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Abstract
Background. Stem cell transplantation is an important therapeutic approach for patients with malignant 

hemopathies, whether we refer to autologous or allogeneic stem cell transplantation. 
Aims and methods. We present the characteristics of a group of 54 patients diagnosed with malignant 

haemopathy in the Department of Hematology of the Colentina Clinical Hospital, between 2004 and 2018, and 
who have benefited from stem cell transplantation both in the country and abroad. The data analyzed were: 
diagnosis of the disease, type of response to induction therapy, type and timing of transplantation, transplant in 
first remission or relapse, if there were patients who benefited from a second transplant, post-transplant survival, 
as well as demographics.

The statistical analysis was performed using the system MedCalc Statistical Software Version 18.11.3.
Results and conclusions. Survival analysis was applied separately for autotransplant patients and those 

who benefited from allotransplant (Kaplan Meier survival analyses). Significant differences were observed due 
to transplantation type and due to relapse after transplant, in our lot of patients. Post-transplant recurrence 
was an unfavorable prognostic factor for both autologous and allogeneic transplanted patients. 

Update. A new challenge: The COVID-19 pandemic threat. The SARS-CoV-2 infection is a threat for 
immunocompromised patients. From a group of 9 patients hospitalized in 2020 for COVID-19 in the Department 
of Hematology of the Colentina Clinical Hospital, and who have benefited in the past from stem cell transplantation 
(2 patients) or organ transplant (1 patient – lung, 3 patients – liver, 3 patients – kidney) in Romania, 4 of them 
have required hospitalization in the Intensive Care Unit (ICU) (authors's observational data). 

New data are needed to elucidate the prognostic factors to establish the outcome of transplant patients such as 
for all cancer patients or immunocompromised patients in the current COVID pandemic 19 era and the impact 
on public health. 
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INTRODUCTION
The first successful hematopoietic stem-cell trans-

plantation was done by Dr. E. Donnall Thomas in late 
1950s, for which he received the Nobel Prize in Physiol-
ogy or Medicine in 1990 [1].

Depending on the type of graft, three procedures 
are described: syngeneic bone marrow transplantation – 
the donor and the recipient are identical twins; atolo-
gous bone marrow transplantation – he bone marrow 
products are collected from the patient and are rein-
fused after purification methods; allogenic transplanta-
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tion – the donor is an HLA matched family member, 
unrelated matched donor or mismatched family do-
nors (haploidentical). [2]. 

Hematopoietic stem cell transplantation (HSCT) has 
become the standard of care for many patients with 
hematologic malignancies but it is also used for pa-
tients with solid tumors and nonmalignant disease. 
multiple myeloma [3], Hodgkin and non-Hodgkin lym-
phoma [4], acute myeloid leukemia [5], acute lympho-
blastic leukemia [6], myelodysplastic syndrome, chron-
ic myeloid leukemia, chronic lymphocytic leukemia, 
myelofibrosis, essential thrombocytosis, and poly-
cythemia vera [7] and solid tumors [8] are among the 
indications of stem cell transplantation, along with 
non-malignant pathologies: aplastic anemia [9], severe 
combined immune deficiency syndrome [10], thalas-
semia [11], sickle cell anemia [12] and other nonmalig-
nant diseases [13].

Also it has known over the last two decades rapid 
growth in use and a constant evolution in its technolo-
gy which led to the beneficial expansion in applying 
HSCT to older patients and to those with comorbidities 
[14,15]. 

MATERIALS AND METHODS
Between 2004 and 2018, in the Department of He-

matology of the Colentina Clinical Hospital, 54 patients 
have benefited from stem cell transplantation both in 
the country and abroad, as it follows: 61.1% (33/54 pa-
tients) underwent autologous stem cell transplantation 
and 38.9% (21/54 patients) underwent allogeneic 
stem-cell transplantation (Fig. 1). 

