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Introduction



• Transplant activity has steadily increased over
time with introduction of safer regimens, newer
indications, and alternative graft sources .
• With improvements in supportive care long-term

survivors following allogeneic transplantations
have increased.
• As a result, the number of patients living with long-

term toxic effects due to HSCT has increased.

# Introduction - General consideration(1)







Battiwalla M. BMTinfonet.org survivorship symposium. 2022

CIBMTR data
170.628 Pts. transplanted
1968-2009

HOW TO KNOW THE PREVALENCE OF HCT SURVIVORS ? 
Simulation model National Marrow Donor Program



Allo-HSCT and Auto-HSCT – Udine Experience – 1 Year survivors
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# Introduction - General consideration (2)

• Patients who survive in remission for the first few years
after transplantation have an 80% to 90% probability of
surviving over the following 10 to 15 years ,but life
expectancy remain 30% lower compared with the
general population
• However, these survivors continue to experience
increased morbidity and mortality from late
complications related to pre-, peri-, and post-transplant
treatment exposures and need lifelong surveillance for
their screening and prevention



Late Effects of Hematopoietic Stem Cell Transplantation

Inamoto Y et al, Haematologica, 2017



Late Effects of Hematopoietic Stem Cell Transplantation

Inamoto Y et al, Haematologica, 2017



LATE EFFECTS:
Point of view of physicians and patients

• Quality of life
• Fertility
• Social rehabilitation
• Work reintegration

The leading causes of excess deaths
in 5-year survivors included :
secondary malignancies (27%), 
recurrent disease (14%), 
infections (12%), 
chronic GvHD (11%), 
cardiovascular diseases (11%), 
and respiratory diseases (7%) 



Sun CL et al, Blood. 2010

HCT at City of Hope National Medical Center 
(COH) or the University of Minnesota 

between 1974 and 1998

Eligible Criteria

• HCT for a hematologic malignancy or
severe aplastic anemia, survived at least 2
years after transplantation

• Alive and 18 years of age or older at study
participation

1022 patients 309 sibling

• ≥ 1 CC: 66% 
• ≥ 2 CC: 50%
• ≥ 3 CC: 34%
• 2x risk (95% CI, 1.6-2.1) compared to 

sibling

Chronic Conditions (CC)

• 18% of patients
• 3.5x risk (95% CI, 2.3-5.4) compared to 

sibling

Severe/Life-threatening conditions

2175,AUTO,ALLO,74-98,1663 alive at 2 ys



Sun CL et al, Blood. 2010

10-year cumulative incidence for chronic conditions: 59%  

10-year cumulative incidence for Severe/Life-threatening conditions: 35%  
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• Chronic GVHD = 30-60% patients, at a median of 4-6 months after allo-HSCT

• features of autoimmune diseases
• gradation and treatment - NIH Global Severity Index mild/moderate/severe

• imunosupressive treatment for 2-3 years

• at 5 years; 1/3 dead (relapse/severe cGVHD), 1/3 alive with cGVHD treatment
(moderate/severe cGVHD), 1/3 alive without treatment*

* Lee BBMT 2018

Delayed complications ( 3°mos -2°ys)
Chronic GVHD

agressive local 
treatment

NIH Consensus Jagasia et al. BBMT 2015

minimum systemic 
therapy

most cases resolve 
within 5 years



Delayed complications
Chronic GVHD and Overall Survival

• 1-year survivors with cGVHD
• Proir history of cGVHD in Pz alive at 1y

increases the risk of TRM and decreases OS
• does not affect relapse
Boyiadzis et al. Clin Cancer Res. 2015 Solh et al. Bone Marrow Transplant. 2018

• Most patients die from infectious complications
• immunosupression increases relapse

cGVHD

no cGVHD no immunosupression

immunosupression



Late Onset Non Infective Pulmonary Complications (LONIPCs)

Patriarca F et al, Haematologica. 2006

599 allo-SCT performed between 1992 and 
2004, in Udine and Bologna
42 LONIPC over 438  patients (10%) surviving
more than 3 months after allo-SCT



Pulmonary diseases – Bronchiolitis obliterans syndrome (BOS) 

Williams KM et al, JAMA. 2009; Inamoto Y et al, Haematologica, 2017; 
Williams KM, Blood. 2017

• Chronic GVHD expression
• Median 1,5 years
• Incidence: 5-10%
• Prevalence: 15%
• Silent onset, generally irreversible once symptom

appear (dyspnea on exertion, cough, wheezing).

