
original paper
Haematologica 1997; 82:683-689

Background and Objective. The incidence of
acute GVHD (aGVHD) in allogeneic peripheral
blood progenitor cell transplantation (allo-PBPCT)
seems to be similar to that seen in allogeneic bone
marrow transplantation (allo-BMT). In contrast,
some preliminary results suggest that the incidence
of chronic GVHD (cGVHD) might be higher. The
aim of the present study was to analyze the actuar-
ial probability of developing cGVHD in allo-
PBPCT, its clinical manifestations and response to
treatment.

Methods. We have retrospectively analyzed clini-
cal results from 21 allo-PBPCT recipients that had
been transplanted at least 18 months before this
study and that fulfilled the following criteria: HLA
identical sibling donor, non T-cell depleted aphere-
sis and more than 90 days of survival with sus-
tained engraftment. The median follow-up was 12
months (range 4.5-22). 

Results. Twelve out of the 21 (57%) patients pre-
sented cGVHD, 1 limited and 11 extensive. The
actuarial probability of cGVHD was 72.7% (95%
CI, 49-96%). The median interval from transplant
to onset was 180 days (range 95-270). Nine of the

12 cases (75%) presented combined skin and liver
involvement. Of the other three, the liver was
involved in one case; skin, mouth, and nail cGVHD
was observed in another case; and skin and mouth
involvement together with an obstructive pul-
monary disease was observed in the remaining
case. Under therapy, a complete resolution of
cGVHD manifestations was achieved in five cases,
and a partial improvement was attained in three
other cases. In two responsive patients, cGVHD
reappeared after stopping treatment. Four
patients were refractory to the treatment. 

Interpretation and Conclusions. It would appear
from this retrospective and multicenter study that,
after a median follow-up of 12 months, cGVHD
after allo-PBPCT could be more frequent than
after allo-BMT. A randomized trial with a large
number of patients and a sufficient follow-up will
be necessary to answer this question definitively. 
©1997, Ferrata Storti Foundation
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The use of peripheral blood progenitor cells for
allogeneic transplantation in humans is very
recent: until 1993 only three cases had been

reported.1-3 It was soon evident that allo-PBPCT had
two advantages over allo-BMT: its safe collection of
hemopoietic progenitor cells, and the speed of neu-
trophil and platelet engraftment.4,5 With a higher
number of patients available, it seems that the inci-
dence of severe aGVHD is not increased,3-9 despite
the large T lymphocyte content of PBPC grafts.10,11

Two potential disadvantages, the possibility of
unknown long-term effects of G-CSF and late bone
marrow failure,12 have not been confirmed.7,13-15

However, one clinical issue of allo-PBPCT remains
of concern: the possibility that the incidence of
cGVHD is increased.16,17 Until now, few allo-PBPCT

clinical studies have had a follow-up sufficient
enough to address this question. To characterize
cGVHD, we have retrospectively analyzed clinical
results from 21 allo-PBPCT recipients that were
transplanted at least 18 months before this study
and that fulfilled the following criteria: HLA identi-
cal sibling donor, non T-cell depleted apheresis, and
more than 90 days of survival with sustained
engraftment. Analysis was focused on: a) actuarial
probability of developing cGVHD, b) its clinical
manifestations, and c) response to treatment.

Patients and Methods
From the allo-PBPCT cases performed in Spanish

centers between January 1994 and April 1995,9 21
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fulfilled the following criteria: HLA identical sibling
donor, non T-cell depleted apheresis and more than
90 days of survival with sustained engraftment.

Donors
Twenty-one healthy donors (7 females, 14 males;

median age: 35 years, range: 17-50) received G-CSF
at a median dose of 10 µg/kg/day by subcutaneous
injection for five to seven days. On day 5 after start-
ing G-CSF, donors underwent 10-20 liter leuka-
pheresis with a continuous cell separator. 

Patients
The patients (9 females, 12 males; median age:

35.5 years, range 17-53) were diagnosed with AML
(n=8), ALL (n=5), CML (n=2), CLL (n=2), NHL
(n=1), HD (n=1), MM (n=1), and MDS (n=1). Six
patients were at an early stage of their disease
(ALL/AML CR1, CML CP1) at the moment of
transplant, six at an intermediate stage (>CR2),
and nine at an advanced phase (disease chemore-
sistant or in relapse, CML blast phase). Four cases
(19%) were second transplants due to leukemic
relapse. Growth factors were used post-transplan-
tation in eight patients (38%). Cyclosporine A
(CsA) and methylprednisolone (0.5 mg/kg days +7
to +14, 1 mg/kg days +15 to +28, and tapering the
doses afterwards) (n=8), and CsA and methotrex-
ate (MTX) (n=13) were used for GVHD prophylaxis.
All patients were scheduled to continue CsA until
day 180 after PBPCT. Patients received this prepar-
ative regimen: cyclophosphamide (Cy) (120 mg/kg)
and total body irradiation (TBI) (12 Gy) (n=12), Cy
(120 mg/kg) and busulfan (Bu) (16 mg/kg) (n=6),
Bu (16 mg/kg) and melphalan (140 mg/kg) (n=1),
TBI (12 Gy) and etoposide (60 mg/kg) (n=1), and
BVAC regimen (n=1). The conditioning regimen
was followed by the infusion of previously cryopre-

served (n=6) or non-cryopreserved (n=15) apheresis
product as the sole source of stem cells. The sex
parity donor to recipient was as follows: male to
male (n=8), male to female (n=4), female to male
(n=6), and female to female (n=3).

