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Summary
Chronic graft-versus-host disease (cGvHD) is a com-
mon complication of allogeneic hematopoietic stem cell 
transplantation. Its incidence varies from 10% to 80% 
according to the type of prophylaxis, type of the donor 
and other risk factors. Although cGvHD is associated 
with reduced risk of relapse, the persistence of clinical 
signs is associated with long-term mortality, morbidi-
ty and disability. Despite there are clear endpoints for 
the clinical trials of novel agents, the choices in clinical 
practice should involve long-term goals like in all auto-
immune disease. So far, there is no consensus on these 
goals. Analyzing the results of cGvHD therapy in the 
large single-center cohort of patients we tried to focus 
on predictors of long-term prognosis and their associa-
tion with therapy.

Patients and methods
The study included 182 patients with moderate and se-
vere cGvHD. The majority of patients were allografted 
for malignant diseases and 49% had severe cGvHD, 
51% – moderate disease. Median follow up time was 
52 months. Beyond the first line 39.56% of patients re-
quired additional treatment.

Results
At five years the cumulative incidence of complete re-
sponses was 16.9% (95% CI 10.5-24.7%) and immu-
nosuppressive therapy (IST) discontinuation without 

GvHD flare was 51.2% (95% CI 40.0-61.2%). The major 
predictors of IST discontinuation were overall severity 
of cGvHD (HR 0.45, 95%CI 0.25-0.84, p=0.0049) and 
female donor for male recipient (HR 0.33, 95%CI 0.25-
0.81, p= 0.0370). The analysis of non-relapse mortality 
(NRM) demonstrated that discontinuation of IST was 
the major predictor (2% vs 42%, HR 0.03, 95%CI 0.01-
0.15, p=0.0005). At the end of the follow up patients 
with complete response discontinued IST in 91% of cas-
es, with mild cGvHD in 53% of cases, with moderate in 
24% of cases and with severe in 2% of cases. The other 
significant factors for NRM were steroid-free starting 
therapy (HR 0.25, 95%CI 0.08-0.58, p=0.0035) and early 
use of second-line therapy (HR 0.49, 95%CI 0.25-0.96, 
p=0.0322). In conclusion, the study demonstrated that 
discontinuation of systemic IST therapy without the 
flare of cGvHD should be the goal of therapy. Also the 
study creates a rationale for randomized studies of novel 
second-line options not with but against steroids in the 
first line. 
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Introduction
Chronic graft-versus-host disease (cGvHD) is a complica-
tion of allogeneic hematopoietic stem cell transplantation 
(allo-HSCT), which is associated both with long-term mor-
tality and significant disability in long-term survivors. Its 
incidence varies from 10% to 80% according to the type of 
prophylaxis, type of the donor and several other risk factors 
[1-4]. Although cGvHD is associated with reduced risk of 
relapse and improved survival in the majority of malignant 
diseases [5], the persistence of clinical signs is associated 
with long-term mortality due to cardiovascular disease, in-
fections and secondary malignancies [6]. Also cGvHD is 
the major cause of decline in the quality of life (QoL), social 
and professional disability. Gastrointestinal, joint and kidney 
problems are the main drivers of QoL decline [7-9].

The early studies of cGvHD treatment demonstrated a su-
periority of steroids over other agents in the treatment of 
cGvHD in terms of survival [10, 11]. However all subsequent 
attempts to improve response rate with augmented immu-
nosuppression were not successful. Addition of thalidomide 
and mycofenolate mofetil resulted in higher frequency of ad-
verse events and infection-related mortality [12, 13]. The only 
combination with some benefit in terms of steroid sparing 
was the combination of steroids and cyclosporine A (CsA), 
which demonstrated comparable response rate and duration 
of immunosuppression, however the cumulative dose of ster-
oids was less in the combination arm, which resulted in the 
reduced frequency of femur aseptic necrosis [14]. The failure 
of these clinical trials to demonstrate improved response rate 
lead to the shift in the concept of cGvHD treatment. Cur-
renly it is considered that immunosuppressive therapy (IST) 
does not induce tolerance, but rather alleviates target organ 
damage before the tolerance between donor and recipient 
cells occur. This understanding creates a dissonance between 
endpoints from the clinical studies and the real clinical prac-
tice where the formal response criteria, like decrease in the 
severity score or improved 2-minute walk test results, does 
not necessarily correlate with long-term prognosis.

