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L E T T E R

Myelodysplastic syndromewith clonal karyotype evolution
associatedwith trisomy 8 andASXL1mutation in
well-controlled HIV patient: Case report and literature review

To the Editor

Nonspecific myelodysplastic features (MDF) due to hematopoietic

effects of the human immunodeficiency virus (HIV) were frequent

before the antiretroviral therapy (ART) era. Pronounced hypocellular-

ity, plasmacytosis, and eosinophilia were observed and are referred to

as HIVmyelopathy [1,2]. TheseMDF alterations generally resolve with

the institution of ART. They should be separated from myelodysplas-

tic syndrome (MDS), a heterogeneous groupofmyeloid clonal diseases.

Myelodysplastic syndromes can have a primary cause, also called de

novo MDS, or secondary (sMDS), both with the risk of progression to

acutemyeloid leukemia (AML). Some case reports and small case series

of MDS in well-controlled HIV patients were described [3-6]. Herein,

a new case of a long-stand well-controlled HIV infected patient with

MDS is reported. The MDS status evolved with clonal karyotype asso-

ciated with trisomy 8 and ASXL1mutation.

A 61-year-old black woman was diagnosed with HIV in 2002,

and ART—Zidovudine, Lamivudine (3TC), and Efavirenz—was initi-

ated. She remained on this treatment for 16 years with long-term

suppressed viral load, and CD4 cell counts >600 cells/mm3. In

January 2018, she presented with progressive anemia and mental

depression and the scheme was switched to Tenofovir, 3TC, and

Dolutegravir. In September 2018, she developed severe anemia and

thrombocytopenia (hemoglobin [Hb] 4.3 g/dL, leucocyte 8.7 × 109/L,

neutrophils 2.2 × 109/L, and platelets 45 × 109/L, reticulocyte

0.13%, and serum ferritin 1225 𝜇g/L) with red blood cell transfu-

sion dependency. The polymerase chain reaction for Parvovirus

B19 was negative on the blood sample. Bone marrow (BM) aspira-

tion and biopsy were performed. The morphology disclosed a BM

hypercellular with multilineage dysplasia (80%) and blast cells (5%).

The histology was characterized by erythroid reduction and gran-

ulocytic hyperplasia with increased precursor cells and abnormal

localization of immature precursors (ALIP). No acid-fast or fungal

microorganisms were observed. The G-banding of BM cells identified

the karyotype: 47,XX,+8[5]/46,XX[9] (Figure 1A), and the fluorescence
in situ hybridization (FISH) analysis confirmed the trisomy 8 (Fig-

ure 1B). ASXL1 andDNMT3A somatic mutations were tested by Sanger

sequencing [7,8]. DNMT3A was wild type, and ASXL1mutation in exon
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12 (c.1772dup; p.Y591*A) was detected (Figure 1C). Additionally, two

nonpathogenic single nucleotide polymorphisms were identified in

exon 12 of ASXL1 (c.3973C>A p.L1325F; c.1965 C>T p.T655T) (Fig-

ure 1C). The patient was diagnosedwith refractory anemiawith excess

of blasts 1 (MDS-EB-1) and at very high risk according to the revised

International Prognostic Scoring System [9,10]. The patient was under

supportive treatment care with ART, red blood cell and platelet trans-

fusions, erythropoietin, and one cycle of Azacitidine (75mg/m2/day for

7 days) without improvement. Her renal function was preserved, and 7

months later the karyotype of the BM cells demonstrated a clonal evo-

lution: 47,XX,+8[7]/48,XX,+8,+21[6]/49,XX,+8,+10,+21[9]/46,XX[4]
(Figure 1D). FISH analysis using the probe LSI RUNX1 break apart

(RUNX1 21q22 spectrum green/RUNX1T1 8q21 spectrum orange)

identified cells with both trisomy 8 and trisomy 21 (Figure 1E). BM

analysis maintained the MDS-EB-1 pattern, showing a pleomorphic

and hyperplastic bone marrow, absence of megakaryocytic sector,

erythroid aplasia, hyperplasia myeloid with dysplasia, and 5% of blasts.

