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INDOLENT LYMPHOMAS

     What fac tors guide treat ment selec tion in 
myco sis fungoides and Sezary syn drome ?  
     Youn H.   Kim  
 Department of Dermatology, Stanford University School of Medicine, Palo Alto, CA 

   Cutaneous T - cell lym phoma (CTCL) com prises a spec trum of T - cell lym pho mas with pri mary skin involve ment. Mycosis 
fungoides (MF) and Sezary syn drome (SS) are the com mon sub types of CTCL in which patients pres ent with widely 
diverse pro fi les of skin involve ment and vary ing extents of extracutaneous dis ease. Patients with early - stage dis ease have 
an excel lent prog no sis and are man aged pri mar ily with skin - directed ther a pies; how ever, those with advanced - stage MF 
or SS often require mul ti ple lines and recur rent courses of sys temic ther a pies. Many options are avail  able when con sid-
er ing sys temic agents, and it is often chal leng ing to know how to pri or i tize ther a pies to address a patient ’ s objec tive 
dis ease and qual ity of life issues. Appreciating the dis ease het ero ge ne ity and under stand ing the patient ’ s over all dis ease 
pro fi le (eg, skin, lymph nodes, blood, large cell trans for ma tion) serve as a use ful frame work in aligning ther a pies that 
can opti mally treat active sites of dis ease. Tissue or blood bio mark ers can be inte grated into our pro cess of pri or i tiz ing 
ther a pies and per son al iz ing man age ment in MF or SS. Multidisciplinary man age ment and opti miz ing sup port ive care are 
addi tional key ele ments for a favor able out come. Appropriate patients with high - risk dis ease should be con sid ered for 
allo ge neic hema to poi etic stem cell trans plant.  

   LEARNING OBJECTIVES 
  •   Understand the clin i cal het ero ge ne ity of patients with MF and SS 
 •   Appreciate the unique qual ity of life issues asso ci ated with cuta ne ous dis ease 
  •  Identify the clin i cal, path o log i cal, and other bio mark ers that help pri or i tize ther a pies and per son al ize clin i cal man

age ment in MF and SS  

  Introduction 
 Mycosis fungoides (MF) and Sezary syn drome (SS) are the 
most com mon sub types of cuta ne ous T  cell lym phoma 
(CTCL), and although the skin is the pri mary site of involve
ment, the malig nant T cells may expand in the lymph node 
(LN), vis ceral, and blood com part ments. 1  In the skin lesions 
of early  stage MF, sig nifi   cant infl am ma tory infi l trate of 
immune stim u lated pro fi le is observed. However, as the 
dis ease progresses the malig nant T cells acquire a Th2 
phe no type accom pa nied by a micro en vi ron ment skewed 
toward a more immune  sup pres sive Th2 cyto kine pro fi le. 2,3

A sub set of patients with advanced MF or SS undergo a 
trans for ma tion into large cell dis ease (LCT) that is often 
asso ci ated with more aggres sive bio log i cal behav ior. 
Patients with MF and SS sub groups are often dis tinct clin i
cally and bio log i cally but also share sim i lar i ties, and clin i cal 
fea tures can shift from MF to SS and vice versa in the course 
of a patient ’ s dis ease. 

 The clin i cal man age ment of MF / SS involves ther a pies 
devel oped spe cifi   cally for patients with CTCL (eg, total 

skin elec tron beam ther apy [TSEBT], extra cor po real pho
topheresis, bexarotene, vorinostat, romidepsin) and those 
orig i nally devel oped to treat other lym pho mas but co 
 opted for CTCL (eg, brentuximab vedotin [BV], pralatrex
ate). More recently, new sys temic ther a pies have emerged, 
built upon ratio nally selected tar gets in MF / SS (eg, mog
amulizumab [MOGA], anti   KIR3DL2  anti body;  Table 1 ). 