FIGURE 1. Type of transplant

We present the characteristics of a group of 54 pa-
tients diagnosed with malignant haemopathy in the 
Department of Hematology of the Colentina Clinical 
Hospital, between 2004 and 2018, and who have bene-
fited from stem cell transplantation both in the country 
and abroad. The data analyzed were: diagnosis of the 
disease, type of response to induction therapy, 
pre-transplantation radiotherapy, type and timing of 
transplantation, transplant in first remission or relapse, 

if there were patients who benefited from a second 
transplant, post-transplant survival, as well as demo-
graphics.

The statistical analysis was performed using the sys-
tem MedCalc Statistical Software Version 18.11.3.

Survival analysis was applied separately for auto-
transplant patients and those who benefited from al-
lotransplant (Kaplan Meier survival analyses).

RESULTS
The 54 patients studied are between 18 and 65 

years of age (average: 41.5 years old); male / female 
ratio: 25/29. Stem cell transplantation was performed 
both in the country, at the Center of Bone Marrow 
Transplantation, Fundeni Clinical Institute, and other 
Centers from abroad. Transplantation type: autolo-
gous: 61.1% (33/54 patients) and allogeneic: 38.9% 
(21/54). 

The diagnostics were: acute myeloid leukemia: 
20.37% (11/54); acute lymphoblastic leukemia: 9.25% 
(5/54); myelodysplastic syndrome: 1.85% (1/54); multi-
ple myeloma and plasma cell leukemia: 25.9% (14/54); 
Hodgkin lymphoma: 22.2% (12/54); non-Hodgkin lym-
phoma: 14.8% (8/54); adult T-cell leukemia lymphoma: 
1.85% (1/54); myelofibrosis: 1.85% (1/54); aplastic 
anemia: 1.85% (1/54) (fig. 2).

FIGURE 2. Type of transplant by diagnosis

It should be noted that in case of a patient with 
Hodgkin lymphoma, refractory to chemotherapy plus 
radiotherapy plus autologous transplantation, with 
partial remission after Nivolumab therapy, complete 
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remission was obtained after haploidentical stem cell 
transplantation (this is the only case that required the 
second transplant).

In our study the patients are between 18 and 65 
years of age (average: 41.5 years old) with a male/fe-
male ratio: 25/29 (fig. 3). 

The median age for the autologous SCT is 45 years 
(range: 18-65) and for the allogeneic SCT is 40 years 
(range: 19-64) (fig. 4). 

We retrospectively analyzed the remission status 
before HSCT and concluded that 39 patients (72% of 
cases) were in complete remision before transplanta-
tion and in a minority of cases the remission status was 
partial. In partial remission were mostly patients with a 
diagnosis of multiple myeloma (fig. 5). 

We retrospectively analyzed the data regarding 
transplant in first remission or relapse, by diagnosis 
(fig. 6). 

We retrospectively analyzed the data regarding re-
lapse after transplant, by type of transplant (fig. 7).

FIGURE 3. Distribution by sex and age

FIGURE 4. Distribution by type of transplant and age

Survival analysis was applied separately for auto-
transplant patients and those who benefited from al-
lotransplant (Kaplan Meier survival analyses). 

The data analyzed were: survival analysis, by type of 
transplant (Fig. 8), survival analysis, by post transplant 
relapse (Fig. 9) and survival analysis, by diagnosis: no 
difference (p > 0.05) (Fig. 10).

Survival analysis reveals significant differences due 
to transplantation type and due to relapse after trans-
plant, in our lot of patients. Post-transplant recurrence 
was an unfavorable prognostic factor for both autolo-
gous and allogeneic transplanted patients. 

UPDATE: A NEW CHALLENGE: THE 
COVID-19 PANDEMIC THREAT

The SARS-COV-2 infection is a threat for immuno-
compromised patients. From a group of 9 patients hos-
pitalized in 2020 for COVID-19 in the Department of 
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FIGURE 5. Type of response to induction therapy, by diagnosis, 
before transplant

FIGURE 6. Transplant in first remission or relapse, by diagnosis

Hematology of the Colentina Clinical Hospital, and who 
have benefited in the past from stem cell transplanta-
tion (2 patients) or organ transplant (1patient - lung, 3 
patients - liver, 3 patients - kidney) in Romania, 4 of 
them have required hospitalization in the Intensive 
Care Unit (Table 1).

