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Abstract 106 

Human herpes virus-6 (HHV-6) is the main cause of viral encephalitis in patients undergoing 107 

allogeneic hematopoietic cell transplantation (allo-HCT).  From January 2005 to December 2014, 108 

97 patients with HHV-6 encephalitis were reported in the EBMT registry. The incidence was 0.45% 109 

after the first allo-HCT and varied with the type of donor and of stem cell source: sibling donor 110 

0.06%, unrelated donor 0.68%, haploidentical donor 0.51%, cord blood 2.14%, bone marrow 111 

0.20%, peripheral blood 0.44%. HHV-6 encephalitis occurred at a median time of 31 days from 112 

allo-HCT (range 16–317 days). With a median follow-up of 5.28 years, the 5-yr OS was 24.7%. 113 

The causes of death were: disease relapse/progression 11, infection 23, non-infectious cause 33, not 114 

specified 5. Forty-four deaths (61.1%) occurred within 90 days from diagnosis of HHV-6 115 

encephalitis and in 24 HHV-6 encephalitis was considered a contributory cause. Eight-seven 116 

patients received treatment mainly with foscarnet or ganciclovir. In multivariate analysis, bone 117 

marrow/peripheral blood stem cell source and nonmyeloablative conditioning regimen were 118 

significant factors for lower survival.  119 

In conclusion, the incidence of HHV-6 encephalitis was low but associated with high mortality 120 

irrespective of antiviral treatment. This confirms the need for further research in this setting. 121 

 122 

  123 
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Introduction 124 

Human herpesvirus (HHV)-6 infection is reported in 30-70% of allogeneic hematopoietic cell 125 

transplantation (allo-HCT) recipients1–4. Although two distinct species of HHV-6 are known, HHV-126 

6A and HHV-6B, only HHV-6B infection is associated with several human organ diseases. 127 

Nevertheless, encephalitis is the only end-organ disease where the pathogenicity of HHV-6B is 128 

proven5–7. HHV-6 infection is reported as the most frequent cause of encephalitis after allogeneic 129 

HCT8,9, with an incidence ranging between 0.5% to 11.6% 4,7, and an attributable mortality of 130 

12.9% after 100 days from diagnosis6. The main risk factors for HHV-6 encephalitis are cord blood 131 

transplantation (CB), acute grade II-IV graft versus host disease (GVHD), mismatched unrelated 132 

donors (MUD), and engraftment syndrome3–5,8,10. More recently, an unexpectedly higher incidence 133 

of HHV-6 encephalitis has been reported in haploidentical allo-HCT performed with some 134 

platforms of ex-vivo T-cell depletion characterized by a graft inoculum rich in CD4+ T-cells, which 135 

are the natural reservoir of the virus 11,12. 136 

In this retrospective study, the clinical characteristics and outcome of HHV-6 encephalitis in 137 

patients receiving allo-HCT in centers belonging to the European Society for Blood and Marrow 138 

Transplantation (EBMT) were analysed.  139 

 140 

Patients and Methods 141 

The study was approved by the scientific board of the Infectious Disease Working Party (IDWP) of 142 

EBMT and included allo-HCT patients, transplanted from January 2005 to December 2014, who 143 

matched the definition of HHV-6 encephalitis (see definitions). The general demographic, clinical, 144 

and transplant data of the case patients were extracted from the EBMT registry while additional 145 

information on HHV-6 infection and disease was collected using a dedicated case report form.  146 

Informed consent was obtained from all participants of EBMT Registry. Patient data collection was 147 

performed according to the European regulation for general data protection.  148 
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Definitions 149 

For this study, HHV-6 encephalitis was defined by the presence of all the following three criteria: 150 

