
 Ideggyogy Sz 2023;76(1–2):025–035. 25

Background and purpose – Despite the 
decrease in transplant-related mortality, 
patients who receive hematopoietic stem-
cell transplants often suffer from short-and 
long-term morbidities, poorer quality of life, 
and psychosocial functioning deficits. Several 
studies have compared the quality of life and 
affective symptoms of patients after under-
going autologous and allogeneic hematopoi-
etic stem-cell transplants. Some studies have 
reported similar or greater quality of life im-
pairments in allogeneic hematopoietic stem-
cell recipients, but the findings have been 
inconsistent. Our purpose was to examine 
the influence of the type of hematopoietic 
stem-cell transplantation on the quality of 
life and affective symptoms of patients.
Methods – The study sample comprised 
121 patients with various hematological 
diseases who underwent hematopoietic 
stem-cell transplantation at St. István and  
St. László Hospitals, Budapest. The study had 
a cross-sectional design. Quality of life was 
evaluated using the Hungarian version of the 
Functional Assessment of Cancer Therapy–
Bone Marrow Transplant scale (FACT-BMT). 
Anxiety and depressive symptoms were 
assessed using Spielberger’s State and Trait 
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Háttér és cél – Az őssejt-transzplantá-
cióval összefüggő mortalitás folyamatos 
csökkenése ellenére a rövid és hosszú távú 
komorbiditás aránya továbbra is magas, ami 
jelentős negatív hatást gyakorol a betegek 
életminőségére, és növeli a pszichés tü ne tek 
kialakulásának kockázatát. Számos, ellent-
mondó eredményeket tartalmazó kuta tás 
irányult az allogén és autológ őssejt-átülte-
tésen átesett betegek életminőségé nek és 
affektív tüneteinek kapcsolatára. A ku tatások 
nagyobb hányada hasonló vagy rosszabb 
életminőséget detektált az al logénőssejt-
transzplantáción átesett betegeknél. Jelen 
vizsgálatunk célja az autológ és az allogén ős-
sejt-transzplantáción átesett betegek életmi-
nőségének és affektív tüneteinek vizsgálata. 
Feltételezzük, hogy a transzplantáció típusa 
hatással van a betegek életminőségére és 
affektív reakcióira.
Módszerek – Keresztmetszeti kutatásunk-
ban az életminőség vizsgálatára a Functional 
Assessment of Cancer Therapy-Bone Mar-
row Transplant Scale (FACT-BMT) magyar 
vál tozatát, a depresszió mérésére a Beck 
depresszió-kérdőívet (BDI), a szorongás 
vizsgálatára a Spielberger-féle Állapot és 
Vonás kérdőívet (STAI) használtuk. Az autológ 
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Bone-marrow transplantation (BMT), specifically he-
matopoietic stem-cell transplantation (HSCT) is a 

potentially curative treatment for a variety of malignant 
hematological diseases. Despite recent advances in this 
field, transplant-related severe medical complications, 
including graft-versus-host disease (GVHD) and mortal-
ity, remain serious and well-documented concerns1–4. As 
more sophisticated procedures have been developed and 
mortality rates have decreased over recent decades, atten-
tion has shifted to the psychosocial challenges associated 

with transplantation. Several studies have investigated 
psychological symptoms and quality of life (QOL) asso-
ciated with HSCT5–9, but the studies were heterogeneous 
in terms of designs, patient populations, control groups, 
assessment tools, and time frames, thus yielded incon-
sistent findings. Studies on predictors have also yielded 
conflicting results regarding the impacts of socio-demo-
graphic factors, clinical variables (e.g., hematological 
disease type, transplant type, reduced intensity condition-
ing, and GVHD), and psychopathology on QOL follow-

Anxiety Inventory (STAI) and the Beck Dep-
ression Inventory (BDI), respectively. Basic 
sociodemographic and clinical variables 
were also recorded. Comparisons between 
autologous and allogeneic recipients were 
analyzed using a t-test when the variables 
were normally distributed and a Mann–Whit-
ney U test otherwise. A stepwise multiple 
linear regression analysis was performed to 
identify the risk factors that contributed to 
the quality of life and the affective symptoms 
in each group.
Results – Quality of life (p=0.83) and 
affective symptoms (pBDI=0.24; pSSTAI=0.63) 
were similar between the autologous and 
allogeneic transplant groups. The BDI scores 
of allogeneic transplant patients indicated 
mild depression, but their STAI scores were 
similar to those of the general population. 
Allogeneic transplant patients with symp-
toms of graft-versus-host disease (GVHD) 
experienced more severe clinical conditions 
(p=0.01), poorer functional status (p<0.01) 
and received more immunosuppressive 
treatment (p<0.01) than those without graft 
versus host disease. Patients suffering from 
graft versus host disease experienced more 
severe depression (p=0.01), and constant 
anxiety (p=0.03) than those without graft ver-
sus host disease. Quality of life was affected 
by depressive and anxiety symptoms and 
psychiatric comorbidity in both the alloge-
neic and autologous groups.
Conclusion – Graft versus host disease-re-
lated severe somatic complaints seemed to 
influence the allogeneic transplant patients’ 
quality of life by inducing depressive and 
anxiety symptoms.

