and aspirate were repeated on day 110 after transplant with
similar morphologic and engraftment findings. Cytogenetics on this sample identified
trisomy 8 in 14 of 20 cells examined. FISH analysis was performed which did not show the
11q23/MLL translocation in 200/200 of cells examined.

Given that the chimerism data showed 97% donor hematopoiesis there was a high level of
suspicion that the trisomy 8 abnormality was of donor cell origin rather than a previously
unidentified or newly acquired leukemic clone of recipient cell origin. An aliquot of the
donor graft had been cryopreserved before infusion into the recipient. FISH analysis was
performed on this specimen which revealed trisomy 8 in 120 of 200 cells examined (See
Figure 2). Ultimately, 7 months after HSCT, the patient regained normal hematopoiesis. A
repeat bone marrow biopsy performed routinely on the recipient at one year after transplant
(corresponding with a WBC count of 6,600/ul, a hemoglobin of 14.0 gm/dL and a platelet
count of 195,000/ul) showed a 70% cellular marrow with no evidence of dysplasia.
Cytogenetics revealed trisomy 8 in 14 of 25 cells examined. Chimerism analysis showed
100% donor cells. Unfortunately the patient died in remission 18 months after transplant
from complications of disseminated varicella-zoster virus infection and hepatic GVHD.
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DISCUSSION
Trisomy 8, either alone or in combination with other cytogenetic abnormalities, occurs in
10–20% of patients with AML, myelodysplastic syndrome (MDS) and myeloproliferative
disorders (MPD) (2–5). A large study identified trisomy 8 as the sole abnormality in 5.6% of
patients with AML; 7.5% of patients with MDS and 7.5% of patients with MPD (6).
Occasionally with disease relapse after HSCT, cytogenetic abnormalities not previously
identified are discovered.

Trisomy 8 can also be present constitutively. Full constitutional trisomy 8 is almost always
associated with early fetal demise. Patients surviving to birth are thus usually trisomy 8
mosaics whose abnormality arose from mitotic non-disjunction during early fetal
development. The syndrome is usually diagnosed after presenting with certain morphologic
and developmental abnormalities in early childhood. Characteristics include facial
dysmorphisms (including prominent forehead, epicanthic folds, prominent lower lip and
micrognathia), clinodactyly, camptodactyly, deep palmar creases and scoliosis. The
syndrome can also be associated with mild to moderate retardation. Presenting phenotypes
can be quite variable and seem to be independent of the degree of mosaicism (7).
Interestingly, hematologic abnormalities are not a component of the constitutional
syndrome. The use of stem cells from a donor with trisomy 8 mosaicism has never been
described.

People with a normal phenotype (or only subtle dysmorphisms apparent only
retrospectively) have also been identified fortuitously to be trisomy 8 mosaics during
workup for other disorders (7,8). Due to the variable phenotype and need for invasive testing
to identify the disorder the precise incidence of constitutional trisomy 8 is unknown. A study
in Denmark prospectively performed cytogenetic analysis on the peripheral blood of 34,910
infants and identified only one infant with trisomy 8 (9).

Given the common association of acquired trisomy 8 with hematologic malignancies the
question is raised as to whether people who are constitutional trisomy 8 mosaics have an
increased risk of developing these disorders (10). Given the rarity of trisomy 8 mosaicism it
is difficult to assess whether the presence of this constitutional abnormality is associated
with an increased risk of developing hematologic malignancies. There have been several
cases reported of both adults and children who are known to be trisomy 8 mosaics who
develop hematologic malignancies (11–13). Other cases have been reported as well of
patients with hematologic malignancies associated with trisomy 8 who are identified at time
of diagnosis of their leukemia to be constitutional trisomy 8 mosaics with normal phenotype
(14–16).