All 4 of them required orotracheal intubation fol-
lowed by death from complications such as bacterial 
infections, fungal infections, myocardial infarction. 
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FIGURE 7. Relapse after transplant, by type of transplant

FIGURE 8. Survival analysis, by type of transplant

FIGURE 9. Survival analysis, by post transplant relapse
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Lymphopenia, elevated neutrophil / lymphocyte ra-
tio, elevated IL-6 levels, elevated ferritin levels were 
negative prognostic factors, along with a high percent-
age of lung damage shown on CT scan.

DISCUSSION

Stem cell transplantation is an important therapeu-
tic approach for patients with malignant hemopathies, 
whether we refer to autologous or allogeneic stem cell 
transplantation. According to the guidelines, stem cell 
transplantation could be indicated in the first line of 
treatment [16]. 

In our study, 54 patients have benefited from stem 
cell transplantation both in the country and abroad, as 
it follows: 61.1% (33/54 patients) underwent autolo-
gous stem cell transplantation and 38.9% (21/54 pa-
tients) underwent allogeneic stem-cell transplantation. 
This data is similar to that from a retrospective survey 

FIGURE 10. Survival analysis, by diagnosis

TABLE 1. COVID-19 Transplant patients

Average (all 9 pts) Non ICU (5 pts) ICU (4 pts)
Ly x109/l
0.72 (250-2000) 1.25 (0.26-2x109/l) 0.33 (0.06-0.73x109/l)
Ne/Ly Ratio
29.29 9.20 (10.23-61.64) 45.30 (10.23-80.5)
Ferritin
1615 ng/ml 1183 (350-3029 ng/ml) 2190 (840-3725 nd/ml)
Il-6 
63.5 pg/ml 1.5 pg/ml 79 (142.5-42.5)pg/ml
CT scan - lung damage
40% (10-95%) 20% (10-40%) 60% (10-95%)

study of patients receiving allogeneic and autologous 
HSCTs collected in 71 participating countries of the 
Worldwide Network for Blood and Marrow Transplan-
tation from America, Southeast Asia and the Western 
Pacific Region, Europe and the Eastern Mediterranean 
and Africa; in this study allogeneic SCT was performed 
in 43% patients and autologous SCT in 57% patients 
[14].

From the 33 patients that benefited from autolo-
gous stem cell transplantation (SCT), mostly they were 
with a diagnosis of multiple myeloma (12/33 patients) 
and Hodgkin lymphoma (12/33 patients). In a majority 
of cases, from the ones with allogeneic stem-cell trans-
plantation had a diagnosis of acute myeloid leukemia 
(11/21 patients). 

In our study the patients are between 18 and 65 
years of age (average: 41.5 years old) with a male / fe-
male ratio: 25/29. The median age for the autologous 
SCT is 45 years (range: 18-65) and for the allogeneic 
SCT is 40 years (range: 19-64). Majority of autologous 
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transplants were done between the ages of 45 and 65 
years, meanwhile major indications of allogeneic SCT 
was in age group less than 40 years. This trend in trans-
plants by type and recipient age is similar to that from 
a retrospective analysis of first fifty consecutive pa-
tients who undergone transplant from a Center in 
Western India, between 2007 and 2012 [1]. 

Survival analysis was applied separately for auto-
transplant patients and those who benefited from al-
lotransplant (Kaplan Meier survival analyses). Signifi-
cant differences were observed due to transplantation 
type and due to relapse after transplant, in our lot of 
patients. Post-transplant recurrence was an unfavora-
ble prognostic factor for both autologous and alloge-
neic transplanted patients.