(1) clinical signs or symptoms of central nervous system (CNS) dysfunction consistent with 151 

encephalitis; (2) detection by PCR of HHV-6 DNA in cerebral spinal fluid (CSF); and (3) absence 152 

of other identified causes of CNS dysfunction, including other infectious agents5,6. The time of 153 

encephalitis diagnosis was defined as the date of HHV-6 DNA detection in CSF. CNS dysfunction 154 

was described as: disorientation in time and place, loss of consciousness, change of personality, 155 

behaviour changes, convulsions, memory loss, or dysesthesia not attributable to peripheral 156 

neuropathy13,14. Considering that magnetic resonance imaging (MRI) has been described as normal 157 

in up to 30% of patients13,15,16, and the lack of a common diagnostic protocol among participating 158 

centers 17, it was not a part of the inclusion criteria.  159 

The contribution of HHV-6 encephalitis in determining the cause of death was based on the clinical 160 

judgment of the local investigator. 161 

HHV-6 infection was defined as a PCR DNAemia > 1000 copies/mL on plasma or blood5. 162 

Surveillance, monitoring, or diagnostic assessment of other DNA-virus infections such as 163 

cytomegalovirus (CMV), adenovirus (ADV), and Epstein-Barr virus (EBV) by blood or plasma 164 

PCR followed the center policies, according to the type of transplant and the risk characteristics of 165 

patients. 166 

Statistical analyses 167 

Descriptive results were reported by using absolute and percentage frequencies for categorical 168 

variables, whilst median and range were used for continuous variables. The overall survival was 169 

performed by using the Kaplan-Meier methods, and compared by using the log-rank test.  The 170 

univariate and multivariate analysis was performed by using the Cox regression model. Variables 171 

with a p <0.1 in the univariate analysis entered the multivariate model. A p <0.05 was considered 172 

statistically significant. 173 
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 174 

Results 175 

During the study period, 100 patients with HHV-6 encephalitis were reported by the 41 EBMT 176 

participating centers. The number of allo-HCTs performed in the same period by the centers that 177 

reported cases of HHV-6 encephalitis was 22,492 in 20,148 patients.  178 

Three of 100 patients did not meet all the study inclusion criteria because no lumbar puncture was 179 

performed: two patients had a neurological picture consistent with encephalitis (one had altered 180 

consciousness/confusion and abnormal MRI; one had short term memory loss, altered 181 

consciousness and seizures but normal MRI) and HHV-6 DNAemia (viral load of 2.5 x 106 copy/ml 182 

in one patient, while the viral load was not reported in the second one); the third patient had a 183 

clinical picture of encephalitis (short-term memory loss, altered consciousness, seizures) with MRI 184 

imaging consistent with limbic encephalitis while the search of HHV-6 in the blood was not 185 

performed. These 3 patients were excluded from the analysis.  186 

Demographic, underlying disease, and transplant characteristics of the 97 case patients are shown in 187 

Table 1. Sixty-eight percent of patients were male, and 21% were younger than 18 years. The donor 188 

type was mainly an unrelated donor (91%), while the source of hematopoietic stem cells was bone 189 

marrow (BM) in 11%, peripheral blood (PB) in 67% and CB in 22% of all HCTs. CB was used in 190 

45% (9/20) of HCT performed in patients < 18 years while BM/PB was used in 84% (65/77) of 191 

HCT performed in patients > 18 years (table 1S). The source of stem cell was Myeloablative and 192 

nonmyeloablative conditioning regimens were used in 57% and 41% of allo-HCTs, respectively, 193 

while it was unknown in 2%. The use of myeloablative conditioning regimen was significantly 194 

associated with age: 95% (19/20) in patients < 18 years versus (vs.) 48% (36/75) in patients > 18 195 

years, p < 0.001 (table 2S).  196 

Ninety-two cases of 97 HHV-6 encephalitis occurred (97%) after the first allo-HCT. The frequency 197 

of HHV-6 encephalitis was 0.45% (92/20418) among the first allo-HCT and 0.24% (5/2074) in the 198 
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group of two or more allo-HCTs. Considering the cases of HHV-6 encephalitis after a first allo-199 

HCT, the frequency varied according to the type of donor and the stem cell source: sibling donor 200 