Keywords: quality of life, psychopathology, 
anxiety, depression, hematopoietic stem-cell 
transplantation

és allogén őssejt-transzplantáción átesett 
bete gek összehasonlításához normálelosz-
lású változók esetében t-próbát, ettől eltérő 
el oszlás esetén Mann–Withney-féle U-próbát 
alkalmaztunk. Az életminőség és az affektív 
tünetképzés rizikófaktorainak azonosításá-
hoz regresszióanalízist (stepwise módszer) 
végeztünk. Emellett a szociodemográfiai és 
klinikai adatok is rögzítésre kerültek. A vizsgá-
lati minta 121, különböző hematológiai be-
tegségben szenvedő, és az Egyesített Szent 
István és Szent László Kórházban őssejt-
transzplantáción átesett betegből állt. 
Eredmények – Az autológ és az allogén 
őssejt-átültetésen átesett csoport életminő-
ségében (p = 0,83) és affektív tüneteiben 
(pBDI = 0,24; pSSTAI = 0,63) nem találtunk 
szig nifikáns különbséget. Az allogén betegek 
enyhe depressziós tüneteket mutattak, de 
szorongásszintjük nem tért el az átlagtól. 
Azok az allogén betegek, akiknél graft versus 
host betegség (GVHD) tünetei alakultak ki, 
szorongóbbnak (p = 0,03) és depresszió-
sabbnak (p = 0,01) érezték magukat, mint 
azok az allogén transzplantáción átesett 
be tegek, akiknék nem alakult ki ilyen szö-
vődmény. Ezek a betegek több transzplan-
tációval összefüggő szomatikus panaszról 
számoltak be (p = 0,01), nagyobb arányban 
részesültek immunszuppresszív kezelésben 
(p < 0,01) és egészségi állapotuk is rosszabb 
volt (p < 0,01). Az életminőséget befolyásoló 
rizikófaktorként mindkét csoportban az af-
fektív tünetek és a pszichiátriai komorbiditás 
emelkedett ki.
Következtetés – Vizsgálati eredményeink  
szerint a graft versus host betegséggel 
összefüggő szomatikus panaszok talaján 
megjelenő depressziós és szorongásos tü-
netek az allogén betegeknél az életminőség 
romlásához vezetnek.

Kulcsszavak: életminőség, pszichés tünetek,  
szorongás, depresszió, haematopoeticus 
őssejt-transzplantáció
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ing HSCT9–12. The conditioning regimen and transplant 
type have been reported to significantly impact the QOL 
and psychological symptoms of patients who have under-
gone HSCT13, 14. In studies comparing allogeneic HSCT 
and autologous HSCT recipients, similar or greater QOL 
impairments were observed in allogeneic HSCT recipi-
ents, and different recovery trajectories between the two 
groups were reported15–17. Conclusions drawn from the 
literature are limited by the heterogeneity of study sam-
ples, such as differences in age and pre-transplant comor-
bidities, higher rates of relapse in autologous transplant 
recipients, and the presence of GVHD symptoms in al-
logeneic transplant recipients. Numerous investigations 
have compared affective symptoms between patients un-
dergoing allogeneic and autologous transplants, but the 
methodological diversity of these studies has also pre-
cluded drawing consistent conclusions14, 18, 19. 