Bronchiolitis obliterans syndrome (BOS)

• Pulmonary test including %FEV1 and FEV1/FVC 
every three months in patient wiht cGVHD, 

• Patient with no cGVHD: Pulmonary test every 6-12 
months for first 5 years.

• Treatment: prednisone 1 mg/kg
• FAM (inhaleted fluticasone propionate, 

azithromycin, montelukast)

Screening and Treatment



Bronchiolitis obliterans syndrome (BOS) - Treatment 

William KM, Blood. 2017

Fluticasone+Azithromycin
+ Montelukast
Williams et al. BBMT 2016



Bronchiolitis obliterans syndrome (BOS) – New Perspective

Matthiaou EI et al, BMT. 2022; Zeiser R et al, NEJM. 2021

TGF-beta inhibitor

JAK 1/2 inhibitor
REACH3 Trial

TKI inhibitor Nintedanib Clinical Trial



Delayed complications Lungs
In addition to BOS, other LONIPCs have been
described, including
Diffuse interstitial lung disease (ILD), 3-year CI 5% at
a median of 100 days

• ILD has been described more recently than BOS and it
was associated with restrictive lung disease
(RLD).ILDs may correspond to several histological
patterns (organizing pneumonia,….)
• In almost all cases, interstitial pathology coexisted with
histological lesions of obliterative bronchiolitis.
• The frequent histologic association with obliterative
bronchiolitis and clinical association with other
manifestations of GVHD raise the question of whether
ILDs could be part of a spectrum of lung cGVHD.



Introduction
Delayed complications
Late complications (2-10ys)

Very late complications
Screening for complications
Symptoms & syndromes/quality of life
Interventions for improvement of QOL
Conclusions



Late complications - Cardiovascular diseases (CVD)

Armenian SH et al, BBMT. 2017; Inamoto Y et al, Haematologica, 2017

• 3-4 x higher risk than general population
• Median age at first Cardiovascular event

(myocardial infarction): 53 years (general
population: 67 years)

• Risk: Anthracycline exposure, chest radiation
• Cardiomiopathy, congestive heart failure, valvular
dysfunction, arrhythmia, pericarditis and coronary
artery disease

• 10-years cumulative incidence: 5-10%
• 2-11% mortality among long term survivors

Cardiovascular diseases (CVD)

• Lifestyle modification
• Control Blood Pressure (ACE-inhibitors, beta-blockers)
• Test: Echocardiogram, BNP, lipid panel, glucose level, 

Hb1Ac

Screening and Treatment



Late complications/Endocrine diseases – Hypotiroidism, Diabetes, Dyslipidemia

Inamoto Y et al, Haematologica, 2017 

• 8-61% HSCT survivors
• LDL > 130-190 mg/dl start

Lifestyle counseling + statin
therapy

• TG > 200 mg/dl consider omega-
3-acid ethyl esters or fibrate

Dyslipidemia
• 30% patients by 25 years after

HSCT
• Risk factors: age < 10 years,

radiation, conditioning regimen
with busulfan or
cyclophosphamide.

• Check TSH, fT3, fT4 every year
• Hypertiroidism is very rare.

