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T-cell Large Granular Lymphocytic Leukemia Presenting as Post-transplant
Lymphoproliferative Disorder: A Report of Two Cases and Literature Review
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Sihwan Kim, M.D., Young-Uk Cho, M.D., Seongsoo Jang, M.D., Eul-Ju Seo, M.D., Chan-Jeoung Park, M.D.
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Department of Laboratory Medicine, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

T-cell large granular lymphocytic leukemia (TFLGLL) can present as a form of post-transplant lymphoproliferative disorder. Here, we described clini-
copathological findings from 58 cases of post-transplant FLGLL (our own 2 cases and 56 cases from literature), and compared clinical features be-
tween solid organ transplantation (SOT) and allogeneic hematopoietic stem cell transplantation (alloHSCT) groups. The first of our two cases in-
volved a 39-year-old man diagnosed with T-LGLL and cytomegalovirus (CMV) colitis 81.7 months post liver transplantation. He had underlying pri-
mary immunodeficiency, and a probable germline IKZF1 mutation. The second case involved a 51-year-old man with ALL diagnosed with FLGLL 1.8
months post alloHSCT. The patient tested positive for CMV DNA and the disease was of donor origin. Both patients were alive at the last follow-up,
although they had persistent lymphocytosis. Overall, the median duration for T-LGLL onset after transplantation was 43.2 months, and the median
number of large granular lymphocytes was 2.5x10°/L. Nearly half of patients (46.0%) had CMV infection. Most patients (80.0%) of those whose
clinical data were available showed good outcomes. The alloHSCT group showed significantly shorter latency (P<0.001) and a trend for higher
frequency of CMV positivity (P=0.067) compared to the SOT group. Eleven patients (9 from the SOT and 2 from the alloHSCT group) showed auto-
immune feature occurrence. This study reveals that CMV reactivation is a plausible driver for -LGLL in the early phase after transplantation, and
that the possibility of -LGLL emergence should be considered, particularly for SOT patients with autoimmune features.
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Fig. 1. Representative images of case 21 of Table 1. (A) A peripheral blood smear shows typical large granular lymphocytes with moderate cytoplasm
and fine azurophilic granules. (B) Flow cytometric analysis shows a predominant population of CD47/CD8* lymphocytes. (C) Capillary electrophore-
sis assay for clonal TCRG rearrangements shows a prominent positive peak within the valid size range, which is consistent with the presence of a

clonal cell population.
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Table 1. Clinicopathological features of T-LGLL in our own cases and in cases from literature after organ transplantation

Case No. Age*fsex  Primary diagnosis ~ Transplant  Latency' (m) IS Reje-ction DC GVHD* LGL (x10°/L) %K;OB%?
1 57/M HCV cirrhosis Liver 3120 CsA, S - NA NA 79 +-+
2 60/F PSC Liver 156.0 Tac - NA NA 15 ++[+
3 65/M HBV cirrhosis Liver 3240 - - NA NA 2.4 -I-/-

4 59/M ESRD/CMP Kidney/heart 96.0 CsA, My + NA NA 6.0 -/-[-
5 38/M CMmP Heart 480 S - NA NA 24 +/-[-
6 31/F ESRD Kidney 432 ATG, Tac, My, S - NA NA 0.1 -[-[-
7 43/M Lupus nephritis Kidney 156.0 Tac, S, Cp + NA NA 6.8 -[+/-
8 57[F ESRD Kidney 84.0 Tac, My, S - NA NA 6.7 -[+[+
9 59/M ESRD Kidney 480 Tac, S - NA NA 19 |-+