Post-transplant psychological morbidities, including 
depressive and anxiety symptoms, have been identified 
as major predictors of post-transplant QOL11, 20. Most 
studies have reported moderate to severe depressive and 
anxiety symptoms in a large proportion of HSCT recip-
ients21, 22. A recent study that examined comorbidities 
in long-term survivors after allogeneic HSCT reported 
depression and anxiety among the most frequent comor-
bidities23. Interest in the relationship between clinically 
relevant depressive and anxiety symptoms and QOL is 
growing24. The most explored psychiatric conditions are 
major depressive disorder, generalized anxiety disor-
der, obsessive-compulsive disorder, and post-traumatic 
stress disorder25–27. Affective symptoms interfere with 
treatment adherence, adversely affect survival, and de-
crease patients’ perceptions of QOL9, 20. Several studies 
have reported that GVHD is negatively correlated with 
QOL and psychopathology5, 12, 28. Patients with GVHD 
have a significantly impaired QOL, primarily in terms 
of physical and functional well-being5, 17, 29, 30. The se-
verity of chronic GVHD (cGVHD) has an independent 
negative association with QOL30–32; even mild cGVHD 
symptoms can decrease QOL below population norms30. 
A recent prospective study that examined the associa-
tions between psychosocial factors and QOL in cGVHD 
patients found clinically significant depressive and anx-
iety symptoms in approximately one-third of patients at 
different time points after HSCT. The HSCT symptom 
burden predicted depression symptoms, a poorer func-
tional status predicted anxiety symptoms, and both were 
associated with QOL33. Patients with cGVHD and high 
levels of depression and anxiety constitute a highly vul-
nerable population for poor functioning, impaired QOL, 
and HCST-related mortality34. 

The aim of this study was to compare the QOL and 
depressive and anxiety symptoms of patients after under-
going autologous or allogeneic HSCT to explore whether 
the HSCT type impacts on these aspects. 

Our main hypotheses were that allogeneic transplant 
patients would have lower QOL scores than their autolo-
gous counterparts and that the QOL predictors would dif-
fer between the two patient groups. We predicted that se-
vere clinical complications, such as acute/chronic GVHD 
and related poor health status, would be associated with 
poorer QOL after HSCT, and that allogeneic transplant 
patients would have more severe depressive and anxiety 
symptoms than their autologous counterparts. 

 
Materials and methods
Participants

The study population comprised patients who were 
more than 18 years old with various hematological dis-
eases, including acute and chronic lymphoid leukemia, 
acute and chronic myeloid leukemia, Hodgkin’s disease, 
non-Hodgkin’s lymphoma, and multiple myeloma, who 
underwent HSCT at the Bone Marrow Transplantation 
Unit, St. László Hospital (BMTU-SLH), Budapest, Hun-
gary, between January 1, 1994 and December 31, 2008 
and attended follow-ups at the outpatient service of the 
BMTU-SLH outpatient services. This cross-sectional 
study was conducted from March 2009 to May 2010. All 
outpatients at the BMTU-SLH were invited to participate 
by a research staff member. Participants were asked to 
complete the questionnaires while waiting for their rou-
tine follow-up examination. 

The study protocol was approved by the Institution-
al Review Board of St. László Hospital. All participants 
signed a consent form before entering the study. 

Assessment instruments 

The participants’ basic sociodemographic data were col-
lected using a self-reported questionnaire designed for 
this study with the following items: age, marital status, 
education, employment, place of living, type of accom-
modation, average monthly income, car ownership, and 
debt. 

Clinical information, including the type and date of 
diagnosis and HSCT, type and severity of GVHD, dis-
ease status rated on a 3-point scale, treatment details, and 
the Clinical Global Impression (CGI) score (rated on a 
7-point scale), was obtained from participants’ medical 
records or evaluated by their hematologists (CGI and 
disease status). Data on prior HSCT and psychiatric and 
medical history were also collected.

The Hungarian version of the Functional Assessment 
of Cancer Therapy–Bone Marrow Transplant Scale 
(FACT-BMT) was used to rate the participants’ QOL. 
The FACT-BMT is a 46-item questionnaire comprising 
five domains: physical, functional, emotional, and social 
well-being and BMT-specific complaints. The FACT-
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Autologous HSCT 
(n=58)

Allogeneic HSCT 
(n=63)

Comparison of  
autologous and  
allogeneic HSCT

Age 50.1±13.6 years 39.95±11.2 years U=1040 p<0.01

Gender Men 29 patients (50%) 31 patients( 41%) χ²=0.00 p=0.93

Marital status Married 39 patients (68.4%) 41 patients (65.1%) Pfish =7.21 p=0.12

Partnership 4 patients (7%) 1 patient (1.6%)

Divorced 5 patients (8.8%) 4 patients (6.3%)

Widowed 4 patients (7%) 2 patients (3.2%)

Single 5 patients (8.8%) 15 patients (23.8%)

Education Primary 5 patients (8.8%) 9 patients (14.3%) χ²=14.47 p<0.01

Vocational 4 patients (7%) 19 patients (30.2%)

Secondary 23 patients (40.4%) 22 patients (34.9%)

Tertiary 25 patients (43.9%) 13 patients (20.6%)

Employment Employed 26 patients (47.3%) 21 patients (33.3%) χ²=2.38 p=0.12

Unemployed 29 patients (52.7%) 42 patients (66.7%)

