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High dose therapy with autologous stem cell trans-
plantation (SCT) has become  a routine method for  the
treatment of chemosensitive malignant diseases [1, 2] with
encouraging results. However, for many tumors relapse
following the SCT remains a major concern. During
10 years of high dose therapy at our Institute we have
observed patients who have relapsed shortly after SCT.
In this manuscript we describe 4 patients cured in Na-
tional Cancer Institute (Bratislava, Slovakia) who after the
autologous stem cell transplantation, developed a syn-
drome similar to aplastic anemia concomitant with the
relapse of the disease. In each instance the patient went
into spontaneous remission of the malignant disease.

PATIENTS
Case 1. Name: D.S., born: 1961, gender: female.

The patient was diagnosed with a malignancy of the
right breast, that was classified as papillary carcinoma,
grade II, (pT3, pN2, pM0) with 16/16 positive axillary
lymph nodes. In February 1994 she underwent a  mast-
ectomy and exenteration of axillary nodes. She was
treated with radiation therapy (RAT) on the right pec-
toral wall and axilla with 50 Gy (not at our Institute).

In October of 1994 she relapsed in the axilla and re-
ceived 6 cycles of FAC (5-FU, doxorubicin, cyclophos-
phamide) followed by RAT with a 26 Gy to the axilla and
achieved a CR. She relapsed again a year later (10/95)
with a positive vertebral bone scan, ribs, as well as me-
tastases in the subcutaneous right pectoral region, and
both lungs. She received 4 cycles of cyclophosphamide
(2 g/m2) + cisDDP (100 mg/m2) (December 1995 —
March 1996) and she achieved CR in all regions except
that the bone scans remained positive (see bellow).

In May of the same year the patient underwent high
dose therapy (carboPt 1200 mg/m2 + thiothepa
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675 mg/m2 + melphalan 140 mg/m2) with autologous
SCT rescue. The patient received (2.0 · 106/kg) CD34
positive cells that were selected using Isolex technolo-
gy. It should be noted that at  this time she had right
fluidothorax that was positive for tumor cells, indicating
an early relapse after her last chemotherapy.

A CT scan undertaken in July 1996 showed me-
tastases in both lungs (up to 5 mm), and a non-ho-
mogenous pathological mass (90 x 80 x 50 mm) in the
laterobasal hemithorax with a central necrosis, infiltra-
ting the pericardium and paravertebral space (Fig. 1, a).
A further scan in November 1996 still revealed the right
fluidothorax and progression of the bilateral pulmonary
metastases both in number and size (up to 20 mm).

Fig. 1. CT scans of pathological pulmonary mass of the patient
in Case 1.
a: scan in June 1996 showing non-homogenous pathological
mass in the laterobasal hemithorax infiltrating the pericardium
and paravertebral space;
b: scan in November 1996 showing the right and a regression of
the pathological mass which is encapsulated and fluidified;
c: scan in March 1997 showing small right fluidothorax and a
residuum in the left hemithorax;
d: scan in Februrary 1998 showing complete remission of the
process.
The scan pictures are taken from approximately the same scan
level
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Regression of the previously described pathological
mass to 45 x 25 mm was observed which appeared
encapsulated and fluidified (Fig. 1, b). 6 months later a
CT showed that the patient’s tumor continued to re-
gress. At this time a small right fluidothorax was ob-
served, no pulmonary metastases and a residuum in
the left hemithorax (Fig. 1, c). A CT taken in  02/98
showed the patient to be in CR (Fig. 1, d).

Bone scans from 03/96 (before high dose chemo-
therapy) showed positive bone lesions in the rips, tho-
racic and lumbar vertebra. When the bone scan was
repeated in 01/97 complete regression of all positive bone
lesions was observed. In 08/98: there was reappear-
ance of positive bone lesions in C7, Th1, Th3, Th7, Th8,
Th11, Th12, L1-5, ribs (left 3–5th, left 11th) and in the
pelvis. The patient did not receive any treatment from
May 1996 onwards. She relapsed in 03–4/98 and died
of  progressive disease despite salvage chemotherapy
in 01/99. Her blood counts are shown in Table 1.