Diagnosis
The diagnosis and grading of acute and chronic

GVHD were established according to the Seattle
criteria.18 Chronic GVHD was defined if GVHD was
present after day 90. 

Statistical methods
Students’ t-test was used for comparison of

groups with two-sided P-values. Actuarial curves for
the whole group and for the different subgroups of
patients were obtained by the Kaplan-Meier
method and statistically compared using the
Mantel-Cox test. Most statistical studies were per-
formed employing the BMDP statistical software.19

Results

Donors and characteristics of PBPC collections
G-CSF administration was well tolerated except

for moderate bone pain occurring in all donors.
Leukapheresis procedures were performed without
complications. Peripheral WBC median count
immediately before harvest was 363109/L (range,
26-62) and platelet median count after the last
leukapheresis procedure was 1103109/L (range, 32-
244). The median number of collected cells
(3106/kg) after a median of 2 (range, 1-5) leuka-
pheresis per donor was: 5 (range, 2.4-13) CD34+
cells and 304 (range, 153-690) CD3+ cells. 

Incidence of cGVHD
The median follow-up of the patients was 12

months (range, 4.5-25). At the time of the study, 13
patients had died, seven patients were alive in remis-
sion and one patient was alive in leukemic relapse.
The median follow-up of the surviving patients was
20.2 months (18-25). Of the 21 patients, acute
GVHD was clinical grade 0 (n=5), I (n=8), II (n=3),
III (n=3) and IV (n=2). The actuarial probability for
grade II-IV aGVHD was 38% (95% CI, 25-54%).
Twelve out of 21 (57%) patients developed cGVHD
(11 extensive and 1 limited). Actuarial probability
for cGVHD of this group was 72.7% (95% CI, 49-
96%) (Figure 1). There were two living patients that
did not develop cGVHD after 551 and 623 days
post-transplantation. The median day of the onset
of cGVHD from transplant was 180 (91-280). It
presented de novo in four (33%) and followed
aGVHD in the other eight (quiescent in four and
progressive in the other four). This complication was
present in 4 out of 5 (80%) patients without previ-
ous aGVHD, in 4 of 11 (36.3%) with aGVHD clinical
grades I-II, and in 4 out of 5 (80%) with grades III-
IV. Chronic GVHD developed in three out of six
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Figure 1. Actuarial probability for chronic GVHD of the whole
allo-PBPCT group. White circles, censored cases. Black circles,
cases with chronic GVHD.
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(50%) patients transplanted at an early stage of their
disease, in three of six (50%) at an intermediate
stage of disease, and in six of nine (66.6%) at an
advanced phase. The type of GVHD prophylaxis did
not influence the incidence of chronic GVHD. There
was no correlation between the number of infused
CD3+ or CD34+ cells and the development of
cGVHD. Male recipients of PBPC from female
donors had a higher probability of cGVHD
(p=0.05). 

Clinical manifestations of cGVHD
Nine out of the 12 cases presented combined skin

and liver involvement, and most of them also pre-
sented mouth cGVHD (lichen planus or xerosto-
mia). Of the remaining three cases, one presented
skin, nail and mouth cGVHD, one patient showed
skin, mouth and obstructive pulmonary disease,
and finally, in one case, only the liver was involved.
In those cases with liver involvement, a predomi-
nance of a cholestatic pattern was observed.
Characteristics of the clinical manifestations of
cGVHD of each patient are shown in Table 2. 

Response to treatment
CsA and steroids (n=7) or steroids (n=5) were

used initially for cGVHD treatment. The complete
disappearence of all clinical manifestations of
cGVHD was observed in five (41.6%) patients,
although in two cases cGVHD reactivated after
stopping treatment: one is in complete response
again after prolonged low dosage of prednisone,
and one developed extensive skin and facial involve-
ment. A partial improvement was obtained in three
cases, and they continued steroid treatment for 11,
9 and 7 months, respectively. Four patients had no
response to the treatment. In three of these four
non-responsive cases, cGVHD appeared as a pro-
gression of aGVHD and was quiescent in one. In
two non-responsive patients, azathioprine (for
three months) and ATG (10 mg/kg, ten doses),
respectively, were added to the treatment, with no
response. Three patients died directly due to
cGVHD.