Housing Rented apartment 7 patients (12.3%) 4 patients (6.3%) χ²=9.87 p=0.04 V=0.28 
p=0.04

Own apartment 23 patients (40.4%) 23 patients (36.5%)

Own house 25 patients (43.9%) 25 patients (39.7%)

Council rental 1 patient (1.8%) 0% 

With relatives 1 patient (1.8%) 11 patients (17.5%)

Monthly income  
(per person in the 
family/household)*

Below HUF100,000 
(US$450)

30 patients (53.6%) 46 patients (74.2%) Pfish=6.72 p=0.08

HUF100,001–150,000 
(US$450–670)

18 patients (32.1%) 10 patients (16.1%)

HUF150,001–200,000 
(US$670–900)

5 patients (8.9%) 2 patients (3.2%)

Above HUF200,000 
(US$900)

3 patients (5.4%) 4 patients (6.5%)

Car ownership Yes 48 patients (84.2%) 48 patients (80%) χ²=0.35 p=0.55

Debts No 22 patients (47.8%) 16 patients (29.6%) χ²=5.42 p=0.24

House 11 patients (23.9%) 13 patients (24.1%)

Car 5 patients (10.9%) 13 patients (24.1%)

Commercial credit 2 patients (4.3%) 5 patients (9.5%)

More than one type 6 patients (13%) 7 patients (13%)

*date of currency exchange is 2012

Table 1. Sociodemographic characteristics of participants undergoing HSCT
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BMT has good psychometric characteristics (Cronbach’s 
α = 0.89–0.94 for the entire test)35–37. Items were eva-
luated on a 5-point Likert scale, and higher scores reflect 
better QOL in each dimension. The overall QOL score 
was calculated by summing up the item scores. 

Depressive and anxiety symptoms were assessed using 
the Beck Depression Inventory (BDI) and Spielberger’s 
State and Trait Anxiety Inventory (SSTAI), respectively. 
The BDI is a 21-item self-administered questionnaire. 
Each BDI item has four possible statements describing 
increasing symptom severity. Higher total scores indicate 
more severe depressive symptoms and syndrome (mild 
depression: 10–18; moderate depression: 19–25; severe 
depression: above 25)38, 39. The SSTAI has “state” and 
“trait’” scales, each with 20 items. The “state” scale is 
used to determine the current level of anxiety, whereas 
the “trait” scale is used to detect the person’s “anxiety 
proneness”. Each question is rated on a 4-point Likert 
scale, amounting to maximum scores of 80 on each 
scale40. 

Statistical analysis

Demographic and medical variables and FACT-BMT, 
BDI, and SSTAI scores are presented as means and stan-
dard deviations or percentages, as appropriate. Correla-
tions between the FACT-BMT, BDI, and SSTAI scores 
were analyzed using Pearson’s rho test when both vari-
ables were normally distributed and Spearman’s rank test 
when this criterion was not met. Comparisons between 
autologous and allogeneic groups were analyzed using 
a t-test when variables were normally distributed and a 
Mann–Whitney U test otherwise. Comparisons between 
groups with nominal variables were analyzed using Pear-
son’s chi-square test when the expected cell counts were 
not less than five and Fisher’s exact test or Cramer’s V 
otherwise. The Kolmogorov-Smirnov test was used to 
test for normal distribution. 

A stepwise multiple linear regression analysis was 
conducted to identify factors that independently contrib-
uted to the total FACT-BMT, BDI, and SSTAI scores in 
each group, which were the dependent variables. The in-
dependent variables were age, illness duration, medical 
or psychiatric comorbidities, time elapsed since HSCT, 
presence of acute or chronic GVHD, current treatment, 
stage of recovery, and the CGI score. 

Results
Of the 258 HSCT patients who attended follow-ups at 
BMTU-SLH outpatient services during the study pe riod, 
208 (81%) were invited to participate in the study; 87 
(23%) declined to participate, while 121 patients en-
tered the study, constituting 32% of the eligible patient 

population (n=378) who had undergone HSCT. Reasons 
for non-participation included poor physical condition, 
impaired vision, lack of time, and a negative attitude to-
ward psychological testing. The sociodemographic and 
disease-specific characteristics of the patient population 
are summarized in Tables 1, 2 and 3. Allogeneic patients 
were significantly younger than autologous patients. 
The time elapsed since HSCT was significantly longer 
in the allogeneic group, and more patients in this group 
considered themselves to be recovered or in remission. 
Patients who underwent allogeneic HSCT also received 
more immunosuppressive treatment related to acute and 
chronic GVHD symptoms than patients who underwent 
autologous HSCT. 