While several studies focus on the clinical features of 
cGvHD that are associated with adverse prognosis [15, 16], 
few focus on the prognosis according to the response to 
treatment. Now we have novel effective treatments for ster-
oid-refractory disease, which could be steroid-sparing and 
facilitate better clinical responses [17, 18]. Thus it is impor-
tant to define the goals of therapy for cGvHD. In this single 
center study we did not evaluate the outcomes of certain 
treatment modalities for chronic GvHD but rather focused 
on IST discontinuation, complete response of cGvHD and 
survival. For this purpose we included only patients who 
have long-term follow up after onset of cGvHD. As the first 
line of therapy 62% of patients received prednisone 1 mg/kg 
daily in combination with calcineurin inhibitor (CNI), 22% 
received CNI as the monotherapy, 16% received monothera-
py with a second line treatments.

Patients and methods
Patients and transplantation procedures
Two hundred and nine patients transplanted in 2006-2017 
in Pavlov First Saint Petersburg State Medical University 

were included in the study. The inclusion criteria were mod-
erate or severe disease according to National Institute of 
Health (NIH) 2015 criteria [19], administration of systemic 
treatment for cGvHD, transplantation from 9-10/10 HLA-
matched related or unrelated donor. All patients signed in-
formed consent for the use of their medical data in research 
purposes. Two thirds of patients had either acute myeloblas-
tic leukemia or acute lymphoblastic leukemia, 49% had se-
vere cGvHD, 51% – moderate. Median time from HSCT to 
cGvHD onset was 166 days. Twenty three percent received 
GvHD prophylaxis with post-transplantation cyclophospha-
mide (PTCY) and the rest – conventional prophylaxis with 
calcineurin inhibitor and antimetabolite. Median follow up 
time after the onset of cGvHD was 52 months. More than 
56% had three or more organ involvement (Table 1). 

Clinical definitions
Time to disease relapse incidence (RI), complete response 
(CR), non-relapse mortality (NRM), overall survival (OS) 
and event-free survival (EFS), were defined as the time from 
cGvHD onset to the event. RI and NRM were considered a 
competing risk events. RI and CR were also considered com-
peting risks. cGvHD severity was evaluated using NIH 2015 
criteria [19], while response using 2006 NIH criteria [20]. 
Complete response was defined as absence of cGvHD clin-
ical signs with IST discontinued. Partial response (PR) was 
defined as decrease in the total NIH score without increase 
in each individual organ score.  

Statistical analysis
Non-parametric analysis included Chi-square test, 
Mann-Whitney test according to the type of data. The 
survival distributions for OS, EFS, were calculated using 
Kaplan-Meier methodology. The comparisons were made 
using the log-rank test. Cumulative incidence analysis with 
competing risks RI, NRM, CR was performed using Gray 
test. Relapse and NRM were accounted as competing risks as 
well as RI and CR. Fine and Grey regression was used for the 
multivariate analysis of cumulative incidences. Factors used 
for multivariate correction had at least p=0.10 significance in 
the univariate analysis. 

Results
As the first line of therapy 62% of patients received pred-
nisone 1 mg/kg daily in combination with calcineurin in-
hibitor (CNI), 22% received CNI as the monotherapy, 16% 
received monotherapy with a second line treatment (phar-
macological or extracorporeal photopheresis without ster-
oids. Beyond the first line 39.56% of patients required addi-
tional treatment. The most frequent options were ECP, IL-2, 
JAK inhibitors, BTK inhibitors, tyrosine-kinase inhibitors 
(TKI). 

At five years, the cumulative incidence of CR was 16.9% 
(95% CI 10.5-24.7%). The proportion of patients with CR 
was 18.68%. However the cumulative incidence of IST dis-
continuation without GVHD flare was higher – 51.2% (95% 
CI 40.0-61.2%), and close to the proportion of patients with 
CR and mild chronic GvHD manifestations after treatment 
(44.5%). The competing risk of relapse was 25.4% (95% CI 
18.6-32.8%) (Fig. 1).
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Table 1.

