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Abstract This study aimed to investigate whether chimerism analysis using STR markers after allogeneic
hematopoietic stem cell transplant (HSCT) could determine engraftment and recurrence in patients with
hematologic malignancy or bone marrow (BM) failure. From May 2019 to December 2020, the results of
the STR marker test using peripheral blood and BM specimens and BM aspiration smear of 144 subjects
were analyzed. There were 83.3% (120/144) patients in the complete chimerism (CC) group and 16.7%
(24/144) in the mixed chimerism (MC) group. Of these, 75 (52.1 %) had acute myeloid leukemia(AML),
27 (18.8 %) acute lymphoblastic leukemia, 22 (15.3 %) myelodysplastic syndrome, 9 (6.3 %) aplastic
anemia and 11 (7.6 %) had other conditions. During the follow-up period, in the AML group, none of
the patients in the CC group had a recurrence, but 45% (9/20) of the patients in the MC group had a
recurrence. The mortality rate was 15.8% (19/120) in the CC group and was significantly higher in the
MC group at 70.8% (17/24). In the MC group, age, gender, mortality rate and time periods during
diagnosis~HSCT, post-transplant~recurrence, recurrence~death, and transplant~death were compared,
and no significant differences were observed. The results suggest that the chimerism analysis using STR
markers can be performed using peripheral blood, and sample collection is easier than an invasive
procedure. It is a convenient and useful test for monitoring engraftment and recurrence after
transplantation.
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Table 1. Description for 16 STR markers.

L Chromo- Alleles included in AmpFISTR®
ocus some Identifiler®allelic Ladder
location
8,9, 10, 11, 12, 13, 14, 15, 16,
D8S1179 8 17.18. 19
24, 24.2 ,25 26 ,27 ,28, 28.2,
~ 29, 29.2, 30, 30.2, 31, 31.2, 32,
D21S11 21q11.2-q21 32.2. 33, 33.2. 34 342, 35
35.2, 36, 37, 38
D7S5820 7q11.21-22 6,7, 8,09, 10, 11, 12, 13, 14, 15
CSF1P0O 5@33.3-34 6,7, 8,09, 10, 11, 12, 13, 14, 15
D3S1358 3p 12, 13, 14, 15, 16, 17, 18, 19
THO1 11p15.5 4,5,6,7,8,9, 93, 10, 11, 13.3
D13S317 13q22-31 8, 9, 10, 11, 12, 13, 14, 15
D16S539 16q24-qter 5, 8,9, 10, 11, 12, 13, 14, 15
15, 16, 17, 18, 19, 20, 21, 22,
D2S1338 2q35-37.1 23 24 25 26, 27, 28
_ 9, 10, 11, 12, 12.2, 13, 13.2, 14,
D19S433 | 19412-13.a | 14515 15,2, 16, 16.2, 17, 17.2
_ 11, 12, 13, 14, 15, 16, 17, 18,
VWA 12p127pter | 19 90 21, 22, 23, 24
TPOX 2p23-2per 6,7, 8 9 10, 11, 12, 13
7,9, 10, 10.2, 11, 12, 13, 13.2,
D18S51 18q21.3 14, 14.2, 15, 16, 17, 18, 19, 20,
21, 22, 23, 24, 25, 26, 27
Amelo- X:p22.1-22.3
genin Y:pll.2 XY
D55818 5q21-31 168 9, 10, 11, 12, 13, 14, 15,
17, 18, 19, 20, 21, 22, 23, 24,
25, 26, 26.2, 27, 28, 29, 30,
FGA 4q28 30.2, 31.2, 32.2, 33.2, 422,
43.2, 44.2, 452, 16.2, 17.2,
18.2, 50.2, 51.2

2.3 24 0t

STR marker A} 238 FFH oz EAs13om,
AR (Microsoft
Corporation, redmond, WA, USA), R version 4.1.2

(R Foundation for Statistical Computing, Vienna,
Austria) Z2THE o] 853ch & 7H2lEd £

Microsoft Excel

AMEE F F 219 um BHL 5 T A%, 7PolAE
45e Agstgon, ol 0.05 el 39 SA

OF {3t Aog WAk
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EHE 5% 2GRN o719 HA7IZRE 8.4
(3.2~31. 77101t} &3 71HE|Eo] FEH o] A
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Table 3. Characteristics of AML patients.

Duration (days)
Case (Gender| Age Ist Dx HSCT HSCT
Table 2. Comparison of characteristics between ~ HSCT ~ MC ~ death
complete chimerism and mixed chimerism 1 F 50 549 354 _
groups N (%), MSD. 2 P 55 217 408 565
Characteristics CC group MC group 3 M 28 151 62 161
o eiss | soris N T N T
5
Gonder Male 70 (58.3 %) 15 (62.5 %) c F 54 168 o 109
Female 50 (41.7 %) 9 (37.5 %) - M 25 966 1 238
AML 60 (50.0 % | 15 (625 %) s T F | 50 177 47 333
ALL 22 (18.3 %) 5 (20.8 %) 9 M 2 113 1.433 1.672
Diagnosis MDS 20 (16.7 %) 2 (83 % 10 F 40 167 95 143
AA 7 (5.8 %) 2 (83 %) 11 M 25 253 370 484
ect 11 9.2 %) 0 (0.0 % 12 F 58 192 55 100
Relaee No 82 (100.0 %) | 11 (55.0 % i x 22 29895 EZ
Yes 0 (0.0 %) 9 (45.0 %)
No 101 ®42% | 7 (292% LM £ 236 o79 _
Death Mean 43.0 256.8 360.8 404.3
Yes 1a58% | 17 (708 % +SD £16.2 | 2243 | +379.1 +446.9

mixed chimerism, AML; acute
lymphoblastic leukemia, MDS;
aplastic anemia.

CC: complete chimerism, MC:
myeloid leukemia, ALL: acute
myelodysplastic syndromes, AA;
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Dx; Diagnosis, HSCT; hematopoietic stem cell transplantation,
MC; mixed chimerism.
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Table 4. Characteristics of ALL patients.

Duration (days)
Case |Gender| Age | 1 py HSCT HSCT
~ HSCT ~ MC ~ death
1 M 42 148 140 276
2 M 41 558 186 -
3 M 52 191 293 315
4 F 62 578 92 422
5 F 47 1,543 - -
Mean 48.8 603.6 177.8 337.7
+SD +8.6 +561.9 +85.9 +75.6

Dx: Diagnosis, HSCT: hematopoietic stem cell transplantation,
MC; mixed chimerism.
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Table 5. Characteristics of MDS patients.

Duration (days)
Case |Gender| Age Ist Dx HSCT HSCT
~ HSCT ~ MC ~ death
1 M 55 196 21 129
2 M 24 112 1,219 -
Mean 39.5 154.0 620.0 129
+SD +21.9 +59.4 +847.1

Dx: Diagnosis, HSCT: hematopoietic stem cell transplantation,
MC; mixed chimerism.

24|35

3.4.4 MM

% 270 = 554 &R} 19, 474 o=} 190]ict A
A2 HE o] 471 2] 717F 5.8 (4.3~7.3)71<¥€0]3]
tHTable 6).

Table 6. Characteristics of AA patients.

Duration (days)
Case |Gender| Age | 1t Dx HSCT HSCT
~ HSCT ~ MC ~ death
1 F 47 131 319 -
2 M 55 224 1,219 137
Mean 51.0 177.5 769.0 137
+SD +5.7 +65.8 +636.4

Dx; Diagnosis, HSCT: hematopoietic stem cell transplantation,
MC; mixed chimerism.
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