10 31/M ESRD Kidney 108.0 CsA, S - NA NA 1.4 -[+*-

n 20/M ESRD Kidney 360 Tac, My, S - NA NA 09 [+ -

12 44/M ESRD Kidney 2520 CsA, My, S - NA NA 09 -[+[-

13 53(F ESRD Kidney 192.0 Siro, S - NA NA 0.6 +/-/-

14 67/F ESRD Kidney 120 Tac, S - NA NA 12 -1+

15 66/M COPD Lung 24.0 ATG, Siro, S, Tac - NA NA 0.6 +/-[+

16 69/F HCV cirrhosis/DN Liver/kidney 72.0. Tac, S = NA NA 5.5% NA/+/-

17 48/M FSGS Kidney 168.0 Tac, Az, S - NA NA S NA/+/-

18 55/M PIGN Kidney 120.0 CsA, S - NA NA 2.7 NA/+/+

19 46/M FSGS Kidney 144.0 CsA, S - NA NA 4.5% NA/+/-

20 47/M VUR Kidney 144.0 CsA Az, S - NA NA 11.5% -[-[-

21 39/M HBV cirrhosis, PID Liver 81.7 Tac, My - NA NA 244 -[+[-

22 16/M Aplastic anemia Allogeneic 3.6 CsA, S + GF - NA +[-[+

23 57[F ALL Allogeneic 480 CsA, My - C + NA -I-/-

24 36/F ALL Allogeneic 444 CsA, My = C + 124 H-

25 39/F CML UCB 6.0 - - C - 22 -[-I-

26 53/M MCL Allogeneic NA NA NA NA NA NA -[-/-

27 1/F ALL UCB 480 CsA, My - 99% + 09 ++[+

28 19/M PTCL SIB 30 ATG - C - 23" +[-[+

29 61/F AML SIB NA NA - NA + 40 -[NA/NA

30 55/M T-PL SIB NA NA - NA + 40 -[NA/NA

31 50/F AML MUD NA NA - NA - 22 -INAINA

32 41/M AML SIB NA NA - NA + 22 -INAINA

33 54/M AML SIB NA NA - NA + 32 -INAINA

34 66/M AML SIB NA NA - NA + 23 -INA/NA

35 41/M ALL MUD NA NA - NA + 25 -[NA/NA

36 47/M MDS/MPN SIB NA NA - NA - 22 -[NA/NA

37 38/M ALL MUD NA NA - NA + 22 -[NA/NA

38 35/M AML SIB NA NA - NA + 23 -[NA/NA

39 65/M AML SIB NA NA - NA + 3.1 -INAINA

40 37/M AML SIB NA NA - NA + 26 -INAINA

4 62/M AML SIB NA NA - NA + 22 -INAINA

42 43(F MDS/MPN MUD NA NA - NA + 25 -INA/NA

43 55/F FL Allogeneic NA NA - NA NA NA +[-[+

44 55/M CLL Allogeneic NA NA - NA NA NA -I-[-

45 66/M AML SIB 220 CsA, My - C + 2.1 -[NA/NA

46 25/F Aplastic anemia MUD 15 CsA, MTX - C - 20 -INA/NA

47 42/M AML MisUD 30 CsA, MTX - C + 2.7 -INAINA

48 46/M ALL MUD 1.5 CsA, MTX - C + 1.5 -INAINA

49 31/F NK/TL SIB 120 CsA, My - C + 2.1 -INA/NA

50 48(F DLBCL MUD 40 NA - C + 4.7 -[+/+

(Continued to the next page)
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Table 1. Continued