Hypotiroidism
• 8-41% after alloHSCT, 3% after

autoHSCT
• 3-fold risk respect sibilings
Treatment:
• Life-style modification
• Hypoglicemic agents
• Insulin

Diabetes



Phelan R et al, BMT, 2022; Inamoto Y et al, Haematologica, 2017 

• Incidence: 5-20%
• Time of presentation: 2-6 years after HSCT
• Symptoms: painful intercourse, burning

sensation
• Balanoposthitis, lichen sclerosis-like or lichen

planus-like features, phimosis, urethral or
meatal scarring or stenosis.

• Genitourinary and sexual dysfunction

Genital Chronic GVHD

Male gonadal dysfunction and infertility

• Wide range of prevalence: 7-84%
• Leydig cell are less vulnerable to chemoterapy

and radiation respect to germinal epithelium
-> Azoospermia and Infertility, but normal
testosterone levels

• Compensated Hypogonadism: ↑LH, =
Testosterone

• Hypogonadism: ↑LH, ↓ Testosterone
• Specific Symptoms: loss of body hair, small

testes and erectile dysfunction.
• Non specific symptoms: loss of libido,

anemia, fatigue, lack of motivation, ↓muscle
mass, ↑fat mass.

• Immunosoppressive treatments (Cya,
steroids) ↓hypotalamic-pituitary-gonadal axis

• Treatment: Testosterone replacement
• Risk of treatment: polycythemia.
• Not given in patients with prostate cancer

Hypogonadism

• Common: 28-80%
• Correlation with erectile disfuction, loss of

sexual interest, ↓libido, ↓enjoyment of sex

Sexual dysfunction

• Less frequent than women
• Risk factors: Conditioning regimen (TBI)

Infertility



Female gonadal dysfunction and infertility(1)
• Ovarian insufficiency, vaginal changes and low libido

occur in female patients. Ovarian failure occurred in more
than 90% of female patients after HCT and recovered in the
majority of them

• The use of hormone replacement therapy for premature
ovarian failure should be individualized

• Efficacy of gonadotropin-releasing hormone agonists in
preserving fertility in cancer patients is controversial

• 0.87% of patients or their partners had pregnancies after
allogeneic HCT, wait 2-5 years after HCT before attempting
conception since rates of relapse are generally highest in
the first two years

• Pregnancy outcomes are generally good with no
increase in the risk of fetal malformations



Female gonadal dysfunction and infertility(2)

Forgeard N et al, Transplantation and Cellular Therapy, 2020

63 Pts, allo transplant before 35 ys, follow up > 2 ys,median age at transplant 24,entry study 31,
86% hypoestrogenism,76% sexual disfuntion

13 PREGNANCIES,8 SPONTANEOUS,5 ART,POST RIC
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Sexual function of adult long-term survivors and their partners
after allogeneic hematopoietic cell transplantation in Europe
(S-FAST): a study from the Transplant Complications Working
Party and Nurses Group of the EBMT
Lars Klingen Gjærde 1,2,23, Corien Eeltink3,23, Jacqui Stringer4,5, Jarl Mooyaart6, Paul Bosman 7, Michelle Kenyon8, Sarah Liptrott 9,
Diana M. Greenfield 10, Andrea Linke11, Pascal Turlure12, Stefano Botti 13, Dzenana Dzaferagic14, Simona Sica15,16, Lorna Welsh17,
Annika Kisch 18,19, Zinaida Perić 20, Hélène Schoemans 21,22,23 and John Murray4,23✉

© The Author(s), under exclusive licence to Springer Nature Limited 2022

Sexual dysfunction after allogeneic hematopoietic cell transplantation (allo-HCT) is a common long-term complication. We
conducted a European multicenter cross-sectional study of adult allo-HCT recipients who had survived >2 years and their partners
to investigate sexual functioning after HCT and to evaluate whether discussion about sexual functioning between the transplant
team and the survivor and partner was perceived to have taken place. In total, 136 survivors (77 males, 59 females) and 81 partners
(34 males, 47 females) participated. Median age was 56 and 54 years in male and female survivors, respectively. Forty-seven percent
of male and 65% of female survivors and 57% of male and 59% of female partners reported clinically relevant sexual problems.
Sixty-two percent of survivors and 79% of partners reported that sexual functioning had not been discussed with them during
transplant. Standardized sexual functioning scores were correlated with self-reported health status in survivors (rho= 0.24,
p= 0.009). The high prevalence of sexual dysfunction warrants additional studies focusing on the impact of changes in sexuality for
patients as well as their partners. Future studies should also investigate which methods that are effective in preventing or treating
sexual problems after allo-HCT.