Molecular markers in combinations with cytogenet-
ics have improved the risk stratification and quality of 
decision-making in choosing allogeneic SCT in patients 
with AML in first complet remission (CR1). In parallel, 
constant evolution in SCT technology and several im-
portant advances in fields such as better supportive 
care, increased availability of unrelated donors, and re-
duced-intensity conditioning, have improved the safety 
as well as access of allo-HCT for a larger number of pa-
tients. It is of great importance that early donor identi-
fication search should be initiated for all AML patients 
with transplant eligibility based on risk stratification. In 
AML intensive chemotherapy used during induction 
and postremission brings cure rates understandably 
poor with this approach, and HSCT provides superior 
outcome for many patients [17]. 

In our study, all 5 patients with ALL were transplan-
tated in CR1 and 9 out of 11 patients with AML were 
transplantated in CR1. As for the cases with the diagno-
sis of non-Hodgkin B-cell lymphoma, 2 cases had autol-
ogous HSCT in CR1 and 3 patients had autologous HSCT 
in CR2. The best results of HSCT in AML, as demonstrat-
ed by Thomas and colleagues, occur in patients in first 
CR [17]. This statement is demonstrated by our study 
also, as the surviving AML patients who underwent al-
logeneic SCT represent 63% of cases. 

Autologous stem cell transplantation offers a safe 
treatment platform, but remain significant concerns 
regarding relapse [18]. Allogeneic stem cell transplan-
tation has the possibility for cure because of the poten-
tial for immunologic graft-versus-disease effect, but 
nonrelapse mortality remains a significant issue [19].

Analyzing survival by type of transplantation of-
fered to patients in our clinic, we concluded that pa-
tients with autologous HSCT can achieve longer surviv-
al than patients with allogeneic SCT highlighting the 
importance of further improvement in disease control 
and reducing procedure related mortality.

Most of hematopoietic stem cell transplantation 
cases, in our clinic, were in 2015, with a total of 11 pa-

tients, in 2017, also 11 patients and in 2016, 10 pa-
tients. It has known a crescendo pattern in availability 
and safety from 2004 till present time. 

Hematopoietic stem-cell transplantation has im-
proved survival for patients with hematologic malig-
nancies. 80% of the transplanted patients from the  
Department of Hematology of the Colentina Clinical 
Hospital are still alive today. 

The SARS-CoV-2 infection is a threat for immuno-
compromised patients, including transplant patients. 

From a group of 9 patients hospitalized in 2020 for 
COVID-19 in the Department of Hematology of the  
Colentina Clinical Hospital, and who have benefited in 
the past from stem cell transplantation (2 patients) or 
organ transplant (1 patient – lung, 3 patients – liver, 3 
patients – kidney) in Romania, 4 of them have required 
hospitalization in the Intensive Care Unit.

Lymphopenia, elevated neutrophil / lymphocyte ra-
tio, elevated IL-6 levels, elevated ferritin levels were 
negative prognostic factors, along with a high percent-
age of lung damage shown on CT scan. Our conclusions 
form preliminary date are similar to those already pub-
lished [20-23].

CONCLUSIONS
Stem cell transplantation is an important therapeu-

tic approach for patients with malignant hemopathies, 
whether we refer to autologous or allogeneic stem cell 
transplantation. Survival analysis reveals significant dif-
ferences due to transplantation type and due to re-
lapse after transplant, in our lot of patients. More cor-
relation are being analyzed. Post-transplant recurrence 
was an unfavorable prognostic factor for both autolo-
gous and allogeneic transplanted patients. 

The data presented represent a starting point for 
the establishment of a database / registry to identify 
the characteristics of patients diagnosed with malig-
nant hemopathies requiring stem cell transplantation 
and the appropriate time for inclusion in the Stem Cell 
Transplantation Program, according to the eligibility 
criteria.

Additional studies and data are needed to elucidate 
the prognostic factors to establish the outcome of 
transplant patients such as for all cancer patients or im-
munocompromised patients in the current COVID-19 
pandemic era and the impact on public health. 
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