0.06% (4/6918), unrelated donor 0.68% (83/12191), haploidentical donor 0.51% (5/981), p <0.001, 201 

and CB 2.14% (20/936), BM 0.20% (10/5088), PB 0.44% (62/14192), p < 0.001.  202 

Characteristics of HHV-6 encephalitis 203 

All 97 patients presented neurological signs and symptoms consistent with the clinical diagnosis of 204 

encephalitis while 65 patients were also febrile and 32 patients had skin rash. HHV-6 was detected 205 

on the cerebrospinal fluid by qualitative PCR in 51 patients (53%) and by a quantitative PCR in 46 206 

patients (47%), the median viral load being 7615 copies/ml, range 215– 18000000.  207 

The search of HHV-6 DNA on blood/plasma/serum was performed in 63 of 97 patients (65%) and 208 

resulted positive in 51 patients (81%): 18 patients were tested by qualitative PCR while 33 patients 209 

were tested by a quantitative PCR, with a median number of copies/ml of 15630, range 200-210 

4458500.  211 

Radiological investigation was performed with computed tomography (CT) scan and MRI in 69 and 212 

81 patients, respectively and abnormalities were reported in 12 cases (17.4%) with CT scans and in 213 

51 cases (63%) with MRI.    214 

HHV-6 encephalitis occurred at a median time of 31 days from allo-HCT (range: 16–317 days) 215 

without significant differences according to the age group: 27 days (range: 19-225) for age < 18 216 

years, 31 days (range: 19-317) for age 19-49 years, and 33 days (range: 16-203) for age > 50 years; 217 

or according the stem cell source: 37 days (range: 19-225) for CB recipients and 30 days (range: 16-218 

317) for BM or PB recipients.  219 

Outcome 220 

The 28-day, 90-day and 1-year OS were 77% (95% C.I. 69- 86), 55% (95% C.I. 46- 66), and 41% 221 

(95% C.I. 32-52), respectively (Figure 1). With a median follow-up of 5.28 years (95% confidence 222 

interval (CI), 5.01-7.83) the 5-yr OS was 24.7% (95% C.I.,17.1-35.6) while 72 of 97 (74.2%) 223 
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patients died (table 1). Five of 25 patients alive at the follow-up were reported to have sequelae 224 

related to previous HHV-6 episodes although a detailed description of the type and the severity of 225 

sequelae was not available. According to the local investigator’s judgment, the main cause of death 226 

was: relapse or progression of the underlying disease 11 (15.3%), infection cause (any) 23 (31.9%), 227 

non-infectious cause 33 (45.8%) that was GVHD in 24 of 33 (72.7%), while it was not specified in 228 

5 (6.9%). Forty-four of 72 deaths (61.1%) occurred 90 days after diagnosis of HHV-6 encephalitis. 229 

In 24 of 44 90-day deaths (54.5%) the local investigator defined HHV-6 encephalitis as a 230 

contributory cause of death because it was clinically present at death in 2 of 5 relapsed patients, in 231 

14 of 18 patients who died from any infection cause, and in 8 of 19 patients who died from a non-232 

infectious cause.  233 

In univariate analysis, the factors associated with lower OS after HHV-6 encephalitis were the type 234 

of stem cell source and intensity of conditioning regimen: BM/PB graft 34% (95% CI, 25%-47%) vs. 235 

CB 67% (95% CI, 49%, 90%), HR 2.26 p=0.01;  and nonmyeloablative conditioning regimen 28% 236 

(95% CI, 17%-45%) vs. myeloablative conditioning regimen, 51% (95% CI, 39%-66%) HR 1.82, 237 

p=0.01 (table 2). Stem cell source and intensity of conditioning regimen were confirmed in the 238 

multivariate analysis as significant factors for overall mortality: BM/PB vs. CB HR 2.21 (95% C.I., 239 

1.12-4.35), p=0.02; nonmyeloablative conditioning vs. myeloablative conditioning HR 1.76 (95% 240 

C.I. 1.09-2.83), p= 0.02. 241 

Eighty-seven of 97 patients (89.7%) received an antiviral treatment for HHV-6 encephalitis, as 242 

follows: foscarnet monotherapy, 32 patients for a median of 19 days, range 1-111 days; ganciclovir 243 

monotherapy, 29 patients for a median of 22 days, range 7-121; ganciclovir followed by foscarnet, 244 