Bone Marrow Transplantation; https://doi.org/10.1038/s41409-022-01869-2

INTRODUCTION
In the coming decades, an increasing number of individuals will
become long-term survivors after allogeneic hematopoietic cell
transplantation (allo-HCT) [1]. The projected prevalence of allo-
HCT survivors in the US in 2030 is 234,000, given no change in the
rate of allo-HCTs [1]. Among allo-HCT survivors and their partners,
sexual functioning after transplantation is considered a major area
of interest for survivorship research [2]. Impaired sexual function-
ing—or sexual dysfunction, broadly defined as the inability to fully
enjoy sexuality [3]—is a frequent complication that may have a
substantial negative impact on the quality of life in allo-HCT
survivors [4–22]. Total body irradiation, high dose alkylating
agents, and graft-versus-host disease (GvHD) can affect sexuality

leading to problems with sexual desire, arousal, and orgasm
[23, 24]. In studies of allo-HCT survivors 1–5 years after transplant,
around 20–49% of males and 40–71% of females reported being
sexually inactive [4, 5, 10, 16], and in another study of 10-year
survivors, 16% of males and 35% of females reported being
sexually inactive [6].
Factors related to the partner of the allo-HCT survivor also play a

role in the sexual relationship after transplantation [25]. Side
effects of treatments, the patient’s physical condition, and the
interruption of usual activities are obstacles to a couple’s intimacy
and sexual relationship after allo-HCT [26]. One way to improve
sexual functioning of survivors and partners after allo-HCT is
through education about sexual functioning [9, 23, 27]. Yet,
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patients had survived more than 10 years after allo-HCT.
Supplementary Fig. 1 shows the distribution of time since allo-
HCT for the participating patients. Median age at allo-HCT was 50
(range: 19–69) and 49 (range: 19–68) years for male and female
patients, respectively. Almost all patients had received an allo-HCT
for a malignant disease (99% of males and 98% of females). At the
time of participation, 23% and 30% of male and female patients,
respectively, and 34% and 31% of male and female partners,
respectively, reported having at least one comorbidity. Approxi-
mately one fourth of allo-HCT patients (25% of males and 26% of
females) reported being either currently or previously affected by
chronic GvHD.

Sexual problems and inactivity
Regarding the extent of sexual problems since allo-HCT, 33 (47%)
male and 35 (65%) female patients reported having had sexual
problems at least some of the time (Fig. 1a). Twenty-one (29%)
male and 29 (51%) female patients reported being sexually
inactive at the time of participation (Fig. 1b). Of the sexually
inactive patients, 54% of the males and 78% of the females
indicated that they had been sexually inactive since before allo-
HCT (Fig. 1c). Regarding partners, 18 (57%) male and 26 (59%)
female partners reported having had sexual problems at least
some of the time, and 16 (48%) males and 9 (20%) females
reported being sexually inactive. In total, 54 (73%) of patient-
partner couples agreed on the extent of sexual problems since
allo-HCT (Fig. 2).

Reasons for sexual inactivity
Figure 3a shows the reasons for sexual inactivity reported by
sexually inactive allo-HCT patients. These were mainly physical
problems (reported by 43% and 43% of the sexually inactive males
and females, respectively), lack of interest (29% and 39% of the
sexually inactive males and females, respectively), and emotional/
psychological problems (19% and 41% of the sexually inactive
males and females, respectively). In sexually inactive partners
(Fig. 3b), the main reasons for being sexually inactive was partner’s
problem (75% and 56% of the sexually inactive males and females,
respectively). However, female partners also reported a lack of
interest (33% of sexually inactive females) and emotional/
psychological problems (44% of sexually inactive females).