Donor derived leukemia and MDS are rare complications of HSCT (17–23). These
malignant diseases identified in the recipient after transplant may either have existed
subclinically in the donor before transplant (with malignant clones infused directly to the
recipient) or acquired in donor cells at various times after transplant. Of the former type
there have been at least 5 well documented cases in the literature (18–20,22,23). One
manuscript reports a case of a 41 year old patient with non-Hodgkin’s lymphoma who
underwent HSCT from her 50 year old HLA identical sister. The recipient subsequently was
identified to have MDS of donor cell origin associated with the del(20q) abnormality. The
donor in retrospect had borderline peripheral blood counts, and was a poor mobilizer. The
donor underwent a bone marrow biopsy and aspirate which identified MDS also associated
with the del(20q) abnormality (23). Other cases have reported inadvertent transmission of
AML (20), MDS (22), chronic myelogenous leukemia (CML) (18) and T-cell lymphoma
(19) from a donor with subclinical disease to the transplant recipient. In addition to
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transmission of malignant disease; donors with constitutional cytogenetic abnormalities have
also rarely been reported. Mosaic Turner Syndrome was identified retrospectively in two
HSCT donors after this cytogenetic abnormality was identified in the recipient (24).

Trisomy 8 incidentally identified in our asymptomatic donor with normal peripheral blood
counts could represent one of two possible clinical scenarios. The first is that the donor is a
constitutional carrier of trisomy 8 and the second is that she has an acquired trisomy 8
abnormality representative of a clonal, preclinical pathologic process such as MDS or a
myeloproliferative disorder. Given the high percentage (60%) of trisomy 8 cells identified in
the donor stem cell graft, the donor’s young age, the donor’s normal peripheral blood
counts, the adequate bone marrow collection, rapid initial engraftment into the recipient and
normal bone marrow morphology in the recipient one year after transplant we favor the
former possibility. While the recipient was pancytopenic corresponding to hypocellular bone
marrows on days 77 and 110 after HSCT, this was in the setting of significant co-morbid
illness. Her peripheral blood counts eventually normalized with a 70% cellular
morphologically normal marrow at one year after transplant. The donor is being contacted
by the donor center for further evaluation and counseling.

If the donor is indeed a constitutional trisomy 8 carrier this finding could have important
consequences both for her and for the recipient. While the issue of predisposition to
malignancy is uncertain this is a potential concern for both donor and recipient. While our
patient’s cytopenias early in her course could be explained by her clinical condition it is
difficult to rule out the possibility that donor hematopoiesis was particularly susceptible to
physiological insult due to the trisomy 8 mosaicism. Indeed due to these uncertainties, if the
donor was identified to be a trisomy 8 mosaic prior to HSCT, a different donor may have
been selected. Also of note the donor is a young woman of reproductive age and depending
on the cell of origin of her trisomy 8, fertility issues may be important.

This case highlights some of the challenges inherent in caring for an unrelated donor.
Unrelated donors donate stem cells anonymously to the transplant center and recipient.
When a hematologic abnormality is identified in donor cells there is an obligation to inform,
evaluate and counsel the donor. This is a particularly challenging predicament when the
identified abnormalities are of uncertain clinical significance, as in this case, and may result
in subjecting the donor to potentially unnecessary anxiety.

This case report illustrates that the identification of a new trisomy 8 clone in a patient after
allogeneic transplant may not represent an evolving or expanding leukemic clone but may in
fact be due to donor derived trisomy 8 mosaicism. This entity while rare is extremely
important to recognize both for the donor and the recipient.

Acknowledgments
This work was supported in part by grants from The Leukemia & Lymphoma Society (7000-02) and NIH (K24
CA11787901) (DLP). Noelle Frey is a Leukemia and Lymphoma Society Special Fellow in Clinical Research.

References
1. Ratanatharathorn V, Nash RA, Przepiorka D, Devine SM, Klein JL, Weisdorf D, Fay JW,

Nademanee A, Antin JH, Christiansen NP, van der Jagt R, Herzig RH, Litzow MR, Wolff SN,
Longo WL, Petersen FB, Karanes C, Avalos B, Storb R, Buell DN, Maher RM, Fitzsimmons WE,
Wingard JR. Phase III study comparing methotrexate and tacrolimus (prograf, FK506) with
methotrexate and cyclosporine for graft-versus-host disease prophylaxis after HLA-identical sibling
bone marrow transplantation. Blood. 1998; 92:2303–2314. [PubMed: 9746768]

Frey et al. Page 4

Am J Hematol. Author manuscript; available in PMC 2009 November 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



2. Mertens F, Johansson B, Heim S, Kristoffersson U, Mitelman F. Karyotypic patterns in chronic
myeloproliferative disorders: report on 74 cases and review of the literature. Leukemia. 1991;
5:214–220. [PubMed: 2013980]