 Although these newer agents rep re sent a major advance
ment, they have not altered our fun da men tal treat ment 
strat egy. Only a slim minor ity of patients will ever be cured of 
their dis ease, and most patients will receive numer ous lines 
of ther apy dur ing their lives. Each failed treat ment takes a 
phys i cal and psy cho log i cal toll on patients. We have long 
known that a one  size  fi ts  all  approach can not work for this 
het ero ge neous dis ease. As our ther a peu tic arma men tar ium 
con tin ues to expand, we are now chal lenged with how to 
best match patients to the treat ments most likely to ben
e fi t them. Furthermore, it is unclear how best to sequence 
or com bine ther a pies, and given the lack of cura tive ther a
pies, the ones with fewer cumu la tive toxicities and dura ble 
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responses are pri or i tized. In selected highrisk advancedstage 
MF or SS, allo ge neic hema to poi etic stem cell trans plant (HSCT) 
should be con sid ered as a poten tial cura tive ther apy.

CLINICAL CASE
A 64yearold male presented with a 2year his tory of pro gres
sive skin rash that cur rently affected >80% of the body sur face 
area with gen er al ized erythroderma asso ci ated with severe, 
debil i tat ing itching. Topical and sys temic ste roids were min
i mally help ful. Skin biop sies showed an atyp i cal Tcell infil
trate. Blood flow dem on strated an abnor mal Tcell pop u la tion 
expressing CD3 and CD4 but lacking CD7 and CD26, a phe
no type con sis tent with Sezary cells (SCs), which represented 
68% of lym pho cytes with an abso lute count of 1250/mm3; Tcell 
recep tor nextgen er a tion sequenc ing (NGS) stud ies supported 
a clonal Tcell pro cess in the skin and blood. Wholebody pos
i tron emis sion tomog ra phy/com puted tomog ra phy (PET/CT) 
imag ing showed an approx i ma tely 2 cm axil lary and ingui nal 
lymph ade nop a thy (LAD) with a max i mum stan dard ized uptake 
value of 3 to 4, con sis tent with reac tive or dermatopathic LNs. 
A diag no sis of SS was established, presenting with lowbur den 
SCs and clin i cally reac tive LAD and thus clin i cal stage IVA1. The 
patient was treated with oral bexarotene with over all global 
par tial response (75% improve ment of his skin dis ease and 
>50% reduc tion of his SCs), and sup port ive care was pro vided 
with top i cal ste roids, emol lients, and gabapentin for itching. 
Six months later while con tinu ing main te nance bexarotene, he 

noted wors en ing of his skin dis ease with recur rent erythrod
erma. A skin biopsy con firmed CTCL with out evi dence of LCT. 
His blood Sezary flow now showed >10,000 SCs/mm3. Updated 
PET/CT find ings again supported reac tive or dermatopathic 
LAD with no hepatosplenomegaly.

Recognizing dis ease het ero ge ne ity within the skin 
and across extracutaneous com part ments
MF and SS are unique in their strik ing het ero ge ne ity of clin i cal, 
bio log i cal, and molec u lar fea tures and the need to indi vid u al
ize man age ment for an opti mal out come. This het ero ge ne ity is 
fur ther com pli cated by var i able clin i cal behav ior across dis ease 
com part ments (eg, skin, LN, blood). A mean ing ful clin i cal out
come of treat ment in MF/SS con sists of a dura ble global (com
pos ite of all  com part ments) objec tive response and improve ment 
of qual ity of life (QoL) mea sures,4-7 and achiev ing these goals 
requires indi vid u al i za tion of ther apy. Traditionally, the clin i cal 
stage has been a pri mary con sid er ation in treat ment selec tion; 
how ever, addi tional guid ance is often needed given the het ero
ge ne ity within stage group ings. The extent/bur den of dis ease 
or sta tus of other established prog nos tic fac tors (eg, LCT) in the 
skin or other dis ease com part ments fur ther con trib utes to treat
ment selec tion.8

In earlystage MF with patch and/or plaque skin dis ease, 
skindirected treat ment is pre ferred, and improve ment of QoL 
is usu ally the pri mary focus of treat ment. Primary skindirected 
treat ments include top i cal prep a ra tions of ste roids, mechlore
thamine, ret i noids, phototherapy (eg, nar row band ultra vi o let 
B), and TSEBT.8 TSEBT is very effec tive at low doses (eg, 12 Gy) 

Romidepsin
Pembrolizumab

Thinner skin disease, erythroderma, 
blood disease

Tumor-type, thicker skin disease, 
large-cell transformation, LN disease

Sézary cells

Mogamulizumab
Lacutamab
(investigational)

Brentuximab vedotin
Pralatrexate

Figure 1. Examples of newer systemic agents and their clinical activity in different patient profiles.
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and most appro pri ate in patients who have wide spread thicker 
or folliculotropic (hair fol li cle involve ment) skin dis ease.9 If skin 
directed treat ment options fail to man age a patient’s dis ease, 
then esca lat ing to sys temic agents is appro pri ate.