Case No. Age*fsex  Primary diagnosis ~ Transplant  Latency® (m) IS Reje-ction DC GVHD? LGL (x10%/L) C(K‘t;/)s%f
51 21/F ALL SIB 30 NA - C + 19 -1+
52 58/M MCL SIB 6.0 NA - C - 30 -+
53 1/F ALL MUD 240 NA + GF + 25 -[-/-
54 59/M AML UCB 10.0 CsA, My - C - 3.1 -[+/-
55 47/M CLL SIB 50 NA - C 25 -I-I-
56 57/M WM SIB 40 NA = 99% + 3.0 -I-[-
57 39/M CML MUD 6.0 CsA, My - C + 18.5% -[+[+
58 51/M ALL MUD 1.8 CsA, MTX - C - 6.5 -/-[-
Case  Splenomegaly EBV cMvH mlsjztrif)n Tre?Tng el Follow-up (m) Complication and outcome Reference
1 - + - - NA NA NA [5]
2 + - - - NA NA NA [5]
3 - + - + NA NA NA [5]
4 - + - - NA NA NA [5]
5 - + - + NA NA NA [5]
6 - + + - NA NA NA [5]
7 - + - - NA NA NA [5]
8 + - - - NA NA NA [5]
9 + - - NA - 355 Alive (6]
10 + = = NA Cp, MTX 187.1 PRCA, On dialysis, Alive [6]
1 + + + NA Siro, S 26.6 AIHA, Elevated GFR, Alive (6]
12 - - - NA Siro 18.1 Anti-dsDNA detected, Alive [6]
13 - - - NA - 1.3 Alive [6]
14 + - + NA - 14.1 Alive [6]
15 NA NA NA NA Decreasing IS 360 Perianal carcinoma, Deceased [7]
16 NA - NA NA Cp 140 Alive [13]
17 NA - NA NA Cp 14.0 Late-onset rejection, Alive [13]
18 NA - NA NA Cp 67.0 AITP, Alive [13]
19 NA - NA NA Cp, MTX, ATG 56.0 Alive [13]
20 + - - NA NA NA NA [16]
21 NA** - + - - 50 Alive Our case
22 + + + - NA NA NA [5]
23 - + NA NA NA NA [5]
24 - + NA NA NA NA [5]
25 - - + - NA NA NA [5]
26 NATT + NA NA Done, not specified NA NA [8]
27 NA - - + MTX, Cp, tocafitinib 11 Persistent neutropenia, Alive [9]
28 + - - - = 70 Alive [10]
29 NA NA - - NA NA NA [11]
30 NA NA - - NA NA NA [11]
31 NA NA + - NA NA NA [11]
32 NA NA - - NA NA NA [11]
33 NA NA - - NA NA NA [1]
34 NA NA + - NA NA Polymyositis, Unknown outcome [11]
35 NA NA - - NA NA NA [1]
36 NA NA - NA NA NA [11]
37 NA NA - NA NA NA [11]
38 NA NA - - NA NA NA [11]
39 NA NA - - NA NA NA [11]
40 NA NA + - NA NA NA [11]
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Table 1. Continued

Case  Splenomegaly EBV** CMVH mﬁztrfon Tre?ﬁ?é&t 0 Follow-up (m) Complication and outcome Reference
4 NA NA - - NA NA NA [1]
42 NA NA - - NA NA AIHA, Unknown outcome [11]
43 - NA NA NA Tac, S 110 Deceased [12]
44 = NA NA NA = 370 Deceased [12]
45 - NA - NA - 53.0 Alive [14]
46 - NA - NA - 61.0 Alive [14]
47 - NA + NA - 80 Alive [14]
48 - NA + NA - 18.0 Deceased [14]
49 - NA + NA - 13.0 Alive [14]
50 NA NA + NA - 41.0 Bronchiolitis obliterans, Alive [15]
51 NA NA + NA - 970 Alive [15]
52 NA NA + NA - 19.0 Alive [15]
53 NA NA + NA - 93.0 HBV reactivation, Alive [15]
54 - + - NA CsA, S 03 Respiratory failure, Deceased [17]
55 NA - - NA - 6.0 Alive [18]
56 NA - + NA - 18.0 Alive [18]
57 NA - + NA S 45 Respiratory failure, Deceased [19]
58 - - + NA - 19.0 Alive Our case

*At time of T-LGLL diagnosis, except cases of reference 11 (case numbers 29-42) in which age of patients at the time of transplantation was described; *time of T-LGLL diag-
nosis since transplantation; *acute GVHD = stage 2 or extensive chronic GVHD or described as having GVHD; “absolute neutrophil count < 1.5x10°/L or described as having
neutropenia; "hemoglobin <10 g/dL or described as having anemia; Yplatelet count <150x10°/L or described as having thrombocytopenia; **absolute lymphocyte count
with a predominance of large granular lymphocytes; ' “based on either serologic study or PCR; **splenectomy before the diagnosis of T-LGLL; *splenectomy for spleen se-
questration during the clinical course of T-LGLL.