The biopsy of bone marrow depicted ALIP and erythroid aplasia.

Despite all efforts, the hematological parameters disclosed low Hb

level (3.5 g/dL), increasing white blood cell count (19.8 × 109/L), and

deficient platelet levels (7 × 109/L) with circulating myeloblasts (3%)

and the patient expired in July 2019.

A broad scientific review disclosed that only 23 cases of well-

controlled HIV patients with MDS were described (Table 1). HIV por-

tends a poor prognosis in MDS and patients have an increased preva-

lence of complex karyotypes characterized by monosomy 7 or dele-

tion 7q at cytogenetic level, whereas at the molecular level, the most

frequent alterations are somatic mutations in the ASXL1 exons11- 12,

P53, and DNMT3A [3-6]. Our patient developed a very high-risk MDS

with ASXL1mutation and trisomy 8 followed by clonal karyotypic evo-

lution after 16 years of well-controlled HIV infection. Age and time

to HIV diagnosis are compatible with what was previously described

in HIV/MDS patients [6] and she had no history of classically therapy-

relatedMDS drugs.

Hypothetically, MDS development in HIV patients can be related to

chronic viral infection, with the inflammatory cytokines environment

affecting immune system regulation. ART may also accelerate BM
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F IGURE 1 Cytogenetic andmolecular alterations in a well-controlled HIV patient withMDS.A, G-banded showing the karyotype 47,XX,+8.B,
FISH analysis using LSIMYC SpectrumOrange, red signal, with interphase nuclei counterstain with DAPI, Vysis. The arrows show an extra copy of
the c-myc gene, showing the gain of chromosome 8.C, Electropherogram of ASXL1 sequencing showing a frameshift mutation in exon 12
(c.1772dup; p.Y591*A) and two single nucleotide polymorphisms identified in exon 12 of ASXL1 (c.3973C>A p.L1325F; c.1965 C>T p.T655T).
Arrows indicate the point of themutation and polymorphisms.D, G-banded showing the karyotype 49,XX,+8,+10,+21. E, FISH analysis using the
probe LSI RUNX1 break apart (RUNX1 21q2 spectrum green/RUNX1T1 8q21spectrum orange) showing ametaphase with three red signals
demonstrating the trisomy 8 and three green signals showing the trisomy 21

aging leading the acquisition of somatic mutations followed by clonal

hematopoiesis [6]. Besides, ART is related to genotoxic effects [11]

with genomic instability and loss of heterozygosity [12]. Other previ-

ous studies also linked ART to hematopoietic precursor cell dysplastic

abnormalities [1,13,14]. We hypothesized that the coexistence of

trisomy 8 and ASXL1mutation in our patient would be a consequence

of long-standing exposition to ART, leading to a sMDS. Mutations

in ASXL1 are detected in 11-14% of MDS; most of them occur as

heterozygous exon 12 frameshift or nonsense mutations and predict

inferior prognosis [15]. Isolated trisomy 8 is found in about 7% ofMDS

cases and is considered a secondary or late event in theMDS evolution

[15].

The chromosomes are frequently missegregated during mitosis in

cancer cells. This process is known as whole-chromosome instabil-

ity (W-CIN) and leads to aneuploidy. W-CIN induces tumorigenesis

and treatment resistance. The mitotic stress associated with W-CIN

is generally induced by oncogenes and suppressor tumor genes rather

thanmutations in genes involved in chromosome segregation [16]. Our

patient was characterized cytogenetically by an aneuploidy. TheASXL1

mutation and an extra copy of c-myc, located at 8q24 seem to be pos-

sible factors associated with the increase in W-CIN, leading to clonal

evolution and refractoriness to treatment.

Our case report and the literature review highlight the impor-

tance of cytogenetic and molecular tests to monitoring HIV-positive
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patients under long-stand treatment and the occurrence of MDS.

Often, these patients are not eligible for hematopoietic stem cell

transplantation due to their poor clinical condition [6]. Because of

the lack of specific treatment for HIV/MDS patients, it is essential to

unveil the mechanisms involved in its pathogenesis to led promissory

therapy.
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