The mean FACT-BMT score in the autologous co-
hort was 142.55 ± 25.50, with domain-specific scores of 
20.91 ± 5.39, 17.55 ± 5.82, 21.47 ± 4.21, 19.14 ± 3.76, 
and 63.48 ± 15.44 for physical, functional, social, and 
emotional well-being and BMT-specific complaints, re-
spectively. The mean FACT-BMT score in the allogeneic 
cohort was 142.13 ± 28.70, with domain-specific scores 
of 20.56 ± 5.89, 17.24 ± 7.21, 21.41 ± 5.06, 18.94 ± 4.90, 
and 63.98 ± 11.72 for physical, functional, social, and 
emotional well-being and BMT-specific complaints, re-
spectively. The mean hematologic disease-related QOL 
scores in the autologous and allogeneic cohorts were 
77.64 ± 17.16 and 77.90 ± 18.71, respectively.

The mean BDI scores in the autologous and allogeneic 
cohorts were 8.96 ± 5.50 and 11.05 ± 8.22, respectively, 
and the mean SSTAI scores were 80.72 ± 18.25 and 81.96 
± 21.24, respectively. The mean scores on the SSTAI 
Trait and State subscales were 41.11 ± 8.55 and 39.79 ± 
11.24, respectively, for the autologous cohort and 42.76 ± 
10.78 and 39.54 ± 12.00, respectively, for the allogeneic 
cohort. The BDI scores did not indicate depression in the 
autologous cohort and indicated only mild depression in 
the allogeneic cohort. Furthermore, the SSTAI scores in 
both cohorts corresponded to the anxiety level found in 
the general population40. 

No significant differences in the mean FACT-BMT  
(p = 0.83), BDI (p = 0.24), and SSTAI scores (p = 0.69) 
were detected between the two groups. 

The comparison of allogeneic patients with and 
without GVHD symptoms revealed significant differ-
ences in the CGI (p < 0.01) and BDI (p = 0.01) scores. 
The SSTAI Trait Anxiety scores were significantly 
different (p = 0.04) between patients with and with-
out GVHD. Among the domains surveyed in FACT-
BMT, a significant difference in BMT-specific items 
(p < 0.01), in FACT-GP scale (p < 0.05) and in total 
FACT-BMT (p < 0.05) scores was detected between 
the GVHD groups. No significant differences in so-
ciodemographic and medical variables between pa-
tients with and without GVHD were found, excepting 

Autologous HSCT 
(n=58)

Allogeneic HSCT 
(n=63)

Comparison of  
autologous and  
allogeneic HSCT

Age 50.1±13.6 years 39.95±11.2 years U=1040 p<0.01

Gender Men 29 patients (50%) 31 patients( 41%) χ²=0.00 p=0.93

Marital status Married 39 patients (68.4%) 41 patients (65.1%) Pfish =7.21 p=0.12

Partnership 4 patients (7%) 1 patient (1.6%)

Divorced 5 patients (8.8%) 4 patients (6.3%)

Widowed 4 patients (7%) 2 patients (3.2%)

Single 5 patients (8.8%) 15 patients (23.8%)

Education Primary 5 patients (8.8%) 9 patients (14.3%) χ²=14.47 p<0.01

Vocational 4 patients (7%) 19 patients (30.2%)

Secondary 23 patients (40.4%) 22 patients (34.9%)

Tertiary 25 patients (43.9%) 13 patients (20.6%)

Employment Employed 26 patients (47.3%) 21 patients (33.3%) χ²=2.38 p=0.12

Unemployed 29 patients (52.7%) 42 patients (66.7%)

Housing Rented apartment 7 patients (12.3%) 4 patients (6.3%) χ²=9.87 p=0.04 V=0.28 
p=0.04

Own apartment 23 patients (40.4%) 23 patients (36.5%)

Own house 25 patients (43.9%) 25 patients (39.7%)

Council rental 1 patient (1.8%) 0% 

With relatives 1 patient (1.8%) 11 patients (17.5%)

Monthly income  
(per person in the 
family/household)*

Below HUF100,000 
(US$450)

30 patients (53.6%) 46 patients (74.2%) Pfish=6.72 p=0.08

HUF100,001–150,000 
(US$450–670)

18 patients (32.1%) 10 patients (16.1%)

HUF150,001–200,000 
(US$670–900)

5 patients (8.9%) 2 patients (3.2%)

Above HUF200,000 
(US$900)

3 patients (5.4%) 4 patients (6.5%)

Car ownership Yes 48 patients (84.2%) 48 patients (80%) χ²=0.35 p=0.55

Debts No 22 patients (47.8%) 16 patients (29.6%) χ²=5.42 p=0.24

House 11 patients (23.9%) 13 patients (24.1%)