Abbreviations: T-LGLL, T-cell large granular lymphocytic leukemia; M, male; F, female; NA, not available; HCV, hepatitis C virus; PSC, primary sclerosing cholangitis; HBV, hepa-
titis B virus; ESRD, end-stage renal disease; CMP, cardiomyopathy; COPD, chronic obstructive pulmonary disease; DN, diabetic nephropathy; FSGS, focal segmental glomeru-
losclerosis; PIGN, postinfectious glomerulonephritis; VUR, vericoureteral reflux; PID, primary immunodeficiency; MCL, mantle cell lymphoma; PTCL, peripheral T-cell lympho-
ma; T-PL, T-prolymphocytic leukemia; MDS/MPN, myelodysplastic/myeloproliferative neoplasm; FL, follicular lymphoma; NK/TL, NK/T cell lymphoma; DLBCL, diffuse large B-
cell lymphoma; WM, Waldenstrom macroglobulinemia; UCB, unrelated cord blood; SIB, sibling; MUD, matched unrelated donor; MisUD, mismatched unrelated donor; m,
month; IS, immunosuppressant; CsA, cyclosporine A; S, steroid; Tac, tacrolimus; My, mycophenolate mofetil; ATG, anti-thymocyte globulin; Cp, cyclophosphamide; Siro, siroli-
mus; Az, azathioprine; MTX, methotrexate; DC, donor chimerism; GF, graft failure; C, complete; GVHD, graft-versus-host disease; LGL, large granular lymphocyte; N, neutro-
penia; A, anemia; T, thrombocytopenia; EBV, Epstein-Barr virus; CMV, cytomegalovirus; PRCA, pure red cell aplasia; AIHA, autoimmune hemolytic anemia; GFR, glomerular
filtration rate; AITP, autoimmune thrombocytopenia; +, present; -, absent or not done.
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Z(oligoclonal skewing)& A* TE2 E%Hmonoclonal expan- Hol= A T—LGLLQ 40% AollA HEEU20], £ S &4

sion)& F55}0] T-LGLLe| W s}= B o 2 A e = QlTts). A= AtE o2 e R (11.1%, 3/27)5 B} o] o]4] A

o[ F EUUYLT B WA he VEE BTG oA 2nYYET F74elA] TLGLLES) Qo] STAT3 B
2EEA|Eo|A] TEE A 7%0) MES Hastichidl e o] olelo] BT} Thakek 7]4le] Tholsh 918 eIk o]}
o14] F TAGLLE v Lo WIm (s u Aol 4] $h20] 050, Pdhe] Fulag A74E SOT o)A alloHSCT o] ]3] 27k
AAfol4] BR22] 09908 BATHS, 6 olefet EMYYLT F WSRO B AXHE J10] o B MEE Sl
749k TLGLL Afolo] WhAY HIE Zpoli CTLY) GHEEAH SIS g Tk Holck SOT Bahol 2] £Lef5h e CMV Ae4is} v
oAl 2142121 591 A4 2ol $74A0] ok Bisccond hive] 8 TSk SRl WA Aptee] uhgole] v eix)zh
ZFAoF 92 AT TLGLL A|Z7} STAT3 Ghole] sha®e  TLGLLPTLDS] & thi g %41 7|3 0.5 ofAxic)

HOITh= AP Qe H%E oA Qld] o STAT3 hitd T-LGLLO] X| & SOT 0 4] alloHSCT ]| 1|3} tf o] A3
of FA-RATHE FJAO R STAT SO HAEk o] W EIIch2zt 66.7%8% 263%; P=0.06). o= SOT B Lol 2] B
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Table 2. Comparison of clinical features between post-solid organ
transplantation and post-allogeneic hematopoietic stem cell trans-
plantation T-LGLL cases (combined cohort)

Post-alloHSCT

Variables Post-SOT (N=21) (N=37) P-value*
Age, median (range) (yr) 53 (20-69) 47 (11-66) 0.15

Male sex, N (9%0) 15 (71.4) 24 (64.9) 0.773
Latency, median (range) (m) 108 (12-324) 55(1.5-48)"  <0.001
LGL count, median (range) (x10%/L) 4(0.1-244)  25(09-185)" 0669
Splenomegaly, N (%) 7/15 (46.7) 2/14(14.3) 0.109
Neutropenia, N (%) 5/1 7 (29.4) 4(10.8) 0.121