17 patients for a median of 29 days, range 12-75; combination of ganciclovir and foscarnet, 7 245 

patients for a median of 15 days, range 7-38; cidofovir, 2 patients for 4 weeks.  246 

Ninety-day mortality after the diagnosis of HHV-6 encephalitis was 56% (18/32) in patients treated 247 

with foscarnet, 38% (11/29) in patients treated with ganciclovir, 42% (10/24) in patients treated 248 
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with the combination of the sequence of ganciclovir plus foscarnet, (10), while the two patients 249 

treated with cidofovir were alive. In the group of 10 untreated patients, 5 deaths occurred by 90 250 

days and 3 deaths occurred thereafter.   251 

 252 

Discussion  253 

This study represents an attempt to assess the incidence and the outcome of HHV-6 encephalitis in 254 

centers belonging to the EBMT network. Overall, HHV-6 encephalitis was a rare complication with 255 

an incidence of 0.45% over a 10-year period.  256 

We recognize that this figure is lower than that reported by other authors. Considering that the 257 

reporting of infectious complications in the EBMT registry was performed voluntarily and the 258 

difficulty in defining the cause of CNS acute disease in allo-HCT patients, we can hypothesize that 259 

this incidence is underestimated. In a prospective study performed by the IDWP collecting CNS 260 

clinical events over two years (2000-2002), the infectious events were nearly half of the non-261 

infectious events, which were mainly vascular events, and among 58 infectious complications, only 262 

two were attributed to HHV-6 CNS infection 18. Nowadays, the more extended use than one decade 263 

ago earlier of PCR assays for CSF analysis and MRI imaging allows an improvement in defining 264 

the causes of CNS acute dysfunction. We excluded from our analysis three patients who did not 265 

perform the lumbar puncture to confirm the clinical suspicion of HHV-6 encephalitis although the 266 

presence of clinical signs and symptoms of encephalitis, together with HHV-6 detection in blood or 267 

radiological evidence of limbic encephalopathy, has been accepted to define HHV-6-associated 268 

encephalitis14.  269 

Recently, in a retrospective study in the adult Japanese population the incidence of HHV-6 270 

encephalitis was 3.6% and associated with the use of CB as a stem cell source, the adoption of 271 

antiviral prophylaxis different from letermovir and the occurrence of GVHD that needed treatment 272 
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with steroids19. The use of CB was associated with a higher incidence of HHV-6 encephalitis also in 273 

this study.  274 

HHV-6 encephalitis occurred early after HCT irrespective of the age of the recipient (pediatric vs. 275 

adult) and the stem cell source. This is in line with other reports where HHV-6 encephalitis was 276 

observed most commonly within 4-6 weeks after transplant 19,20. 277 

In the survival analysis, adult age, bone marrow or peripheral blood stem cell source, and non-278 

myeloablative conditioning regimen were associated with lower survival after HHV-6 encephalitis. 279 

In this study, these factors defined a high-risk patient profile for overall mortality. Our explanation 280 

of these results is that adult transplant recipients have a lower survival probability than pediatric 281 

recipients either for the more frequent presence of comorbidities, requiring a HCT with a 282 

nonmyeloablative conditioning, and for the biology of underlying malignant diseases in adults that 283 

have a higher relapse risk than the pediatric malignant diseases.  We think that the reason why CB 284 

grafts had a better survival outcome was that this procedure was adopted in more than half of cases 285 

in children and young adults affected by acute lymphoblastic leukemia who had a better transplant 286 

outcome than adults transplanted with a BM or PB stem cell source.    287 

No drug is officially approved to treat HHV-6 infection or disease. While the treatment of 288 

asymptomatic post-transplant HHV-6 DNAemia is not recommended, antiviral treatment of HHV-6 289 

encephalitis with foscarnet or ganciclovir is recommended by guidelines5,21. Foscarnet and 290 

ganciclovir are considered first-line treatments, and the choice is based on the clinician's assessment 291 

of the patient’s comorbidities, the risk for side effects, and drug-drug interactions. In this study, the 292 

type of antiviral treatment was not associated with significant differences in early mortality. 293 