3. Grimwade D, Walker H, Oliver F, Wheatley K, Harrison C, Harrison G, Rees J, Hann I, Stevens R,
Burnett A, Goldstone A. The importance of diagnostic cytogenetics on outcome in AML: analysis
of 1,612 patients entered into the MRC AML 10 trial. The Medical Research Council Adult and
Children's Leukaemia Working Parties. Blood. 1998; 92:2322–2333. [PubMed: 9746770]

4. Sole F, Espinet B, Sanz GF, Cervera J, Calasanz MJ, Luno E, Prieto F, Granada I, Hernandez JM,
Cigudosa JC, Diez JL, Bureo E, Marques ML, Arranz E, Rios R, Martinez Climent JA, Vallespi T,
Florensa L, Woessner S. Incidence, characterization and prognostic significance of chromosomal
abnormalities in 640 patients with primary myelodysplastic syndromes. Grupo Cooperativo Espanol
de Citogenetica Hematologica. Br J Haematol. 2000; 108:346–356. [PubMed: 10691865]

5. Westwood NB, Gruszka-Westwood AM, Pearson CE, Delord CF, Green AR, Huntly BJ, Lakhani A,
McMullin MF, Pearson TC. The incidences of trisomy 8, trisomy 9 and D20S108 deletion in
polycythaemia vera: an analysis of blood granulocytes using interphase fluorescence in situ
hybridization. Br J Haematol. 2000; 110:839–846. [PubMed: 11054066]

6. Paulsson K, Sall T, Fioretos T, Mitelman F, Johansson B. The incidence of trisomy 8 as a sole
chromosomal aberration in myeloid malignancies varies in relation to gender, age, prior iatrogenic
genotoxic exposure, and morphology. Cancer Genet Cytogenet. 2001; 130:160–165. [PubMed:
11675138]

7. Secker-Walker LM, Fitchett M. Constitutional and acquired trisomy 8. Leuk Res. 1995; 19:737–
740. [PubMed: 7500651]

8. Chandley AC, Hargreave TB, Fletcher JM, Soos M, Axworthy D, Price WH. Trisomy 8. Report of a
mosaic human male with near-normal phenotype and normal IQ, ascertained through infertility.
Hum Genet. 1980; 55:31–38. [PubMed: 7450754]

9. Nielsen J, Wohlert M. Chromosome abnormalities found among 34,910 newborn children: results
from a 13-year incidence study in Arhus, Denmark. Hum Genet. 1991; 87:81–83. [PubMed:
2037286]

10. Cornaglia-Ferraris P, Ghio R, Barabino A, Perlino GF, Maggio A, Parodi MT, Massimo L.
Diminished in vitro colony forming capacity of bone marrow cells in a case of chromosome 8
trisomy (mosaicism): criteria for "high risk" pre-leukemia syndrome. Boll Ist Sieroter Milan. 1981;
60:69–73. [PubMed: 7272014]

11. Zollino M, Genuardi M, Bajer J, Tornesello A, Mastrangelo S, Zampino G, Mastrangelo R, Neri G.
Constitutional trisomy 8 and myelodysplasia: report of a case and review of the literature. Leuk
Res. 1995; 19:733–736. [PubMed: 7500650]

12. Gafter U, Shabtal F, Kahn Y, Halbrecht I, Djaldetti M. Aplastic anemia followed by leukemia in
congenital trisomy 8 mosaicism. Ultrastructural studies of polymorphonuclear cells in peripheral
blood. Clin Genet. 1976; 9:134–142. [PubMed: 1248172]

13. Riccardi VM, Humbert JR, Peakman D. Acute leukemia associated with trisomy 8 mosaicism and
a familial translocation 46,XY,t(7;20)(p13;p12). Am J Med Genet. 1978; 2:15–21. [PubMed:
299456]

14. Hasle H, Clausen N, Pedersen B, Bendix-Hansen K. Myelodysplastic syndrome in a child with
constitutional trisomy 8 mosaicism and normal phenotype. Cancer Genet Cytogenet. 1995; 79:79–
81. [PubMed: 7850757]

15. Narendran A, Hawkins LM, Ganjavi H, Vanek W, Gee MF, Barlow JW, Johnson G, Malkin D,
Freedman MH. Characterization of bone marrow stromal abnormalities in a patient with
constitutional trisomy 8 mosaicism and myelodysplastic syndrome. Pediatr Hematol Oncol. 2004;
21:209–221. [PubMed: 15202160]