Patients with advancedstage MF and SS have vary ing clin i
cal pre sen ta tions rang ing from tumortype skin dis ease to gen
er al ized erythroderma in which the type and extent of their skin 
and extracutaneous dis ease (LN and/or blood dis ease) drive the 
ther a pies that best address a patient’s over all dis ease. Many 
stan dard treat ment options exist for advancedstage patients, 
includ ing sys temic bio log i cal and targeted ther a pies or tra di
tional cyto toxic che mo ther apy.8 The ulti mate selec tion of the pri
mary ther apy will be based on the assess ment of the skin and the 
sever ity of any extracutaneous dis ease and on aligning ther a pies 
that address the most symp tom atic and threat en ing dis ease.

Systemic treat ments often exhibit dif fer en tial effi cacy across 
skin, blood, and nodal com part ments (Table 1 and Figure 1). The 
response inter pre ta tion can be fur ther com pli cated by the vary
ing response cri te ria and clin i cal end points used in ear lier clin
i cal tri als in CTCL; how ever, more recent tri als have uti lized the 
inter na tional con sen sus cri te ria that have helped com pare results 
across stud ies.4 There are fre quent mixed responses in the skin or 
across dif fer ent com part ments with dis ease, and ther a pies that 
reduce skin dis ease may not be effec tive in clear ing the blood 
or LN dis ease, and vice versa. For exam ple, in a patient with MF 
and wide spread ulcerating skin tumors (±LCT), we would select 
treat ments with known reli able activ ity in the skin com part ment 
(eg, TSEBT, BV).9-12 However, in a patient with SS and highbur
den Sezary dis ease, we would opt for ther a pies that are effi cient 
at reduc ing the blood dis ease (eg, MOGA, romidepsin).13,14 Fur
thermore, some ther a pies do not have established, mean ing ful 
activ ity in LCT or bulky dis ease, whereas some ther a pies have 
shown activ ity across all  com part ments, includ ing LCT dis ease. 
Traditional com bi na tion che mo ther apy reg i mens in sys temic 
TCLs are often reserved for patients with refrac tory, advanced 
dis ease or when allo ge neic HSCT is planned for con sol i da tion.8 
Lastly, the poten tial toxicities and tol er a bil ity of chronic ther apy 
must be con sid ered in pri or i tiz ing treat ments and per son al iz ing 
man age ment.

Importance of mul ti dis ci plin ary care and man age ment 
of QoL issues: essen tial role of sup port ive ther apy
Ideally, the man age ment of patients with CTCL involves a mul ti
dis ci plin ary approach. It is help ful to estab lish col lab o ra tive col
leagues in hema tol ogy/med i cal oncol ogy, radi a tion oncol ogy, 
pathol ogy, and der ma tol ogy who are inter ested in cuta ne ous 
lym phoma. To address the exten sive skin dis ease, spe cial ized 
radi a tion meth ods such as TSEBT serve as an impor tant ther a
peu tic alter na tive; how ever, access to cen ters with TSEBT can 
be an issue. Lowdose TSEBT can be com bined with treat ments 
that have great effi cacy in the blood and/or LN com part ments 
to improve the over all com pos ite response and response dura
tion.15,16 Patients may have exten sive skin wounds or atyp i cal skin 
infec tions or develop skin lesions that clin i cally and/or path o
log i cally mimic CTCL, includ ing an inflam ma tory skin reac tion to 
lym phoma ther apy (eg, MOGA, pembrolizumab). Thus, a close 
col lab o ra tion across spe cial ties is essen tial in pro vid ing appro
pri ate clin i cal care and opti mal out come in CTCL.