Clinical characteristic
Number of patients 182 
Gender, m/f 50.55% / 49.45%
Age, years, median (range) 33 (18–66)
Median day (range) of cGvHD onset 163 (74-1424)
Diagnosis

AML
ALL
CML
MDS
Lymphomas
АА
Other diseases

46.15%
26.37%
8.24%
8.24%
5.50%
1.65%
3.85%

Matched related
Matched unrelated

24,88%
73.63%

Graft source
Bone marrow
PBSC

28.57%
71.43%

Conditioning regimen
MAC
RIC

29.12%
70.88%

“Salvage” patients 15.38%
Allo-HSCT number

First
Subsequent

94.48%
5.52 %

HLA-matching 
10/10 
9/10 

84.07%
15.93%

Female donor for male recipient 19.89%
GVHD prophylaxis

PTCy
Classical

33.52%
66.48%

Calcineurin inhibitor in prophylaxis
Cyclosporine A
Tacrolimus
None

21.55%
66.85%
11.60%

Third GvHD prophylaxis agent 
Methotrexate
MMF
None

41.44%
46.11%
12.45%

Previous acute GvHD I-IV 74.18%
Previous acute GvHD III-IV 25.27%
NIH severity score

Moderate 
Severe

43.41%
56.59%

Organs involved
Skin
Mucosa
Eyes
Gastrointestinal
Liver
Lungs
Joints
Genitalia

83.52%
60.44%
48.07%
41.76%
40.11%
19.89%
13.74%
9.34%
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IST discontinued 51.2% (95% CI 40.0-61.2%)
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Figure 1. (A) Initial severity of cGvHD before treatment 
and at last follow up. (B) Cumulative incidence of com-
plete remission and immunosuppression (IST) discon-
tinuation. Relapse was accounted as competing risk
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In the multivariate analysis there was only one significant 
predictor of CR – severe form of chronic GvHD compar-
ing to the moderate disease (HR 0.26, 95%CI 0.08-0.728, 
p=0.0194). The other factors significant in the univariate 
analysis like type of initial treatment (HR 0.84, 95%CI 0.44-
1.46, p=0.5154), type of GvHD prophylaxis (HR 0.95, 95%CI 
0.34-2.48, p=0.9122), previous acute GvHD grade 3-4 (HR 
0.82, 95%CI 0.28-2.40, p=0.82) and number of organs in-
volved (HR 0.77, 95%CI 0.52-1.08, p=0.1751) had no impact 
on CR cumulative incidence.

In the multivariate analysis of IST discontinuation, the statis-
tical significance was observed for overall severity of cGvHD 
(HR 0.45, 95%CI 0.25-0.84, p=0.0049) and female donor 
for male recipient (HR 0.33, 95%CI 0.25-0.81, p= 0.0370). 
The other factors like type of the donor (HR 0.70, 95%CI 
0.37-1.38, p=0.2909), previous severe acute GvHD (HR 0.96, 
95%CI 0.49-1.82, p=0.9379), type of initial GvHD treatment 
(HR 0.93, 95%CI 0.63-1.33, p=0.7021), GI involvement (HR 
0.76, 95%CI 0.53-1.04, p=0.1223), or lung involvement (HR 
0.78, 95%CI 0.47-1.17, p=0.2288) were not statistically sig-
nificant (Figure 2A). However it is worth mentioning that 
55% of patients without GI cGvHD discontinued IST, while 
28% achieved this goal with mild GI GvHD, 26% with mod-
erate and 8% with severe. The same pattern was observed for 
lung GvHD: 47% discontinued systemic IST without lung in-
volvement and 25% with mild bronchiolitis obliterans (BO), 
29% with moderate and only 10% with severe. Absence of 
significance in the multivariate analysis may be partially 
explained by certain overlap of these variables with overall 

Figure 2. (A) Multivariate analysis of predictors for successful IST discontinuation. (B) Multivariate analysis of pre-
dictors for non-relapse mortality
MUD=matched unrelated donor, MRD=matched related donor, GI=gastrointestinal. IST= immunosuppressive treatment. Factors 
with significance <0.1 in the univariate analysis were included.

severity of cGvHD. Among patients with moderate disease 
56% discontinued IST, but with severe disease – only 25%. 
At the end of the follow up patients with CR discontinued 
IST in 91% of cases, with mild cGvHD in 53% of cases, with 
moderate in 24% of cases and with severe in 2% of cases.

The analysis of NRM demonstrated that the major factors 
with impact on 5-year NRM were severe form of cGvHD 
(32% vs 13%, p=0.0050), discontinuation of systemic IST 
(2% vs 42%, p<0.0001) and surprisingly steroid-free first-
line therapy (8% vs 32%, p=0.0006). Although administra-
tion of second-line regimens were not statistically significant 
in this data set (NRM 20% vs 27%, p= 0.7092) (Fig. 3), it 
was forced in the subsequent multivariate analysis due to 
significant literature data on increased mortality in steroid- 
refractory GvHD.