Use of medications and aids to improve sexual functioning
Supplementary Table 1 shows the use of medications and aids to
improve sexual functioning in allo-HCT patients. Of the male allo-
HCT patients, six (8%) reported using medication for erectile
dysfunction, and five (8%) reported using testosterone substitution

for low libido. Of the female allo-HCT patients, 12 (20%) reported
using vaginal lubricants, and eight (14%) reported using a dilator or
a vibrator.

Sexual functioning scores
The FSFI questionnaire was completed by 52 (88%) of the 59
female allo-HCT patients and by 38 (80%) of the 47 female
partners, and the IIEF questionnaire was completed by 64 (83%) of
the male allo-HCT patients and by 23 (68%) of the 34 male
partners.
Figure 4a shows the overall FSFI scores in female patients and

female partners. The median overall FSFI score was 19 (IQR: 7–23)
in female patients, with 83% being below our cut-off for sexual
dysfunction. This contrasted with female partners, who had a
median overall FSFI score of 27 (IQR: 23–31), with 50% being
below the cut-off.
The IIEF domain scores for male allo-HCT patients and male

partners are reported in Table 2. On average, both male patients
and male partners scored high in the function domains erectile
function and orgasmic function, but with a large variation in the
scores. Figure 4b shows the overall IIEF satisfaction score (the
domain most closely related to the overall FSFI score; ranging
from 0 to 10; the higher score the better) in male patients and
male partners. In contrast to what was observed in females, male
allo-HCT patients and male partners had similar overall satisfaction
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Fig. 1 Sexual problems and inactivity. Extent of sexual problems since allo-HCT in patients (a scale: all, most, some, a little, or none of the
time; missing answers: 7/77 males and 5/59 females); proportion of sexually inactive allo-HCT patients (b missing answers: 5/77 males and
2/59 females); and duration of sexual inactivity (c missing answers: 8/21 sexually inactive males and 6/30 sexually inactive females).
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Fig. 2 Agreement on the extent of sexual problems between allo-
HCT patients and their partner (on a 5-point scale from “none” to
“all the time”). Agreement within couples was defined as answering
within ±1 point from each other. Missing answers: 7/81 couples.
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scores (median score 8 [IQR: 4–10] and 6 [IQR: 2.5–8], respectively),
and only a minority of male patients and male partners reported
scores below our cut-off for sexual dysfunction (27% and 35%,
respectively).
In Wilcoxon rank-sum tests comparing patients receiving

myeloablative conditioning versus non-myeloablative/reduced-
intensity conditioning, we found no support for a difference in the
overall IIEF satisfaction scores in males (p= 0.99) or in the overall
FSFI scores in females (p= 0.41).

Health scores
The EuroQoL visual analogue scale score of current self-
perceived health was completed by 71 (92%) male allo-HCT
patients, 57 (97%) female allo-HCT patients, 20 (59%) male

partners and 38 (81%) and female partners. Table 3 summarizes
the distribution of the scores stratified by sex and patients/
partners. This health score was positively correlated with the
sexual functioning scores in allo-HCT patients (Spearman’s
ρ= 0.24, p value= 0.009, Fig. 5a), but not in partners (Spear-
man’s ρ= 0.02, p value= 0.90, Fig. 5b).

Communication regarding sexual functioning
When asked whether the issue of sexual functioning had been
discussed by a member of the transplant team, 74 (62% of the 119
who answered the question) allo-HCT patients and 57 (79% of the
72 who answered the question) partners responded that this had
not been the case, neither before, during, or after transplant. We
could not find support for an association between standardized
FSFI/IIEF scores and having received information about sexual
functioning (Wilcoxon p value= 0.27). Eight (10%) and 11 (19%) of
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Fig. 3 Reasons for sexual inactivity. Reasons for sexual inactivity after allo-HCT in patients (a) and partners (b) who reported being currently
sexually inactive. *No missing answers, except for 1 female allo-HCT patient for items physical problem, emotional/psychological problem, too
tired, and partner’s problem.