Intolerable itching is a com mon QoL in CTCL, espe cially in SS. 
The effec tive man age ment of itching also reduces the risk of sec

ond ary skin infec tions as patients often have com pro mised skin 
bar rier func tion and are com monly col o nized with Staphylococ-
cus aureus.17 Management with an antistaph sup port ive reg i men 
has been shown to improve their itching, clear their skin, and 
lower infec tionasso ci ated com pli ca tions.18 The vis i ble nature of 
CTCL adds a unique neg a tive life impact because it con stantly 
reminds patients of their dis ease and often pro hib its patients 
from social inter ac tion, inten si fy ing the emo tional bur den of 
their strug gles.19,20 Thus, in con trast to other indo lent lym pho mas 
such as lowgrade fol lic u lar lym phoma, in which watch ful wait
ing can be accept able, patients with CTCL are often on con stant 
treat ment, and QoL ele ments may lead to a deci sion to change 
ther apy with out objec tive dis ease pro gres sion. Optimizing sup
port ive care is essen tial, and clin i cal end points such as time to 
next sig nifi  cant ther apy may be use ful mea sures of over all clin i
cal ben e fit.21

Prioritizing treat ment options in SS
In patients with SS, the leu ke mic sub type of CTCL, clin i cal man
age ment is often strat i fied by the bur den of the blood Sezary 
dis ease. Primary sys temic ther apy for those with a lower Sezary 
bur den (<5,000 SCs/mm3) includes oral bexarotene,22 meth
o trex ate,23 and extra cor po real photopheresis.24 In those with 
a higher Sezary bur den, his tone deacetylase inhib i tors (eg, 
romidepsin) or newer ther a pies, such as MOGA, with more reli
able activ ity in the blood com part ment would be appro pri ate 
front line options (Table 1).14 With MOGA, an antiCCR4 mono clo
nal anti body in which CCR4 is highly and con sis tently expressed 
by SCs, objec tive blood response was observed in 68% (83/122) 
of patients with 44% (54/122) achiev ing com plete remis sion 
(CR) in the piv otal trial, MAVORIC.13 The median time to response 
in the blood was 1 month, and the median dura tion of blood 
response was 26 months. The skin response rate was 42% with a 
lower nodal response rate of 17% and a global (com pos ite of all  
com part ments) over all response rate of 28%. However, patients 
with active LCT were excluded in the MOGA piv otal trial. Given 
the impres sive clin i cal activ ity in the blood com bined with a 
favor able tol er a bil ity pro file, MOGA may be a pre ferred option 
in highbur den SS with out skin LCT or LN dis ease. Similarly, 
the antiKIR3DL2 anti body (lacutamab) cur rently under clin
i cal devel op ment has been shown to be more effec tive in 
reduc ing blood dis ease com pared to nodal dis ease (blood 
response rate [RR] 56% vs nodal RR 11%).25 Conversely, BV, 
which dem on strated reli able effi cacy in the skin (includ ing 
LCT) and the LN dis ease,11 does not have established activ ity 
in Sezary dis ease and SS and was excluded in the piv otal trial 
in CTCL. In SS with exten sive LN dis ease (±LCT), romidepsin 
may be pri or i tized over MOGA or other options, as romidepsin 
has dem on strated con sis tent clin i cal activ ity across com part
ments (Table 1).

Length of ther apy and main te nance strat e gies
To address the chronic course of MF/SS, newer sys temic ther a
pies were devel oped in which clin i cal stud ies allowed patients 
to con tinue treat ment with out a fixed dura tion until intol er ance 
or dis ease pro gres sion occurred. However, for ther a pies that have 
dosecumu la tive toxicities such as the periph eral neu rop a thy 
asso ci ated with BV treat ment, we should con sider a fixed treat
ment course (<6-8 cycles) and retreat with BV later when 
needed or use reduced doses of BV.10,26.27 MOGA can be con tin ued 
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longterm, but in onethird of patients, it may lead to a rash 
(median time to rash, 105 days),13,28-30 and the sever ity of the 
rash may affect the length of treat ment with MOGA. Despite the 
occur rence of MOGA, patients can be retreated with MOGA. For 
chronic ther apy in CTCL, treat ment options or strat e gies that 
min i mize immune sup pres sion will be pre ferred given the high
risk of recur rent skin infec tions.

After ini tial dis ease reduc tion, a main te nance strat egy of a sus
tain able treat ment reg i men can be con sid ered. This may involve 
increas ing the treat ment inter val of intra ve nous ther a pies or transi
tioning to an oral agent.31 Utilizing a less intense main te nance dose 
reg i men of ther a pies may lower treat mentrelated toxicities and 
pro vide a lon ger over all clin i cal ben e fit. Integrating skindirected 
ther apy is not only essen tial in com bi na tion with sys temic agents 
but nec es sary when the sys temic dis ease is cleared, and patients 
then have pri mar ily skinlim ited dis ease.