16. Kapaun P, Kabisch H, Held KR, Walter TA, Hegewisch S, Zander AR. Atypical chronic
myelogenous leukemia in a patient with trisomy 8 mosaicism syndrome. Ann Hematol. 1993;
66:57–58. [PubMed: 8431524]

17. Hertenstein B, Hambach L, Bacigalupo A, Schmitz N, McCann S, Slavin S, Gratwohl A, Ferrant
A, Elmaagacli A, Schwertfeger R, Locasciulli A, Zander A, Bornhauser M, Niederwieser D, Ruutu
T. Development of leukemia in donor cells after allogeneic stem cell transplantation--a survey of

Frey et al. Page 5

Am J Hematol. Author manuscript; available in PMC 2009 November 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



the European Group for Blood and Marrow Transplantation (EBMT). Haematologica. 2005;
90:969–975. [PubMed: 15996934]

18. Baron F, Dresse MF, Beguin Y. Transmission of chronic myeloid leukemia through peripheral-
blood stem-cell transplantation. The New England journal of medicine. 2003; 349:913–914.
[PubMed: 12944584]

19. Berg KD, Brinster NK, Huhn KM, Goggins MG, Jones RJ, Makary A, Murphy KM, Griffin CA,
Rosenblum-Vos LS, Borowitz MJ, Nousari HC, Eshleman JR. Transmission of a T-cell lymphoma
by allogeneic bone marrow transplantation. The New England journal of medicine. 2001;
345:1458–1463. [PubMed: 11794194]

20. Niederwieser DW, Appelbaum FR, Gastl G, Gersdorf E, Meister B, Geissler D, Tratkiewicz JA,
Thaler J, Huber C. Inadvertent transmission of a donor's acute myeloid leukemia in bone marrow
transplantation for chronic myelocytic leukemia. The New England journal of medicine. 1990;
322:1794–1796. [PubMed: 2189070]

21. Reichard KK, Zhang QY, Sanchez L, Hozier J, Viswanatha D, Foucar K. Acute myeloid leukemia
of donor origin after allogeneic bone marrow transplantation for precursor T-cell acute
lymphoblastic leukemia: case report and review of the literature. American journal of hematology.
2006; 81:178–185. [PubMed: 16493618]

22. Sevilla J, Querol S, Molines A, Gonzalez-Vicent M, Balas A, Carrio A, Estella J, Angel Diaz M,
Madero L. Transient donor cell-derived myelodysplastic syndrome with monosomy 7 after
unrelated cord blood transplantation. Eur J Haematol. 2006; 77:259–263. [PubMed: 16923113]

23. Mielcarek M, Bryant E, Loken M, Torok-Storb B, Storb R. Haemopoietic reconstitution by donor-
derived myelodysplastic progenitor cells after haemopoietic stem cell transplantation. Br J
Haematol. 1999; 105:361–365. [PubMed: 10233404]

24. Manola KN, Sambani C, Karakasis D, Baltathakis I, Zoumbos N, Symeonidis A. Allogeneic stem
cell transplantation from donors with mosaic Turner syndrome. Bone marrow transplantation.
2006; 38:385–386. [PubMed: 16915227]

Frey et al. Page 6

Am J Hematol. Author manuscript; available in PMC 2009 November 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Frey et al. Page 7

Table I

Pertinent recipient peripheral blood and bone marrow assessments after transplant

Variable Day+32 Day+71 Day+110 D+365

Hemoglobin (g/dL) 13.7 9.7 12.3 14.0

Platelet count (per ul) 179,000 53,000 33,000 195,000

White cell count (per ul) 5,900 1300 2,800 6,600

Absolute neutrophil count 3599 1072 1540   NA

Bone marrow morphology   NA 5% cellular No
morphologic evidence of
leukemia

3% cellular No
morphologic evidence of
leukemia

70% cellular No
morphologic evidence of
leukemia or dysplasia

Cytogenetics (bone marrow)   NA Trisomy 8 in 6 of 7 cells
examine

Trisomy 8 in 14 of 20 cells
examined

Trisomy 8 in 14 of 25 cells
examined

Chimerism analysis1 (peripheral
blood mononuclear cells)

  NA 97% donor origin 98% donor origin 100% donor origin

NA: Not assessed

1
Chimerism analysis was performed using multiplex PCR to amplify an informative short tandem repeat at the D16S539 locus
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