Accordingly, no significant difference in efficacy has been reported between foscarnet and 294 

ganciclovir monotherapy. A better response rate and a lower sequelae rate after HHV-6 encephalitis 295 

have been reported for both antivirals when used at a full dose (foscarnet > 180 mg/kg, ganciclovir 296 

> 10 mg/kg), but these did not lead to differences in terms of 30 days and 100 days overall survival 297 
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after HHV-6 encephalitis6. Cidofovir, though effective in vitro against HHV-6, has limited data on 298 

efficacy and can be considered an option as rescue or an alternative after treatment with foscarnet or 299 

ganciclovir5,22,23. Brincidofovir, a prodrug of cidofovir, might be an option in the future but 300 

currently is not available 24.  301 

In conclusion, in this retrospective study, the incidence of HHV-6 encephalitis was low, but high 302 

mortality was confirmed irrespective of antiviral treatment.  The risk factors associated with higher 303 

mortality and lower OS were adult age, the use of BM or PB as a stem cell source, and the 304 

nonmyeloablative condition regimen. Even though this study refers to patients transplanted more 305 

than a decade ago, it describes a very large series of post-allo-HCT HHV-6-related encephalitis and 306 

confirms the role of HHV-6 in the occurrence of encephalitis complications. Future research is 307 

needed to assess is usefulness of HHV-6 DNAemia monitoring, the correlation of HHV-6 infection 308 

with the development of HHV-6-related organ diseases, and the role of pre-emptive antiviral 309 

treatment in preventing HHV-6 encephalitis.   310 

 311 

 312 
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Annex 1.  314 

List of EBMT center identification code (CIC), principal investigator, city and state, of participating 315 

centers. 316 

CIC 161, Ron Ram, Tel Aviv, Israel;  CIC 202, Jakob Passweg, Basel, Switzerland; CIC 206, Henrik Sen-317 

geloev, Copenhagen, Danmark; CIC 217, Emanuele Angelucci, Genua, Italy; CIC 225, Maija Itala-Remes, 318 

Turku, Finland; CIC 235, Tobias Gedde-Dahl, Oslo, Norway; CIC 236, Adrian Alegre Amor, Masrid, Spain; 319 

CIC 237, Mieke Roeven, Nijmengen, Netherlands; CIC 242, Arancha Bermudez Rodriguez, Santander, 320 

Spain; CIC 244, Andrew Clark, Glasgow, United Kingdom; CIC 252, Sebastian Maury Paris, France; CIC 321 

260, Rodrigo Martino Bufarull, Barcelona, Spain; CIC 274, Maura Faraci, Genua, Italy; CIC 276, Matthew 322 

Collin, Newcastle, United Kingdom; CIC 290, Mark Ringhoffer, Karlsruhe, Germany; CIC 295, Matthias 323 

Eder, Hannover, Germany; CIC 334, Tayfun Gungor, Zurich,  Switzerland; CIC 345, Tsila Zuckerman, Hai-324 

fa, Israel; CIC 385, Georg-Nikolaus Franke, Leipzig, Germany; CIC 409, Moshe Yeshurun, Petach-Tikva, 325 

Israel; CIC 524, Peter Dreger, Heidelberg, Germany; CIC 558, Mareike Verbeek, Munichm, Germany; CIC 326 

576, Maria Jes·s Pascual Cascon, Malaga, Spain; CIC 577, Teresa Zudaire, Pamplona, Spain; CIC 614, Ni-327 

colaus Kroeger, Hamburg, Germany; CIC 653, Jose Maria Fernandez Navarro, Valencia, Spain; CIC 661, 328 

Virginie Gandemer, Rennes, France; CIC 673, Carsten Bokemeyer, Hamburg, Germany; CIC 677, Grzegorz 329 

Helbig, Katowice, Poland; CIC 711, Melissa Gabriel, Sydney, Australia; CIC 712, Hermann Einsele, 330 