Car 5 patients (10.9%) 13 patients (24.1%)

Commercial credit 2 patients (4.3%) 5 patients (9.5%)

More than one type 6 patients (13%) 7 patients (13%)

*date of currency exchange is 2012
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the immunosuppressive treatments. Allogeneic patients 
with GVHD symptoms received more immunosuppres-
sive treatment than those without GVHD (Table 4).  
Comparisons between autologous and allogeneic pa-
tients without GVHD did not reveal significant differ-
ences in the FACT-BMT (p = 0.17), BDI (p = 0.77) and 
SSTAI (p= 0.25) scores. Comparisons between autolo-
gous and allogeneic patients with GVHD showed sig-

nificant differences in the CGI (p < 0.01) and BDI (p 
<0.05) scores.

The stepwise multiple regression analysis revealed 
that psychiatric comorbidity, depression, and anxiety 
were significant contributors to QOL impairment in both 
the autologous and allogeneic groups. Poor QOL was in-
dependently associated with depression and anxiety in 
both groups. The contributors to depression were psy-

Table 2. Medical conditions related to the underlying hematological disease and treatment 

Autologous 
transplant patients 
(n=58)

Allogeneic 
transplant patients 
(n=63)

Comparison of 
autologous and 
allogeneic HSCT

Diagnoses Acute lymphoid 
leukemia

1 patient (1.8%) 6 patients (9.5%)

Acute myeloid leu-
kemia

5 patients (8.8%) 28 patients (44.4%)

Chronic lymphoid 
leukemia

1 patient (1.8%) 2 patients (3.2%)

Chronic myeloid 
leukemia

0% 7 patients (11.1%)

Hodgkin disease 10 patients (17.5%) 3 patients (4.8%)

Non-Hodgkin lym-
phoma

11 patients (19.3%) 5 patients (7.9%)

Myeloma multiplex 25 patients (43.9%) 4 patients (6.3%)

Other 5 patients (6.9%) 8 patients (12.8%)

Bone marrow trans-
plantation type*

Autologous 58 patients

Allogeneic related 36 patients

Allogeneic unrelated 23 patients

Time elapsed since 
transplant (months)

22±36 (1–126) 28.87±38.68 (1–123) U=2251.5 p=0.01

Duration of illness 
(months)

44±47 (4–224) 51.6±46.4 (6–228) U=2039.5 p=0.2

Graft-versus-host 
disease

Acute 9 patients (14.3%)

Chronic 25 patients (39.7%)

Phase of recovery** Complete remission 45 patients (77.6%) 25 patients (42.4%) 25.7 p<0.01 V=0.46 
p<0.01

Recovered 4 patients (6.9%) 29 patients (49.1%)

Active disease 9 patients (15.5%) 5 patients (8.5%)

Immunosuppressive 
treatment

7 patients (12.1%) 23 patients (38.3%) χ²=10.73 p<0.01 
V=0.30 p<0.01

Medical comorbidity 19 patients (36.5%) 16 patients (27.6%) Pfish=2.22 p=0.26

Psychiatric comorbidity 1 patient (1.9%) 2 patients (3.4%) Pfish=1.35 p=0.79

*type of transplant was missing in four cases in the allogeneic HSCT group
**phase of recovery data were missing in four cases in the allogeneic HSCT group 
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chiatric comorbidity, anxiety, and CGI in the allogeneic 
group and anxiety in the autologous group. Functional 
deficit was independently associated with depressive 

symptoms in the allogeneic sample. The significant re-
sults of the multiple regression analysis are presented in 
Table 5. 

Autologous 
transplant patients 
(n=58)

Allogeneic 
transplant patients 
(n=63)

Comparison of 
autologous and 
allogeneic HSCT

Diagnoses Acute lymphoid 
leukemia

1 patient (1.8%) 6 patients (9.5%)

Acute myeloid leu-
kemia

5 patients (8.8%) 28 patients (44.4%)

Chronic lymphoid 
leukemia

1 patient (1.8%) 2 patients (3.2%)

Chronic myeloid 
leukemia

0% 7 patients (11.1%)

Hodgkin disease 10 patients (17.5%) 3 patients (4.8%)

Non-Hodgkin lym-
phoma

11 patients (19.3%) 5 patients (7.9%)

Myeloma multiplex 25 patients (43.9%) 4 patients (6.3%)

Other 5 patients (6.9%) 8 patients (12.8%)

Bone marrow trans-
plantation type*

Autologous 58 patients

Allogeneic related 36 patients

Allogeneic unrelated 23 patients

Time elapsed since 
transplant (months)