Partners

Patients

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
Overall FSFI score

a

b

Females

Males

Partners

Patients

2 3 4 5 6 7 8 9 10
Overall IIEF satisfaction score

Fig. 4 Sexual functioning scores. Overall Female Sexual Function-
ing Index (FSFI) scores in female allo-HCT patients and partners (a)
and overall International Index of Erectile Function (IIEF) satisfaction
scores in male allo-HCT patients and partners (b).

Table 2. Function domains scores of the International Index of Erectile
Function in male allo-HCT patients and partners.

Function domain Allo-HCT
patients
(N= 77)

Partners
(N= 34)

Erectile function (max 30) 24 (10–29) 25 (10–28)

Missing answers 12 11

Intercourse satisfaction
(max: 15)

10 (2–13) 7 (0–10.5)

Missing answers 12 11

Sexual desire (max: 10) 7 (5–9) 7 (6–7.5)

Missing answers 13 11

Orgasmic function
(max: 10)

10 (3–10) 10 (5–10)

Missing answers 12 11

Overall satisfaction
(max: 10)

8 (4–10) 6 (2.5–8)

Missing answers 13 11

Scores are median (inter-quartile range) and missing answers are N. Max
indicates the maximum possible score for the respective domain. Higher
score indicates better function/satisfaction. Minimum possible score in all
domains was zero.

L.K. Gjærde et al.
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Sexual problems and inactivity Reasons for sexual
inactivity

136 allo patients
81 partners



Pereira et al, 2018

INFECTION 
DISEASE (1)



Infectious disease(2) – Late fatal infection-LFI

Norkin M et al, BBMT. 2019

CIBMTR,retrospective study,1995-2011,allo,15.000 Pts
surviving 2 ys, 2245+377 deaths, LFI 30%

LFI6,4% at 12 ys



Norkin M et al, BBMT. 2019

Infectious disease(3) – Late fatal infection

NO GVHD,Acute GVHD only, IS off
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• CI of cardiovascular event raises to 22% at 25 years
• cardiovascular death 2x more frequent
• endothelial injury (TBI) – accelerated atherosclerosis*
• Metabolic syndrome:

49% after allo-SCT versus 30% in general population**
the precise relationship between HCT, MetS and CV disease
needs further clarification

Very late complications
Cardiovascular events

Hypertension Dyslipidemia

Obesity Diabetes

*Armenian et al, BBMT 2017, **Majhail et al BMT 2009

first vascular event = 
median age 49 years 
@ 9 years post HSCT



• 2-3x more frequent then in ’normal population’*

• early (in first 6 months)- PTLD (post-transplantation lymphoproliferative disease)
• median 2-3 years – secondary myelodysplasia
• solid tumours after 10 years (radiaton - breast, thyroid, sarcoma, chronic GVHD –

skin, mouth)

Very late complications
Subsequent neoplasms

*Rizzo et al, Blood 2009
Bhatia Thomas’ 
Hematopoietic Cell Transplantation. 
5th ed. 2016



Ticheli A et al, JAMA Oncology. 2018

All patients who underwent a
transplant in Europe and had a second
solid cancer diagnosis between
January 1,2000 and December
31,2014.