Case 2. Name: J.O., born: 1968, gender: female.
The patient was diagnosed in May 2000 with Hodgkin’s
disease; nodular sclerosis, stage IIA with cervical, supr-
aclavicular, and mediastinal lymphadenopathy (LAP).
The patient was given 6 cycles of ABVD followed by
RAT (36 Gy to the mediastinum given between May and
December) and she achieved a CR. In January of 2001
the patient relapsed and was reclassified as having  stage
IVA disease. The CT scan taken at this time showed
infiltrations in both lungs and mediastinal LAP. One month
later another  CT scan  revealed progression of the infil-
tration into both lungs, (10th segment of both lungs (20
x 20 mm), and a mediastinal LAP (32 x 20 mm)).

She received 2 cycles of salvage chemotherapy DHAP
(02/01–03/01) and the CT scan from 04/01 showed only
slight regression of the infiltrates in both lungs (15 x 16
mm). This was mainly associated with the 10th lower seg-
ments of the lower lungs. The mediastinal lymphaden-
opathy (31 x 19 mm) was not changed as compared to
the CT scan undertaken in February 2001 and a small
pericardial effusion was present. The initial CT scan in
the region of future tumor expansion is shown in Fig. 2, a.
The patient underwent high dose therapy (BEM) with au-
tologous SCT with CD34+ positive cells (1.5 · 106/kg) se-
lected using the Isolex 300i in May of 2001.

A CT scan undertaken in June 2001 showed a me-
diastinal LAP (28 x 20 mm) and new infiltrates in both
lungs. The 10th segment of the right lower lung was
infiltrated with a mass of 80 x 50 x 80 mm, multiple
infiltrates were observed in the spleen (size up to
20 mm) and a pericardial effusion was noted (Fig. 2, b).
Further CT scans in September 2001 showed progres-
sion of the mediastinal LAP, along with regression of
the infiltrates in both lungs. The mass in the right 10th

lung segment appeared to be smaller, whilst the infil-
trates in the spleen were reported as being similar in
size and the pericardial effusion persisted (Fig. 2, c).

In April of 2002 a further CT scan showed regres-
sion of the mediastinal LAP (max. size 22 mm). In ad-
dition, there was further regression and disappearance
of infiltrates in both lungs, further regression of patho-
logical infiltrate in the 10th segment of the right lungs,
regression of infiltrates in the spleen (both in the num-
ber and the size) and a minimal pericardial effusion (Fig.
2, d). The patient has not received any treatment since
May 2001. She is currently doing well and her blood
counts throughout the course of her disease are shown
in Table 2.

Table 1. Blood counts of the patient in case 1 

Date RBC (·10-12/l) Hb (g/l) MCV (fl) WBC/Gr (·10-9/l) PLT (·10-9/l) 
14.06.96 2.59 82 87.0 0.8/N.A. 14 
30.06.96 2.34 73 87.0 0.7/N.A. 18 
05.07.96 2.39 76 84.0 1.7/N.A. 25 
11.07.96 3.08 95 84.0 4.8/N.A. 14 
17.08.96 3.17 98 86.0 3.0/N.A. 11 
01.10.96 2.43 85 98.3 3.3/1.75 40 
05.11.96 2.82 101 104.0 4.3/2.75 69 
12.12.96 2.84 104 100.8 5.4/3.12 67 
20.03.97 3.66 131 98.0 4.3/1.72 87 
29.05.97 3.86 138 96.9 4.5/1.75 102 
04.09.97 3.88 136 101.9 4.4/2.06 105 
06.11.97 4.17 143 101.9 5.40/2.97 127 
08.01.98 4.15 141 99.0 5.40/N.A. 144 
31.03.98 3.88 132 91.0 3.90/ N.A. 140 
12.05.98 3.77 134 97.9 4.94/2.40 167 
16.07.98 3.6 124 98.6 5.59/3.31 183 
07.09.98 3.82 126 96.1 5.50/2.89 201 
14.10.98 3.28 101 93.3 4.31/2.47 174 
 

Table 2. Blood counts of the patient in case 2 

Date RBC (·10-12/L) Hb (g/L) MCV (fl) WBC/Gr (·10-9/L) PLT (·10-9/L) 
27.06.01 2.89 86 85.5 4.10/2.58 31 
10.07.01 2.85 85 90.9 6.21/3.39 59 
19.07.01 2.57 80 94.6 4.83/5.88 79 
23.07.01 2.89 90 93.4 4.89/3.39 57 
04.10.01 3.75 132 102.1 4.71/2.89 103 
07.11.01 3.98 138 97.2 5.85/3.60 94 
17.12.01 4.1 142 95.9 6.85/4.68 92 
18.02.02 3.92 135 95.7 5.73/3.76 66 
22.04.02 4.07 137 94.8 5.42/3.86 80 
31.07.02 4.97 142 95.1 4.97/2.98 86 
08.11.02 4.34 144 93.5 4.51/2.76 86 
21.03.03 4.25 138 93.4 4.77/3.00 89 
25.07.03 4.10 135 92.0 3.97/2.49 93 
 