22±36 (1–126) 28.87±38.68 (1–123) U=2251.5 p=0.01

Duration of illness 
(months)

44±47 (4–224) 51.6±46.4 (6–228) U=2039.5 p=0.2

Graft-versus-host 
disease

Acute 9 patients (14.3%)

Chronic 25 patients (39.7%)

Phase of recovery** Complete remission 45 patients (77.6%) 25 patients (42.4%) 25.7 p<0.01 V=0.46 
p<0.01

Recovered 4 patients (6.9%) 29 patients (49.1%)

Active disease 9 patients (15.5%) 5 patients (8.5%)

Immunosuppressive 
treatment

7 patients (12.1%) 23 patients (38.3%) χ²=10.73 p<0.01 
V=0.30 p<0.01

Medical comorbidity 19 patients (36.5%) 16 patients (27.6%) Pfish=2.22 p=0.26

Psychiatric comorbidity 1 patient (1.9%) 2 patients (3.4%) Pfish=1.35 p=0.79

*type of transplant was missing in four cases in the allogeneic HSCT group
**phase of recovery data were missing in four cases in the allogeneic HSCT group 

Table 3. Sociodemographic characteristics of participants undergoing allogeneic HSCT

Allogeneic HSCT 
with GVHD (n=25)

Allogeneic HSCT 
without GVHD 
(n=38)

Comparison of 
allogeneic HSCT 
with GVHD and 
without GVHD

Age 38.56+10.06 years 40.86+12.03 years t=-1.01 p=0.31

Gender Men 12 patients (48%) 19 patients (50%) χ²=0.02 p=0.88

Marital status Married 16 patients (64%) 25 patients (65.8%) Pfish=1.38 p=0.97

Partnership 1 patients (2.6%)

Divorced 2 patients (8%) 2 patients (5.3%)

Widowed 1 patients (4%) 1 patients (2.6%)

Single 6 patients (24%) 9 patients (23.7%)

Education Primary 1 patient (4%) 8 patients (21.1%) χ²=4.97 p=0.17

Vocational 6 patients (24%) 13 patients (34.2%)

Secondary 13 patients (52%) 9 patients (23.7%)

Tertiary 5 patients (20%) 8 patients (21.1%)

Employment Employed 8 patients (32%) 13 patients (34.2%) χ²=0.00 p=1.00

Unemployed 17 patients (68%) 25 patients (65.8%)

Housing Rented apartment 8 patients (32%) 4 patients (10.5%) Pfish=3.74 p=0.28

Own apartment 11 patients (44%) 15 patients (39.5%)

Own house 14 patients (36.8%)

Council rental

With relatives 24% (6 patients) 13.2% (5 patients)

Monthly income  
(per person in the 
family/household)*

Below HUF100,000 
(US$450)

62.5% (15 patients) 81.6% (31 patients) Pfish=5.33 p=0.10

HUF 100,001–150,000 
(US$450–670)

16.7% (4 patients) 6 patients (15.8%)

HUF 150,001–200,000 
(US$670–900)

2 patients (8.3%)

Above HUF 200,000 
(US$900)

3 patients (12.5%) 1 patients (2.6%)

Car ownership Yes 19 patients (82.6%) 29 patients (78.4%) χ²=0.42 p=0.51

Debts No 3 patients (15.8%) 13 patients (37.1%) χ²=6.78 p=0.14

House 7 patients (36.8%) 6 patients (17.1%)

Car 6 patients (31.6%) 7 patients (20%)

Commercial credit 5 patients (14.3%)

More than one type 3 patients (15.8%) 4 patients (11.4%)
*date of currency exchange is 2012
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Discussion
This cross-sectional study found no direct impacts of 
the transplant type on the QOL or affective symptoms 
of patients. The main finding of the current study was 
that allogeneic transplant recipients with GVHD symp-
toms had a significantly poorer somatic status and more 
somatic complaints associated with transplantation and 

received more immunosuppressive treatments, impair-
ing their QOL. Our results also indicated more severe 
depression with higher constant anxiety levels in patients 
with GVHD than those without GVHD, suggesting that 
GVHD significantly impacts the affective symptoms of 
allogeneic transplant patients through functional defi-
cits and “somatic burden”. Our results confirmed the 
reported association between impaired QOL, symptom 

Table 4. Medical conditions related to the underlying hematological disease and treatment in allogeneic HSCT

Allogeneic HSCT 
with GVHD (n=25)

Allogeneic HSCT 
without GVHD 
(n=38)

Comparison of 
allogeneic HSCT 
with GVHD and 
without GVHD

Diagnoses Acute lymphoid 
leukemia

3 patients (12%) 4 patients (10.5%)