CLINICAL CASE (CON TIN UED)
Given the higher bur den of blood Sezary dis ease and lack of 
LCT in the skin, the patient was treated with MOGA and after 
2 cycles expe ri enced >90% skin improve ment and reduc tion of 
itching. His blood Sezary dis ease cleared promptly with out mea
sur able abnor mal cir cu lat ing T cells (B0) by flow cytom e try. After 
4 months of con tin ued great response with con tin ued blood CR 
(B0), MOGA was discontinued, and the patient con tin ued top i cal 
ther apy as needed for lim ited resid ual skin dis ease. The patient’s 
blood Sezary remained clear and his skin near CR off MOGA, but 
after sev eral months, he expe ri enced dis ease pro gres sion in the 
skin with rap idly wors en ing, wide spread thick plaques and nod
u lar, tumortype dis ease. Skin biopsy showed LCT with 10-40% 
of neo plas tic T cells expressing CD30 by immu no his to chem is try. 
PET/CT now showed more nota ble LAD, and a core needle sam
pling showed involve ment with Tcell lym phoma (CD30 expres
sion of 30%). Given the sig nifi  cant CD30 expres sion in the skin 
and LN com part ments, BV was selected as the next ther apy.

Management of LCT in MF and SS
LCT in MF or SS is rec og nized as one of the stron gest inde pen dent 
adverse prog nos tic indi ca tors,32,33 and thus knowl edge of LCT is 
a key fac tor in treat ment selec tion (Table 1). However, nota ble 
interrater (pathol o gist to pathol o gist) var i abil ity is observed 
in the inter pre ta tion of LCT as the cri te ria is an arbi trary cut off 
value (>25% of malig nant T cells are large cells) by his to path o
logic eval u a tion.34 Accordingly, a sub set of patients des ig nated 
as LCT may have a more indo lent course; there fore, appro pri ate 
clin i cal judg ment is essen tial for opti mal man age ment. In con
trast to sys temic lym pho mas in which anthracyclinebased ther
apy and autol o gous trans plants are con sid ered in the set ting of 
transformed dis ease, LCT in MF/SS is man aged dif fer ently, with 
greater indi vid u al ized tai lor ing for the extent and biol ogy of the 
transformed dis ease.

CD30 expres sion is not a require ment for LCT cri te ria, but 
the median CD30 expres sion is higher in the lesional tis sue of 
patients with LCT com pared to those with out LCT,35 and thus 
BV is often a highly effec tive treat ment in MF with LCT.10,12,36 In 

the phase 3 trial of BV in CD30+ CTCL, the pri mary end point 
of an objec tive response rate last ing >4 months (ORR4) was 
higher in patients with LCT than with out LCT (65% vs 39%).11,12 
Pralatrexate and romidepsin, each as a sin gle agent, have 
also dem on strated clin i cal activ ity in MF or SS with LCT,14,37,38 
though the data in these sin gle agents are not as robust as 
in the piv otal trial of BV. MOGA would not be pri or i tized in 
patients with LCT given the lack of established data.13 Older 
agents such as lipo so mal doxo ru bi cin or gemcitabine have 
greater tox ic ity pro files but can be used in MF/SS with LCT in 
refrac tory set tings or when newer agents are not avail  able.39,40 
A recent clin i cal trial of pembrolizumab in patients with 
relapsed/refrac tory MF or SS showed prom is ing clin i cal activ
ity in patients with LCT and can be con sid ered in relapsed or 
refrac tory set tings.41

Biomarker-guided selec tion and inte gra tion of ther a pies 
in MF/SS-CTCL
Currently, numer ous avail  able and inves ti ga tional ther a pies in 
MF/SSCTCL can tar get the cell sur face mol e cules of malig nant  
T cells, disrupted cellular pathways, and/or the tumor micro en vi
ron ment (TME), includ ing the immune milieu (Table 1). Reliable 
bio mark ers that enrich the patient sub sets that can ben e fit with 
spe cific ther a pies would be ideal, and such bio marker infor
ma tion may help select and pri or i tize ther a pies among a list of 
options.