Fig. 2. CT scans of the patient in Case 2.
a: scan in April 2001 showing the 10th segment of the lung before
stem cell transplantation without the pathological mass;
b: scan in June 2001 showing the infiltration of the 10th segment
of the right lung and a pericardial effusion;
c: scan in September 2001 showing the regression of the infiltra-
tion of the 10th segment of the right lung and persisting pericar-
dial effusion;
d: scan in April 2002 showing total regression of the pathological
infiltration of the lung and minimal pericardial effusion.
The scan pictures are taken from approximately the same scan level
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 Case 3. Name: P.M., born 1952, gender: male. The
patient was diagnosed in September 2000 with non-
Hodgkin’s lymphoma (DLBCL) stage III.A. The patient
had involved lymph nodes in the axilla, mediastinum ret-
roperitonum, and presented with a mesenteric lympha-
denopathy. The first line therapy given was MACOP-B,
administered over a three month period and the patient
subsequently achieved a CR with complete regression
of involved lymph nodes as confirmed by CT scan in
December 2000. He relapsed in March 2001 with a PET
scan showing both pulmonary hilluses, and mediastinal
involvement. He received 3 cycles of salvage chemo-
therapy (mini-BEAM) between March and June 2001
and achieved another CR confirmed by CT scan. One
month later he underwent high dose therapy (BEM) with
autologous SCT (2.5 · 108 MNC/kg).

After the transplant the patient remained bicytope-
nic. The PET scan from 01/02 showed tumor in both
pulmonary hilluses, the mediastinum, the left breast and
the left supraclavicular region. The left breast was clini-
cally positive (massive enlargement) and ultrasonogra-
phy confirmed tumor infiltration. However, this was not
confirmed by biopsy due to the lack of patient consent.

By  11/02 the lesion in the left breast was clinically
negative and ultrasonography showed no abnormal
findings. The trephine biopsy from 14.02.02 showed
marked hypoplasia of the bone marrow with no dys-
plastic changes. The patient has not received  any treat-
ment since July 2001 and he continues to do well. His
blood counts are reported in Table 3.

Case 4. Name: R.M., born: 1980, gender: male. The
patient was diagnosed in January 1997 with Ewing’s sar-
coma. This presented as a 9.3 x 7.1 x 12 cm mass on the
right chest wall. The patient received chemotherapy EVAIA
(etoposide, vincristine, doxorubicin, ifosfamide, dactino-
mycin) 14 courses in 40 weeks, between January and
November 1997, and went into a  CR (confirmed by a CT
scan in December 1997). In March of 1998 the individual
received  high dose therapy (Bu 16 mg/kg, Mel 140 mg/m²)
with autologous SCT (2 · 108 MNC/kg). A trephine biopsy
before SCT showed no abnormal findings.

After the transplantation the patient remained pan-
cytopenic, and was dependent on both blood and plate-
let transfusions. A trephine biopsy in July 1998  showed
infiltration of bone marrow by Ewing’s sarcoma cells.

These were identified by immunocytochemistry stai-
ning positive for vimentine and the MIC-2 gene prod-
uct and being present at less than 5% of the total
nucleated population. In addition, marked hypoplasia
was observed in the marrow but no dysplastic chang-
es were noted. However, a further trephine biopsy taken
in January 1999  showed no infiltration with Ewing’s
sarcoma. However, the marrow remained markedly hy-
poplastic  with a predominance of lymphocytes and
plasma cells being observed. No fibrosis was noted.

Magnetic resonance Imaging continues to show old
sclerotic changes on both femurs. 3 metastases in the
liver were detected on CT and ultrasonography in Jan-
uary 2002, which were not present at the time of SCT.
22 months on these remain stable as determined by a
combination of CT scans and ultrasonography. He has
not received any treatment since March 1998 and he
continues to do well. His blood counts are shown in
Table 4.