Acute myeloid leu-
kemia

9 patients (36%) 17 patients (44.7%)

Chronic lymphoid 
leukemia

1 patient (4%) 1 patient (2.6%)

Chronic myeloid 
leukemia

1 patient (4%) 6 patients (15.8%)

Hodgkin disease 1 patient (4%) 2 patients (5.3%)

Non-Hodgkin lym-
phoma

3 patients (12%) 2 patients (5.3%)

Myeloma multiplex 2 patients (8%) 2 patients (5.3%)

Other 5 patients (20%) 4 patients (10.4%)

Bone marrow trans-
plantation type*

Allogeneic related 9 patients (36%) 23 patients (60.5%)

Allogeneic unrelated 13 patients (52%) 14 patients (36.8%)

Time elapsed since 
transplant (months)

27 (2-136) 30.1 (6-144) U=533 p=0.51

Duration of illness 
(months)

52.44 (6-228) 51.15 (1-130) U=467.5 p=0.79

Graft-versus-host 
disease

Acute 7 patients (28%)

Chronic 25 patients (100%)

Phase of recovery** Complete remission 10 patients (40%) 15 patients (44.1%) Pfish=1.37 p=0.47

Recovered 14 patients (56%) 15 patients (44.1%)

Active disease 1 patients (4%) 4 patients (11.8%)

Immunosuppressive 
treatment

17 patients (68%) 6 patients (17.1%) χ²=14.20 p=0.00 
V=0.48 p=0.00

Medical comorbidity 7 patients (30.4%) 9 patients (25.7%) χ²=0.00 p=0.95

Psychiatric comor-
bidity

1 patient (4.3%) 1 patients (2.9%) χ²=0.04 p=0.84

*type of transplant was missing in 3 cases in the allogeneic HSCT with GVHD and one case in the allogeneic HSCT without GVHD
**phase of recovery data were missing in four cases in the allogeneic HSCT without GVHD
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burden, and functional deficits derived from GVHD and 
affective symptoms in allogeneic recipients experiencing  
GVHD5, 8, 18, 31, 33. In earlier studies, depressive and anxiety 
symptoms were identified as significant risk factors for 
QOL deterioration after HSCT, indicating that depressed 
patients perceived their QOL to be poorer20, 24. The present 
study confirmed this relationship in both allogeneic and 
autologous transplant patients, demonstrating that nega-
tive perceptions of QOL are independent of the transplant 
type. This negative perception among patients experienc-
ing severe and enduring somatic symptoms caused by 
GVHD could increase the likelihood of depressive symp-
toms and, in turn, may influence different aspects of QOL. 
Comparisons between autologous and allogeneic patients 
with and without GVHD symptoms also allude to this as-
sociation. Our findings indicate similar QOL and psycho-
social functioning in autologous and allogeneic transplant 
patients without GVHD symptoms. Allogeneic transplant 
patients with GVHD symptoms had more depressive 
symptoms than autologous patients. Furthermore, alloge-
neic transplant patients with GVHD symptoms had worse 
QOL than those without GVHD symptoms. A longitudi-
nal study is warranted to explore this association in depth.

These findings are consistent with the conclusion sum-
marized in a previous paper34, showing that allogeneic 
patients with GVHD and depressive and anxiety symp-
toms constitute a highly vulnerable population for poor 
functioning, impaired QOL, and HCST-related mortality. 

This study has methodological limitations that should 
be acknowledged. The main limitation was its cross-sec-
tional design, which precluded investigation of the cau-
sality of associations between the risk factors in the tra-
jectory of recovery. The sample size was also relatively 
small in view of the number and variety of clinical con-
ditions that necessitate HSCT. As a clinical population, 
the study sample showed heterogeneity in certain aspects 
(age, psychosocial factors, medical variables), but these 
differences did not influence the results. Additionally, 
some data were missing for a few patients.
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FACT-BMT BDI

Autologous Allogeneic Autologous Allogeneic

beta t(p) beta t(p) beta t(p) beta t(p)

Psychiatric 
comorbidity

0.3 4.61 
(p<0.001)

−0.38 −3.79 
(p<0.001)

−0.44 −5.37 
(p<0.001)

Clinical Global 
Impression 

0.23 3.38 
(p=0.002)

Beck Depression 
Inventory

−0.56 −5.62 
(p<0.001)

−0.71 −5.04 
(p<0.001)

Spielberger 
Anxiety Inventory

−0.42 −3.51 
(p=0.01)

0.89 8.6 
(p<0.001)

0.55 6.86 
(p<0.001)

Spielberger 
Anxiety Inventory 
“State” scale

−0.31 −3.1 
(p=0.004)
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