Of the tar gets on the malig nant cell sur face in CTCL, CD30 has 
the most robust data, with a CD30 targeting agent, BV. With the 
use of more sen si tive tools for CD30 detec tion (eg, mul ti spec
tral imag ing), sam ples with nondetectable CD30 expres sion by 
rou tine immu no his to chem is try (IHC) and light micros copy dem
on strated cellsur face CD30 mol e cules.10 In MF/SS, the inter and 
intrapatient (interlesional) CD30 expres sion lev els (by rou tine 
IHC) can be highly var i able in the skin, and BV has dem on strated 
sig nifi  cant clin i cal activ ity in patients with a spec trum of CD30 
expres sion in 2 inde pen dent stud ies in MF/SS.10,36,42 Patients with 
>5% CD30max (max i mum CD30 level from mul ti ple skin sam ples) 
had more reli able over all clin i cal response com pared with those 
with CD30max <5%; how ever, mean ing ful activ ity was observed 
across all  CD30 lev els. Further, in the piv otal study of BV in CD30+ 
CTCL (ALCANZA), patients with mul ti ple skin biop sies showed a 
nota ble var i abil ity of CD30 lev els, rang ing from nondetectable 
to >50% expres sion.11,12 Thus, BV is a treat ment option even in 
those with low/neg li gi ble lev els of CD30 expres sion, espe cially 
in refrac tory set tings.

Therapies such as MOGA can tar get the malig nant cells as 
well as TME, as the tar get mol e cule CCR4 is expressed not only 
by the malig nant T cells but also by the reg u la tory T cells. CCR4 is 
a chemokine recep tor asso ci ated with skin traf fick ing, but unlike 
CD30, the mol e cule is fre quently and con sis tently expressed 
in the lesional skin (median CCR4, 80%; range of 1%100% by 
IHC) and may not be use ful as a bio marker in CTCL.13 However, 
some patients with MF/SS have neg li gi ble CCR4 expres sion, and 
fur ther stud ies will be needed to estab lish the role of MOGA in 
these patients. Further, assess ment for CCR4 expres sion is not 
rou tinely avail  able, so a stan dard ized pro to col for CCR4 assess
ment and a bet ter under stand ing of its cor re la tion with clin i cal 
out come needs to be established.43 Although both CCR4 and 
KIR3DL2 are both com monly expressed in skin dis ease with LCT, 
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nei ther MOGA nor antiKIR3DL2 anti body (lacutamab) has estab
lished activ ity data in patients with LCT.25,44

Newer bio marker plat forms (eg, action able NGS pan els, TME 
pro fil ing) may help guide treat ment selec tion and pri or i tize ther
a pies in selected set tings.45,46 The knowl edge of Th2 skewing 
with dis ease pro gres sion has led to the selec tion of immune 
ther a pies that shift the immune pro file from Th2 to Th1, includ
ing inter fer ons, IL12, and tolllike recep tor ago nists. Agents 
known to deplete reg u la tory T cells in the TME, such as MOGA or 
CD25targeting agents,47 and to acti vate mac ro phages (increase 
the “eatme” sig nal), such as agents targeting the CD47SIRPα 
axis (eg, SIRPαFc, magrolimab),48,49 may be con sid ered as sin
gle agents or part of com bi na tion reg i mens. Patients with geno
mic data that dem on strate path o genic alter ation in the Tcell 
immune reg u la tory axis may ben e fit from immune ther a pies that 
include check point inhib i tors.41

In patients with refrac tory or highrisk dis ease, using NGS 
plat forms to eval u ate for addi tional prog nos tic clues or action
able path o genic genetic var i ants can help pri or i tize ther a pies. 
For exam ple, JAK inhib i tors may be con sid ered in patients with 
relapsed/refrac tory dis ease with a path o genic muta tion of 
JAK1/3.50 Moreover, we can extrap o late geno mic bio marker data 
from other Tcell lym pho mas. For exam ple, CCR4 gain of func
tion muta tions have been asso ci ated with supe rior clin i cal out
comes in adult Tcell leu ke mia/lym phoma patients treated with 
MOGA.51 Thus, if such poten tial path o genic var i ants of CCR4 are 
noted by NGS data, per haps MOGA can be pri or i tized over other 
ther a pies in highbur den Sezary patients or in refrac tory dis ease.