Discussion
In this series we analyzed the incidence of cGVHD

in a group of 21 patients transplanted with allo-
PBPC from HLA-identical sibling donors with non
T-cell depleted apheresis and more than 90 days of
survival. The median follow-up was 12 months. The
results herein presented would suggest that the inci-
dence of cGVHD after allo-PBPCT could be higher
than that expected after allo-BMT. Twelve out of
21 (57%) patients in this series developed cGVHD,
the actuarial probability being 72.7% (95% CI, 49-
96%) (Figure 1). This incidence of cGVHD after
allo-PBPCT is comparable to results from Anderlini
et al.16 and Majolino et al.,17 and to other recent pre-

liminary results.20,21 A higher incidence of this com-
plication in comparison with allo-BMT was not
found in five other allo-PBPCT studies.22-26 In two of
them,23,24 a historical group of patients transplanted
with bone marrow was used for comparison, and
no greater incidence of cGVHD was observed in
allo-PBPCT. Of note, the median follow up of the
allo-BMT group in one of these studies24 was signifi-
cantly longer (p = .001) than in the allo-PBPCT
group; and in the other,23 the median follow-up
was not reported. In one study,25 the incidence of
cGVHD after a median follow-up of 6.5 months
was 37%; remarkably, after a median follow-up of
12 months,21 the incidence was 76%. This is similar
to what occurred in our own experience, when after
a short follow-up, only 36% of the patients devel-
oped cGVHD,9 whereas after longer follow-up the
figure rose to 72.7%. These results stress the impor-
tance of a long follow-up period in analyzing the
incidence of cGVHD after allo-PBPCT. 

In the IBMTR, the overall three-year actuarial
probability of cGVHD among HLA-identical sibling
allo-BMT was 45±2%.27 Factors associated with a
significantly increased risk of developing cGVHD
were: the occurrence and severity of aGVHD, male
recipients of bone marrow from alloimmunized
female donors, and older patients.26 In the present
series, the actuarial probability for grade II-IV
aGVHD was 38% (95% CI, 25-54%), the median
recipient age was 35.5, and only in six out of 21
cases was the parity donor-to-recipient female to
male. Thus, the high incidence of cGHVD in this
series would not seem to be influenced by a high
occurrence of previous aGVHD, increased patient
age, or by a higher proportion of multipareous
female donors. 

There is now general agreement that the inci-
dence of aGVHD is not higher in allo-PBPCT when
compared with allo-BMT,6-9 despite the large T lym-
phocyte content of PBPC grafts. It has been stated
that, given a certain number of T-cells in the graft,
the differences in minor HLA antigens rather than
the amount of donor T lymphocytes would be a
more important determinant for aGVHD.28 Recent
hypotheses suggest that the development of
aGVHD after allo- BMT is the result of cytokine
dysregulation: transplant conditioning regimen
leads to the damage and activation of host tissues
that secrete inflammatory cytokines.29 This cytokine
storm could offset, at least in part, the importance
of the absolute number of donor T-cells. It has also
been hypothesized that the activation of donor T-
cells that secrete type-1 cytokines (Th1) preferen-
tially induces aGVHD, whereas the activation of
those that secrete type-2 cytokines (Th2) would
lead to cGVHD.30 Interestingly, murine studies have
demonstrated that G-CSF administration may shift
T lymphocytes from the Th1 to the Th2 cytokine
pattern.31 This could explain why the incidence of
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aGVHD is similar (or even less) in allo-PBPCT com-
pared to allo-BMT, whereas the incidence of
cGVHD could be higher. Clinical studies on this
issue are warranted.

Clinical characteristics of cGVHD in this series of
allo-PBPCT did not differ substantially from those
usually found after allo-BMT.32 The skin, mouth
and liver were the sites most frequently involved.
One patient developed a skin and fascial syndrome
and one case developed an obstructive pulmonary
disease: these manifestations of cGVHD are also
seen in 10% of allo-BMT patients.32 The median
interval from transplant to onset of cGVHD was
180 days (range 91-280), which was longer than
the 111 days observed after allo-BMT,33 and longer
than that referred by others in allo-PBPCT.16,17 Of
note, in the IBMTR study,33 late onset cGVHD was
associated with a significantly higher probability of
2-year survival. This late occurrence of cGVHD in
allo-PBPCT again stresses the importance of a long
follow-up to clarify the actual incidence of this
complication in allo-PBPCT. Although cGVHD was
the primary cause of death in only three cases, it
was a major cause of morbidity, and remained
active in five cases. On the other hand, the scarce
mortality associated with this disease improved the
probability of long-term survival in a Seattle study,34

and this effect became more evident in a group of
patients with high probability of leukemic relapse. 

In conclusion, although it is not possible to draw
firm conclusions from this retrospective and multi-
center allo-PBPCT study, it is suggested that a) the
incidence of cGVHD after allo-PBPCT could be
higher than after allo-BMT, b) clinical characteris-
tics of cGVHD in this series did not differ from
those usually found after allo-BMT, and c)
although cGVHD was the primary cause of death in
only three patients, it was a major cause of morbid-
ity. Until the actual frecuency of cGVHD in allo-
PBPCT and its impact on survival and morbidity are
known, T-cell depletion of the apheresis product35-37

or prolonged CsA prophylaxis38,39 may be consid-
ered for patients transplanted at the early phase of
the disease.
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