EBMT retrospective study



Ticheli A et al, JAMA Oncology. 2018
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Complications
Screening, Prevention

TIMING FOLLOW-UP SCREENING PREVENTION

first 100 days 1x weekly
1x two weeks
1x monthly

acute GVHD
infections

acute GVHD
infections

after 6 months 1x 2-3 months chronic GVHD (eyes, 
mouth, skin)
+ pulmonary function
-> stop immunosupression

immune status;
stop antibiotics> 
vaccination

after 1 year 1x 6 months chronic GVHD+pulmonary 
function, endocrine 
assesment (gonads, 
thyroid); DXA scan

cardiovascular risks
(DM; AH, lipidemia)
secondary cancers

after 2 years 1x year
all organs

cardiovascular risks
secondary cancers

*Majhail et al. BMT 2012 



Recommended practice

40

Delayed
complications
• Evaluate GvHD regularly 

up to two years post 
HSCT

• Evaluate Pulmonary 
Function Tests

• Prophylaxis for 
encapsulated bacteria, 
aspergilosis, VZV, PCP

• Start vaccinations with 
inactivated vaccines from 
3 months

ECIL 7, Cordonnier et al. Lancet Infect Dis 2019 

Late complications
Screen for 

thyroid dysfunction, 
hypogonadism, renal 
impairment 

Evaluate DXA scan and 
heart function

Very late 
complications
Screen for cardiovascular risks at 1 
year and then yearly, treat MS

Educate on “healthy life style” - obesity

Screen for malignancies  yearly (skin, 
mouth, self-examination)

Encourage to reduce UV skin exposure

In women after TBI/chest radiation 
perform mammography

Majhail et al. BMT 2012 
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Symptomes and Syndromes
Fatigue

fatigue

inactivity loss of muscles

steroid myopathyscleroderma/
cGVHD

Hofman et al. The Oncologist 2007

loss of muscles

• in first 2 years 40% patients have fatigue*
• at 10 years symptoms still in 35% patients

• DD:GVHD polimyositis/steroid miopathy/neuropathy
• Th: physical exercise/psychostimulants

*Bevans et al BBMT 2017



Symptomes and Syndromes
Emotional distress

• emotional recovery lasts more than 2 years
• cumulative incidence of depression 9-20%

• fear from relapse               post-trauma grow
• anxiety about check-ups   gratitude
• stress due to incertainity
• GVHD symptoms

• psychological assessment yearly*

Did you feel sad, depressed or hopeless in last 2 weeks?
Did you feel down and not interested for every day duties?

*Majhail et al. BMT 2012 



 

 Fig 2. Overall quality and quantity of sexual function over 5 years from before to after
hematopoietic cell transplantation, with case-matched controls at 5 years and including
non–relapse-free survivors (non-RFS) before transplantation. Data adapted.28

Symptomes and Syndromes
Sexual problems

• most males return to normal after 1-2 years 
• 45% women never return to normal

• Th: hormonal + local th (GVHD)
+ counselling

hormonal 
disbalance chronic GVHD

Syrjala Blood 2008

psychological 
adjustment
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Randomized studies* exercise
improve fatigue, physical recovery, QOL and long-term outcomes
Carlson BMT 2006; Lemercier Ann Phys Rehabil Med 2014; Wilson BMT 
2005; Wiskemann Blood 2011

46

# Quality of life
Interventions

exercise
survivorship care 
plan 
cGVHD team
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• more than 40% patients experience fatigue, 
sexual and cognitive impairment

• up to 30% suffer from anxiety and depression

• 30-40% do not return to work = reintegration

Bhatia et al Blood 2007*, **Marin et al, JCO 2010

Conclusions
Late complications

• 2/3 patients have at least one late complication
• 15-year CI of serious late complications is 40%

PREMATURE AGING

80% at 15 years*

Causes of late death**: relapse (14%)
infections (12%)
GVHD (11%)
cardiovascular disease (12%)
subsequent neoplasms (11%)

***Battiwalla et al, BBMT 2017

• NIH Blood and Marrow Transplant Late Effects 
Consensus Conference 2016***: 
recognize, treat, prevent



Conclusions – Can we do better?
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• Road map for 
survivorship

• Clinical model for 
continue follow up

• Multisciplinary
approch

Periodical
cancer

screening