As pre vi ously discussed, LCT is a very impor tant clin i cal 
and path o logic fac tor to con sider when selecting ther apy.  

An NGS study by Ungewickell et al reported that LCT is asso
ci ated with a high muta tion bur den and recur rent PLCG1 
alter ations.52 Furthermore, recent stud ies explor ing the pro
grammed cell death 1 (PD-1) and programmed cell death 
1 ligand 1 (PD-L1) axis show a pos si ble link between PD-L1 
struc tural var i ants and LCT,45 supporting the hypoth e sis that 
patients with LCT may have more TME immune alter ations that 
allow tumor growth. These patients with PD-L1 alter ation have 
expe ri enced clin i cal ben e fit with antiPD-1 anti body such as 
pembrolizumab.41,53

CLINICAL CASE (Con tin ued)
The patient was treated with BV, with great clin i cal response 
in the skin and flat ten ing of his thicker, tumortype skin dis
ease that showed LCT by pathol ogy. PET/CT obtained after 
3 cycles of BV showed clin i cal CR of LN dis ease. The blood 
com part ment remained clear of mea sur able dis ease by flow 
cytom e try. The patient had clin i cal fea tures con sis tent with a 
highrisk prog nos tic pro file, includ ing a his tory of high blood 
SC bur den, LN dis ease, and LCT.33 At the ini ti a tion of BV, allo
ge neic HSCT was discussed as a poten tial cura tive ther apy in 
this highrisk set ting. The patient’s sib ling was iden ti fied as a 
10/10 matched donor. The patient was 67 years old at this time 
point, and he agreed to move forth with allo ge neic HSCT using 
TSEBT and a total lym phoid irra di a tion/antithymocyte glob u lin 
nonmyeloablative reg i men.

Table 2. Allogeneic HSCT in MF/SS-CTCL

Reference N Intervention Efficacy Transplant-related toxicities

Hosing et al55 47 6% abla tive
94% RIC/NMA

ORR  =  n/a, 2year PFS 40%, 2year OS 67%
4year PFS 26%, 4year OS 51%

1year NRM 10%
2year NRM 17%
Gr 2-4 aGVHD 40%;
cGVHD 28%

Duarte et al56 60 33% abla tive
67% RIC/NMA

ORR  =  n/a, 2year PFS 34%, 2year OS 54%
5year PFS 32%, 5year OS 46%
7year PFS 30%, 7year OS 44%

1year NRM 20%
7year NRM 22%

Paralkar et al57 12 17% abla tive
83% RIC

ORR  =  67%, 2year PFS 23%, 2year OS 
56%

1year NRM 25%

De Masson et al58 37 32% abla tive
68% RIC/NMA

ORR  =  n/a, 2year PFS 31%, 2year OS 
57%

1year NRM 18%
2year NRM 18%
Gr 2-4 aGVHD 76%;
cGVHD 44%

Lechowicz
et al59

129 36% abla tive
64% RIC/NMA

ORR  =  n/a, 1year PFS 31%, 1year OS 54%
5year PFS 17%, 5year OS 32%

1year NRM 19%
5year NRM 22%
Gr 2-4 aGVHD 41%; cGVHD 43%

Isufi et al60 16 (n  =  23; 16 MF/SS;  
7 G/D TCL)

RIC except 2 haploidentical CR rate  =  56%
OS 75% (12 of 16 patients) w/median fol

lowup 5.5 years

100day NRM 12%
Gr 2-4 aGVHD 50%;
cGVHD 56%

Weng et al61 35 100% NMA ORR (CR)  =  80% (57%), 2year PFS 60%, 
2year OS 68%

5year PFS 41%, 3year OS 62%,
5year OS 56%

1year NRM 3%
2year NRM 14%
Gr 2-4 aGVHD 16%;
cGVHD 32%

aGVHD, acute GVHD; cGVHD, chronic GVHD; Gr, grade; NMA, nonmyeloablative; RIC, reducedinten sity con di tion ing.
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Allogeneic HSCT as a path to estab lish dura ble remis sion 
in high-risk MF/SS
Patients with advancedstage MF and SS have a median sur
vival of <5 years, are often treated with mul ti ple sequen tial sys
temic ther a pies, and even tu ally become refrac tory to avail  able 
agents.33 Highdose che mo ther apy followed by autol o gous 
HSCT has not shown a dura ble ben e fit,54 but allo ge neic HSCT 
that relies on a graft vs lym phoma effect has led to longterm 
remis sions (Table 2).55-61