Anemia, N (%) 11 (52.4) 4018 (22.2) 0098
Thrombocytopenia, N (%) 7 (33.3) 8/18 (44.4) 0.525
EBV positivity, N (%) 7/20 (35.0) 5/12 (41.7) 0.724
CMV positivity, N (%) 4/16 (25.0) 19/34 (55.9) 0.067

Follow-up period, median (range) (m) 22.35 (5.0-187.1)° 18.0(0.3-97.0)' 0397
Treatment for T-LGLL, N (%) 8/12 (66.7) 5/19 (26.3) 0.06
Deceased patient, N (%) 1/12 (83) 5/18 (27.8) 0.358

Significant or marginal differences are in bold.

*Wilcoxon rank sum test for continuous variables and Fisher's exact test for dichot-
omous variables; "available data in 20 cases; *available data in 32 cases; *available
data in 12 cases; "available data in 18 cases.

Abbreviations: SOT, solid organ transplantation; alloHSCT, allogeneic hematopoietic
stem cell transplantation; N, number; LGL, large granular lymphocyte; EBV, Epstein-
Barr virus; CMV, cytomegalovirus; T-LGLL, T-cell large granular lymphocytic leuke-
mia; n, number; m; month.

WAz QA 27 Y 91551 B e 2 Aze
Al

P EME]'(7]'7 52.4%2} 22.2%; P=0.098). 14 tth T
LGLL PTLD $Hh= F23h P HE Hlom, AFget Se=
TLGLL ALE} S8 IRk 29, GVHD, 749 )t
ol Ao & Woltk

2 0] AL T o|n7|% et el ol] g

£ =9 B SelolAl s74713

Sdolo} Q) o ATE o 4 ol Fa Aol
39 vlolel s AR WE ZelolH HelEE Qgkeh BT
LGLLY] AZ=(indolent) Zglo]|11 tjAt Z8|1= &4 of7fo]Hoj
N Z2EslQ0 g DS RS Sk TIGLL ZE7t £
A 4= ek &, AAET T-LGLLE] W=7} Ag7kEof 91 7+
/o] =t et 2 A+ T-LGLL PTLDZ & =] A K.a19]
1L, SOTS} alloHSCT T-LGLL PTLD®Q] QA Esh4 EXJS vl
% A AEOlTk ol4] F gle] Bue] BRAZS B} Qo)
HRoA A7 2 Fee Fk dubshd Eaese] vt
AEAE FEoE W AT 2 YRR Fask Aol
SR 4 Q7] ohsRolck webd o4 T Bgkaze) 7 ek
of TLGLL PTLDE E3HA7|= Al°| —‘?’—‘3133}5 Sasick A
Aofsizt AR B3], MV G4
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QA=) groslwl AokAelskl Aol 1E0) ok high in-
dex of suspicion)& F3l ZIHHEZL Z71E Qlx|slal A

915 27} AALE A5 F83ler & Aol

TA| Z 23 H Z L E B (T-cell large granular lymphocytic
leukemia, T-LGLL)-S =57 ©]4| 312 A28 (post-transplant
lymphoproliferative disorder, PTLD)2] FE] 2 whslic) K2 oL
of| A= T-LGLL PTLD 589|(G& =32 20]|2} Z&58| 560De] o
Wk 4£AS 71&5kL, g A7]0]Al(solid organ transplanta-
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W A4S FHSHI: dAHAAAST S 7AESke = 7]
ar /V]\ o, [KZF1 AR o] oISl &4 Sol= 514
SAFE ALLE alloHSCT AJ3 3 1.87]%o] T-LGLLEZ ke ek
CMV DNA FAdolglal, Aghe- gofa} 7]do]qlet 7 Se 27
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BATHP=0067, A7heiedsktoe] QgL 119]0] FRHSOT
34} 9], alloHSCT $H4} 26l)oll 4 7]4lo] Sgick 2 S84
o111 0]4] 27] CMV &4l TLGLLY Bt gakelelg)
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