Wurzburg, Germany; CIC 718, Pavel Jindra, Prague, Czech Republic; CIC 725,  Alexander Kulagin, St. Pe-331 

tersburg, Russian Federation; CIC 732, Marta Gonzalez Vicent, Madrid, Spain; CIC 754, Arnon Nagler, Tel-332 

Haschomer, Israel; CIC 764, Jan Styczynski, Bydgoszcz, Poland; CIC 778, John Snowden, Sheffield, United 333 

Kingdom; CIC 810, Robert Zeiser, Freiburg, Germany; CIC 926, Anne Sirvent, Montpellier, France; CIC 334 

941, Nathalie Contentin, Rouen, France.  335 

 336 
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Figure 1.  Probability of overall survival at 28 days, 90 days and one year of the patients with 343 

HHV-6 encephalitis 344 
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28 days 90 days 1 year 

Events 22 44 57 

OS probability 77% 

(95% C.I.,  

69- 86) 

55% 

(95% C.I.,  

46-66) 

41% 

(95% C.I., 33-52) 
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Table 1. Demographic and transplant characteristics of patients with HHV-6 encephalitis 348 

Legend. 349 

HHV-6, Human Herpes Virus-6 encephalitis; M, male; F, female; Allo-HCT: allogeneic 350 

hematopoietic cell transplant; N.S.: not specified; CT, computed tomography; MRI, magnetic 351 

resonance imaging; CMV, cytomegalovirus; ADV, adenovirus; BKPyV, BK polyoma virus; HHV-352 

7, human herpes virus-7; OS, overall survival; C.I., confidence interval 353 

 354 

Table 2. Univariate analysis of risk factors for overall survival in patients with HHV-6 encephalitis 355 

Legend.  356 

M, male; F, female; Allo-HCT, allogeneic hematopoietic cell transplantation; CB, cord blood; BM, 357 

bone marrow; PB, peripheral blood; Haplo, haploidentical 358 
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Table 1. Demographic and transplant characteristics of patients with HHV-6 encephalitis  

 

Number of HHV-6 encephalitis episodes 97 

Age at allo-HCT, median (range) 48.4 (0.4-77.5) 

< 18 year 

>18 year 

20 (21%) 

77 (79%) 

M/F 66/31 

Underlying disease 

Acute leukaemia,  

Myelodysplastic/Myeloproliferative disease  

Chronic leukaemia,  

Lymphoma Hodgkin/Non-Hodgkin 

Plasma cell disorders 

Bone marrow failure 

Inherited disorders 

 

44 (45%) 

24 (25%) 

10 (10%)  

8 (8%) 

6 (6%)  

2 (2%) 

3 (3%) 

Donor type 

Sibling  

Unrelated donor  

Haploidentical donor  

 

4 (4%) 

88 (91%) 

5 (5%) 

Conditioning regimen 

Myeloablative  

Non-myeloablative  

Not specified  

 

55 (57%) 

40 (41%) 

2 (2%) 

Stem cell source  

Bone marrow  

Peripheral blood  

Cord blood  

 

11 (11%) 

65 (67%) 

21 (22%) 

1st allo-HCT/> 2nd allo-HCT 92/5  

Interval allo-HCT-HHV-6 encephalitis 

median, range  

 

31 days, 16 days – 317 days 

Neurological symptoms 

Short term memory loss 

Altered consciousness, encephalopathy, confusion,  

Seizures 

 

51/94 (54.3%) , N.S. in 3 

89/96 (92.7%), N.S. in 1  

58/95 (61.1%), N.S. in 2 

Other symptoms/signs 

fever 

rash 

 

65 (67%) 

32/92 (34%); N.S. in 5  

HHV-6 DNA on CSF by PCR 

qualitative PCR 

quantitative PCR 

    median range (copies/ml)  

 

51/97 (53%)  

46 (47%)  

7615 (215 – 18000000) 

CT scan, yes 

      abnormal findings  

69/97 (71%) 

12/69 (17.4%) 

MRI imaging, yes 

      abnormal findings 

81/97 (84%),   

51/81 (63%)  

Other viral infection (by PCR DNA-emia) 

    before HHV-6 encephalitis (N° days) 

    after HHV-6 encephalitis (N° days) 

    Co-infection  

 

1 CMV (77), 1 ADV (99) 

1 BKPyV (14), 1 ADV (26), 1 HHV-7 (26) 

1 CMV 

Median follow-up time  

(from encephalitis)  

5.28 years, (95% C.I., 5.01-7.83)  



Deaths, total number 72  

Cause of death 

relapse/progression  

infectious  

non-infectious  

missing  

 

11/72 (15%) 

23 (32%) 

33 (46%) 

5 (7%) 

5-yr OS 24.7% (95% C.I., 17.1-35.6)  

 
Legend. 