DISCUSSION
Here we report data on 4 patients (1 — with breast

cancer, 1 — with HD, 1 — with NHL and 1 — with Ewing’s
sarcoma). Each of these patients received high dose
chemotherapy and stem cell rescue either at the time of
relapse or when they were in complete remission. Shortly
after transplantation patients either relapsed or their tu-
mor continued to grow. After this early phase of tumor
progression all of the patients spontaneously achieved
a complete remission without any further treatment. All
but 1 are alive; 2 with no evidence of disease.

Despite their disparate pathologies the 4 patients
shared several characteristics associated with the re-
mission of their tumors. In each instance they remained
profoundly anemic and thrombocytopenic. This patho-
logy prevented further interventions allowing one to ob-
serve the natural history of their disease. In the case 1
the patient relapsed as her blood counts improved, al-
though this association may be purely coincidental. As
far as the other three patients are concerned, they all

Table 3. Blood counts of the patient in case 3 

Date RBC (·10-12/L) Hb (g/L) MCV (fl) WBC/Gr (·10-9/L) PLT (·10-9/L) 
31.08.01 3.26 98 85.9 2.43/1.19 4 
13.09.01 2.73 82 88.3 5.73/2.10 21 
01.10.01 3.22 100 92.2 5.07/1.93 24 
02.11.01 3.01 104 102.0 4.27/1.48 16 
06.12.01 2.98 108 104.7 3.96/1.48 17 
14.01.02 2.79 99 104.2 3.59/1.37 16 
11.02.02 3.01 105 103.7 4.65/1.91 24 
20.03.02 3.11 106 102.6 4.15/1.70 25 
24.04.02 3.07 107 102.6 4.12/1.46 14 
28.06.02 2.9 103 106.2 3.43/1.22 23 
02.09.02 2.92 106 107.2 3.20/1.36 18 
04.11.02 2.98 111 109.1 4.17/1.79 29 
13.01.03 3.24 118 105.6 4.45/1.87 32 
25.03.03 3.00 107 105.7 3.80/1.62 29 
20.05.03 2.99 110 106.4 3.48/1.97 36 
30.07.03 3.24 118 106.2 3.80/1.65 31 
13.10.03 3.08 112 107.5 2.92/1.22 29 
 

Table 4. Blood counts of the patient in case 4 

Date RBC (·10-12/L) Hb (g/L) MCV (fl) WBC/Gr (·10-9/L) PLT (·10-9/L) 
12.04.98 4.13 124 83 0.30/ N.A. 22 
30.04.98 3.02 92 79.4 0.90/ N.A. 23 
30.06.98 3.26 99 85.3 1.20/0.62 31 
20.07.98 3.02 90 80.5 0.77/0.42 18 
11.02.99 3.01 89 80.7 1.30/0.46 9 
22.06.99 3.38 105 89.1 2.51/0.89 5 
10.01.00 2.46 85 98.4 1.70/0.66 5 
21.02.00 2.85 95 96.2 2.01/0.60 5 
21.07.00 2.82 102 104.6 2.25/0.83 8 
08.12.00 2.37 98 120.3 2.78/1.29 8 
16.03.01 2.11 87 120.9 1.76/0.76 8 
16.05.01 2.96 108 107.1 3.09/1.35 11 
11.07.01 2.26 90 118.1 2.16/1.10 10 
18.10.01 2.47 107 124.7 5.42/3.19 12 
16.01.02 2.81 121 125.3 3.64/1.49 20 
13.03.02 3.08 130 121.8 3.68/1.42 20 
18.04.02 3.27 136 117.4 5.01/2.83 24 
23.05.02 3.10 126 118.1 3.11/1.38 25 
25.06.02 3.31 132 116.3 3.63/1.32 29 
20.08.02 3.29 132 115.2 3.24/1.45 31 
25.10.02 3.40 135 115.5 4.31/1.49 45 
27.11.02 3.56 140 112.1 4.56/2.29 39 
22.01.03 3.77 145 110.9 3.22/1.10 44 
15.04.03 3.82 144 107.9 4.29/1.91 53 
25.08.03 4.04 150 105.0 5.20/2.30 67 
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ÑÏÎÍÒÀÍÍÀß ÐÅÃÐÅÑÑÈß ÎÏÓÕÎËÅÉ ÏÎÑËÅ
ÂÛÑÎÊÎÄÎÇÎÂÎÉ ÕÈÌÈÎÒÅÐÀÏÈÈ È ÀÓÒÎËÎÃÈ×ÅÑÊÎÉ