There is some con tro versy regard ing which sub set of patients 
should move forth for allo ge neic trans plant in MF/SS and when 
in their dis ease course it is appro pri ate. Allogeneic HSCT should 
be con sid ered for appro pri ate patients with stage IIB through IV 
dis ease who are refrac tory to mul ti ple lines of sys temic ther
apy, dem on strate declin ing dura tion of clin i cal ben e fit, or pre
s ent with a very highrisk pro file. A large inter na tional study of 
prog nos tic fac tors in advancedstage MF and SS (retroCLIPI) 
iden ti fied 3 risk groups with dis tinct prog nos tic out comes based 
on the num ber of key adverse prog nos tic param e ters, includ ing 
extracutaneous dis ease and LCT.33 Patients in the highrisk group 
with a 5year over all sur vival (OS) of 28% were clearly appro pri
ate for allo ge neic HSCT. A sig nifi  cant pro por tion of patients in 
the inter me di aterisk (5year OS, 44%) group may be con sid ered 
for allo ge neic HSCT. The 5year OS with allo ge neic HSCT in the 
published stud ies ranged from 32% to 56%,55-62 likely supporting 
an improved sur vival ben e fit pro vided that most patients who 
received allo ge neic HSCT included those with inter me di ate to 
highrisk retroCLIPI pro files. The opti mal tim ing for allo ge neic 
HSCT is when the dis ease is well con trolled (CR or near CR of all  
dis ease com part ments) and before the dis ease has progressed 
to a state in which the chance of response or sur vival with allo
ge neic HSCT is low. The skin com part ment is a fre quent site of 
posttransplant dis ease relapse, and thus TSEBT is often an impor
tant and nec es sary com po nent of the pre pa ra tory strat egy in 
MF/SS. The median age of patients with advanced MF or SS at 
diag no sis is 60 to 65 years, so an allo ge neic reg i men with fewer 
trans plantrelated toxicities has also been explored.61 For each 
patient, a deci sion to trans plant requires care ful con sid er ation of 
the longterm ben e fits and sig nifi  cant risks, includ ing the poten
tial for graftver sushost dis ease (GVHD) and dis ease relapse after 
trans plant.

In patients with aggres sive MF or SS, there remains an unmet 
need for addi tional safe and effec tive ther a pies that can bridge 
patients to allo ge neic HSCT. And espe cially for those who are 
not eli gi ble for allo ge neic HSCT or have no opti mal donors, new 
and novel immune ther a pies and approaches are needed. As 
these inno va tive ther a pies are made avail  able, it is essen tial to 
inte grate them to man age patients suc cess fully and to con tinue 
explor ing bio mark ers that can help us guide our selec tion or pri
or i ti za tion of treat ment options.

Conclusions and future direc tions
The clin i cal, path o log i cal, and bio log i cal fea tures in MF and SS 
are highly het ero ge neous, with sig nifi  cant inter and intra patient 
var i abil ity that requires a per son al ized approach to man age
ment. Available and inves ti ga tive ther a pies often have dif fer en
tial activ ity across dis ease com part ments, and thus in addi tion 
to clin i cal stage and the pres ence of LCT, com part men tal activ
ity is an impor tant ele ment that guides treat ment selec tion. In 
appro pri ate highrisk set tings, patients should be con sid ered for 

allo ge neic HSCT. The unique QoL issues bring unique chal lenges 
in man ag ing patients with CTCL.

Ultimately, in this highly het ero ge neous dis ease group we hope 
to estab lish bio mark ers and strat e gies that enrich (bet ter align sub
sets) for dura ble clin i cal response and address resis tance/escape 
mech a nisms while min i miz ing toxicities. More per son al ized and 
tol er a ble immunotherapies may be a path way to achieve a more 
dura ble or sustained clin i cal response. Advances in bio marker
guided inves ti ga tions in CTCL will enable us to apply evi dence
based approaches in pri or i tiz ing ther a pies and help develop 
com bi na tion strat e gies that may lead to the clin i cal syn ergy of 
com bined agents.
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