HHV-6, Human Herpes Virus-6 encephalitis; M, male; F, female; Allo-HCT: allogeneic hematopoietic cell 

transplant; N.S.: not specified; CT, computed tomography; MRI, magnetic resonance imaging; CMV, 

cytomegalovirus; ADV, adenovirus; BKPyV, BK polyoma virus; HHV-7, human herpes virus-7; OS, overall 

survival; C.I., confidence interval 

 

 

 



Table 2. Univariate analysis of risk factors for overall survival in patients with HHV-6 encephalitis  

 

Variable N 
Overall   

N = 97 

N°  

events  

28 Days  

OS (95% C.I.) 

90 Days 

OS (95% C.I.) 

365 Days 

OS (95% C.I.) 
HR 95% CI 

p-

value* 

All 97  72 77% (69%, 86%) 55% (46%, 66%) 41% (32%, 52%)    

Sex 97         

M  66 (68%) 49 77% (68%, 88%) 58% (47%, 71%) 42% (32%, 56%) 1.00   

F  31 (32%) 23 77% (64%, 94%) 48% (34%, 70%) 39% (25%, 60%) 1.05 0.64, 1.73 0.8 

Age class 97         

< 18 year  20 (21%) 11 90% (78%, 100%) 70% (53%, 93%) 55% (37%, 82%) — —  

      >18 year  77 (79%) 61 74% (65%, 84%) 51% (41%, 63%) 38% (28%, 50%) 1.88 0.99, 3.58 0.055 

Underlying 

disease 

92         

AL - B-cell 

lymphoma 

 52 (57%) 36 79% (68%, 91%) 56% (44%, 71%) 40% (29%, 56%) — —  

Other  40 (43%) 33 78% (66%, 92%) 53% (39%, 70%) 40% (27%, 58%) 1.22 0.76, 1.96 0.4 

Donor type 97         

Haplo  5 (5.2%) 4       

Identical 

sibling 

 4 (4.1%) 4   -    

Unrelated  88 (91%) 64 77% (69%, 87%) 57% (47%, 68%) 44% (35%, 56%)    



Variable N 
Overall   

N = 97 

N°  

events  

28 Days  

OS (95% C.I.) 

90 Days 

OS (95% C.I.) 

365 Days 

OS (95% C.I.) 
HR 95% CI 

p-

value* 

Stem cell 

source 

97         

CB  21 (22%) 11 86% (72%, 100%) 76% (60%, 97%) 67% (49%, 90%) 1.00   

BM/PB  76 (78%) 61 75% (66%, 85%) 49% (39%, 61%) 34% (25%, 47%) 2.26 1.18, 4.33 0.014 

Myeloablative 

conditioning 

regimen 

95         

No  40 (42%) 34 73% (60%, 88%) 43% (30%, 61%) 28% (17%, 45%) 1.82 1.12-2.94 0.014 

Yes  55 (58%) 37 80% (70%, 91%) 64% (52%, 78%) 51% (39%, 66%) 1.00   

Number of 

Allo-HCT 

97         

1  92 (95%) 68 78% (70%, 87%) 55% (46%, 67%) 42% (33%, 54%)    

2  5 (5.2%) 4 60% (29%, 100%) 40% (14%, 100%) 20% (3.5%, 100%)    

 

 

Legend.  

M, male; F, female; Allo-HCT, allogeneic hematopoietic cell transplantation; CB, cord blood; BM, bone marrow; PB, peripheral blood; Haplo, haploidentical 
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