ÒÐÀÍÑÏËÀÍÒÀÖÈÈ ÑÒÂÎËÎÂÛÕ ÊËÅÒÎÊ È ÅÅ ÂÎÇÌÎÆÍÀß
ÑÂßÇÜ Ñ ÀÏËÀÑÒÈ×ÅÑÊÎÉ ÀÍÅÌÈÅÉ

ß. Ëàêîòà, A. Âðàíîâñêè, M. Ëàäèöêà

Ó 4 áîëüíûõ (ðàêîì ìîëî÷íîé æåëåçû, áîëåçíüþ Õîäæêèíà, íåõîäæêèíñêîé ëèìôîìîé è ñàðêîìîé Þèíãà)
îòìå÷åí ðåöèäèâ/ïðîãðåññèÿ âñêîðå ïîñëå ïðîâåäåíèÿ âûñîêîäîçîâîé õèìèîòåðàïèè è àóòîëîãè÷åñêîé
òðàíñïëàíòàöèè ñòâîëîâûõ êëåòîê íà ôîíå áèöèòîïåíèè èëè ïàíöèòîïåíèè. Â äàëüíåéøåì ó ýòèõ ïàöèåíòîâ
íàáëþäàëàñü ñïîíòàííàÿ ïîëíàÿ ðåìèññèÿ îïóõîëåé ïðè ïðåêðàùåíèè ëå÷åíèÿ. Ïðåäïîëàãàåòñÿ, ÷òî ðåìèññèÿ
ìîæåò áûòü ñâÿçàíà ñ ïðîòèâîîïóõîëåâûì ýôôåêòîì ñèíäðîìà àïëàñòè÷åñêîé àíåìèè.
Êëþ÷åâûå ñëîâà: òðàíñïëàíòàöèÿ ñòâîëîâûõ êëåòîê, ðåöèäèâ, ñïîíòàííàÿ ðåìèññèÿ, öèòîïåíèÿ, àïëàñòè÷åñêàÿ
àíåìèÿ.

remain thrombocytopenic and patient 3 is also anemic.
This is at a time when one would expect that their blood
counts would have returned to normal.

 The patients hematological picture  strongly resem-
bles a pathology similar or identical to aplastic anemia
(AA). Moreover, the morphology of the bone marrow tre-
phine biopsies from two patients is identical with the pic-
ture of AA. The possible anti-tumor effect of AA in myelo-
dysplasia has been described previously by Nissen and
Schubert [3]. In the 4 cases described above it is im-
possible to claim that there is an association between
the patients tumor regression and their blood pathology,
but the relationship is tantalizing, particularly as they re-
ceived no further therapy after SCT.

In the case of the individual with Ewing’s sarcoma it
is our experience that his disease has taken a very
unusual pattern. It is clear that new liver metastases
could be identified in this individual following SCT and
the onset of “flu like symptoms”. This is the only patient
who is alive out of six individuals which received SCT
with this disease at our Institute. The other 5 patients
who achieved normal blood counts after SCT, quickly
relapsed and died with progressive disease, despite
salvage therapy (data not shown).

In all cases where it was measured (patients 2, 3, 4)
individuals have an inverted CD4/CD8 T cell ratio years
after SCT. This condition is “physiological” for up to ap-
proximately 12 months after SCT [1], but in these pa-
tients it has been present for a greater period of time.

Aplastic anemia may be caused by an auto-im-
mune type disease where cytotoxic T cells target spe-
cific haemopoietic precursor cells. If this is the case it is

interesting to speculate as to whether T cells also have
an effect in modulating an anti-tumor effect.

The frequency of the putative relationship between
tumor regression and an AA pathology remains unknown.
In this paper we did not include patients with either AML
or multiple myeloma who were transplanted in either CR
or with stable disease and who went onto fulfill the crite-
ria for AA. In addition, we did not include patients with
either breast cancer or lymphomas (HD or NHL) who
were cytopenic up to 6 months after SCT, subsequently
slowly recovered their blood counts and are alive in CR.

The suggested association between an AA like syn-
drome and tumor regression reported here and by others
warrants further investigation to determine if it is a true
phenomenon. This would enable the effect to be inves-
tigated further as part of a controlled clinical trial to try
and improve the outcome of patients with malignancies
that remain refractory to conventional therapies.
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