In the multivariate analysis it was demonstrated that the ini-
tial severity of cGvHD did not influenced the NRM (HR 1.70, 
95%CI 0.80-3.97, p=0.1959), while early discontinuation 
of IST (HR 0.03, 95%CI 0.01-0.15, p=0.0005), steroid-free 
starting therapy (HR 0.25, 95%CI 0.08-0.58, p=0.0035) 
and use of second-line therapy (HR 0.49, 95%CI 0.25-0.96, 
p=0.0322) were protective against NRM (Fig. 2B). Since it 
was a non-randomized study patients with steroid-free start-
ing therapy more often had moderate disease compared to 
patients in the steroids group (41% vs 66%, p= 0.0011). The 
same is true for additional cGvHD therapy: 54% received it 
in the severe group, while only 20% received it in the mode-
rate cGvHD group.
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Figure 3. Major predictors of non-relapse mortality

Discussion
This retrospective analysis of the large single center-cohort 
is not in line with several previous studies. The initial stud-
ies of cGvHD treatment identified prednisone as an optimal 
therapy among the existing at that time immunosuppressive 
agents [10, 11]. Many clinics even do not use CNIs in combi-
nation with steroids for the treatment, given the comparable 
response rate [14]. All the subsequent studies demonstrat-
ed that addition of thalidomide [13], or MMF [21], or ECP 
[22] in the first line of therapy did not improve response or 
survival. In our single-center study of patients with cGvHD 
many did not receive first line steroids. Partly, this was due 
to the single-agent PTCY prophylaxis protocol involving 
first line CsA for both acute and chronic GvHD, but also due 
national peculiarities of healthcare when a patient cannot 
easily travel to the transplant center and CNIs had to be in-
troduced during distant consultations, while treatment with 
steroids were saved only for patients who could be admitted 
to the outpatient care. Secondly, there was an internal poli-
cy of faster steroid tapper after introduction of second line 
treatment than in the majority of centers [23]. Hence, if the 
patient did not show the signs of the flair he usually com-
pletely discontinued steroids within a month and continued 
only second line treatment, while the standard policy is to 
continue steroids until response. These differences in the in-
ternal policies led to several interesting discoveries. 

First, patients initially treated without steroids had signifi-
cantly reduced NRM. Although it is not well documented 
in the literature, but the majority of early deaths in chronic 
GvHD patients occur not due to cGvHD clinical manifesta-
tions, but due to recurrent infections [24]. Hence, the modal-
ity of immunosuppressive therapy should focus on minimal 
increase in the rate of infectious complications while provid-
ing at least minimal continuous GvHD improvement. This 
goes in line with recent single cell sequencing studies demon-
strating that variation in cGvHD manifestation is due to the 
mixture of alloreactive graft-derived cells and de novo T-cells 
generated in thymus. Exhaustion of these clones is associated 
with cGvHD amelioration or resolution [25, 26]. Now there is 
not enough data to support that exhaustion and elimination 
of GvHD-related T-cells is a consequence of IST. This might 
be as well the result of restored process of negative T-cell cell 

selection in the thymus [27]. This study proposes the idea 
that minimally effective immunosuppression should be used.

At the time R. Storb et al. compared the efficacy of various 
IST with prednisone the choice of agents was limited to az-
athioprine, methotrexate and cyclophosphamide. Now we 
have several effective therapy options for cGVHD, including 
ECP [28], JAK inhibitors [18], BTK inhibitors [17]. All of 
them were used either as early therapeutic intervention in 
the first or second lines of therapy in this study in a small 
proportion of patients. None of these agents were previously 
randomized against steroids but rather randomized on top of 
steroids. Second line therapy with kinase inhibitors demon-
strated excellent survival, so moving this agents in the first 
line might reduce infection-related NRM [17, 19, 29]. De-
spite this was not a randomized study and steroid-free first 
line therapy group had less patients with severe cGvHD, at 
least these results warrant randomized studies of novel ther-
apies against steroids, but not with steroids.

Although it was demonstrated previously that patients with 
improvement in cGvHD manifestations have better survival 
compared to patients without improvement [30], this study 
demonstrated how long the IST should continue and when 
it should be stopped. The ideal situation is reaching CR or 
mild manifestations of cGvHD when systemic IST could be 
stopped and GvHD controlled by topical therapy. A quarter 
of patients with formal moderate disease can also stop sys-
temic IST without a flare. Usually, these are lung GvHD pa-
tients who may never restore the lung capacity to normal, or 
patients with eye involvement in whom it will be controlled 
with topical therapy. Still there is a problem with patients 
who still have severe disease after several years of therapy. 
Despite they will have higher mortality than patients with 
GvHD resolution, in this study we demonstrated that they 
may benefit in terms of NRM from early intervention with 
second-line therapies or using them in the first line. Also 
prospective trials are required to confirm these observations. 
The long-term results of this approach is unknown, howev-
er we know that prolonged use of steroids is associated with 
dismal prognosis [6].
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Долгосрочные цели терапии хронической реакции 
«трансплантат против хозяина» после аллогенной 
совместимой трансплантации гемопоэтических 
стволовых клеток

Иван С. Моисеев, Анна А. Доценко, Анна Г. Смирнова, Юлия Ю. Власова, Елена В. Морозова, 
Сергей Н. Бондаренко,  Борис В. Афанасьев
НИИ детской онкологии, гематологии и трансплантологии им. Р. М. Горбачевой, Первый Санкт-Петербургский 
государственный медицинский университет им. акад. И. П. Павлова, Санкт-Петербург, Россия 

Резюме
Хроническая реакция «трансплантат против хозя-
ина» (хрРТПХ) является частым осложнением ал-
логенной трансплантации гемопоэтических ство-
ловых клеток. Частота развития этого осложнения 
колеблется от 10% до 80% в зависимости от типа 
профилактики, типа донора и других факторов ри-
ска. Хотя хрРТПХ ассоциируется со сниженным ри-
ском рецидива, персистенция клинических симпто-
мов связана с долгосрочной летальностью, частыми 
госпитализациями и инвалидностью. Несмотря на 
то, что существуют четкие критерии эффективно-
сти для клинических испытаний новых препаратов, 
определение тактики в клинической практике долж-
но включать и долгосрочные цели, как при всех ау-
тоиммунных заболеваниях. Пока нет единого мне-
ния в отношении этих целей терапии. Анализируя 
результаты терапии хрРТПХ в большой когорте па-
циентов в рамках одноцентрового исследования, мы 
попытались сосредоточиться на предикторах долго-
срочного прогноза и их связи с терапией.

Пациенты и методы
В исследование были включены 182 пациента с 
средней тяжестью и тяжелой хрРТПХ. Большинству 
пациентов была проведена аллогенная транспланта-
ция по поводу злокачественных заболеваний, у 49% 
была тяжелая форма хрРТПХ, у 51% – проявления 
средней степени тяжести. Среднее время наблюде-
ния составило 52 месяца. Помимо первой линии, 
39,56% пациентов требовали дополнительного ле-
чения.

Результаты
Через пять лет кумулятивная частота полных ре-
миссии составила 16,9% (95% ДИ 10,5-24,7%), а ча-
стота прекращения иммуносупрессивной терапии 
(ИСТ) без обострения РТПХ составила 51,2% (95% 
ДИ 40,0-61,2%). Основными предикторами отмены 
ИСТ были общая тяжесть хрРТПХ (HR 0,45, 95% ДИ 
0,25-0,84, p=0,0049) и женщина донор для реципи-
ента мужчины (HR 0,33, 95% CI 0,25-0,81, p=0,0370). 
Анализ частоты летальности без рецидива (ЛБР) 
показал, что прекращение ИСТ было основным 
предиктором ЛБР (2% против 42%, HR 0,03, 95% CI 
0,01-0,15, p=0,0005). В конце периода наблюдения 
пациенты с полным ответом прекратили ИСТ в 91% 
случаев, с легкой формой РТПХ в 53% случаев, со 
средней тяжести в 24% случаев и с тяжелой в 2% слу-
чаев. Другими значимыми факторами для ЛБР были 
начало терапии без стероидов (HR 0,25, 95% ДИ 
0,08-0,58, p=0,0035) и раннее использование терапии 
второй линии (HR 0,49, 95% CI 0,25-0,96, p=0,0322).

Выводы
Исследование продемонстрировало, что прекра-
щение системной терапии ИСТ без обострения 
хронической РТПХ должно быть основной целью 
терапии. Кроме того, исследование указывает на 
обоснованность рандомизированных исследований 
новых методов второй линии не с глюкокортикосте-
роидами в первой линии, а против них.
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Хроническая реакция трансплантат против хозяина, 
терапия, долгосрочные результаты, цели терапии.  


