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Purpose High-dose chemotherapy with autologous stem-cell rescue (SCR) is a key component
of high-risk neuroblastoma (HRNB) therapy. Carboplatin, etoposide, and melphalan (CEM) or
busulfan and melphalan (Bu/Mel) are the most evaluated, effective high-dose chemotherapy for
HRNB on the basis of results from major cooperative group studies. Toxicity profiles vary between
these regimens, and practice variation exists regarding the preferred high-dose therapy (HDT). We
sought to evaluate the safety of HDT and autologous SCR for HRNB in a resource-limited country
(Egypt) compared with the resource-rich United States.

Patients and Methods We performed a retrospective comparative review of single CEM-bhased HDT/
SCR outcomes through day 100 for HRNB at the Fred Hutchinson Cancer Research Center (FH) in
the United States (2005 to 2015) versus Bu/Mel-based HDT at EI-Sheikh Zayed Specialized Hos-
pital (SZ) in Egypt (2009 to 2015).

Results Forty-four patients at FH and 77 patients at SZ were reviewed. Pretransplant hepatic
comorhidities were significantly higher at SZ (29 of 77 v nine of 44; P=.05), with 19 of 77 patients
at SZ having hepatitis infection. Engraftment was delayed after SZ-Bu/Mel therapy compared with
FH-CEM therapy for neutrophils (median 12 days v 10 days, respectively; P < .001) and platelets
(median 20 days v 18 days, respectively; P < .001). Sinusoidal obstruction syndrome occurred
later, after SZ-Bu/Mel therapy (median 19 days v 7 days; P = .033), and four of eight cases were
fatal (six of eight patients had underlying hepatitis infection), whereas three of three cases after
FH-CEM therapy were moderately severe. Resource utilization associated with the number of days
with fever, antibiotic use, and the number of transfusions administered was significantly higher
after FH-CEM therapy than after SZ-Bu/Mel therapy.

Conclusion Use of autologous stem-cell transplantation is feasible in the context of a resource-
limited country.

© 2018 by American Society of Clinical Oncology Licensed under the Creative Commons Attribution 4.0 License

INTRODUCTION multimodality treatment, and gradual improve-
ments in overall survival have been achieved
through the adoption of more intensive therapy
and novel immunotherapeutic strategies.® Sev-
eral randomized clinical trials demonstrated that
high-dose chemotherapy (HDC) with stem-cell

rescue (SCR) improved event-free survival (EFS)

Neuroblastoma (NB) is the most common extra
cranial solid tumor in children younger than age
14 years, representing 7% of all childhood can-
cer diagnoses in the United States (US) between
1999 and 2013,! 7.6% of childhood cancer

diagnoses in Europe from 1998 to 2007,% and
8% of childhood cancer diagnoses in Egypt
between 2002 and 2010.2 High-risk NB (HRNB)
represents nearly half of all newly diagnosed
patients with NB.* HRNB requires intensive

© 2018 hy American Society of Clinical Oncology

of patients with HRNB relative to observation,®
low-dose chemotherapy,” or dose-intensive che-
motherapy.? There is no international consensus
on the best HDC regimen for consolidation treat-
ment of HRNB. Total-body irradiation has been
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removed from HDC-SCR on the basis of data
from the Children’s Oncology Group COG A3973
study, which demonstrated similar 5-year EFS
after HDC-SCR with carboplatin, etoposide, and
melphalan (CEM), followed by delayed primary
site—involved field radiotherapy compared with
EFS after the CCG 3891 regimen of total-body
irradiation and lower-dose CEM.® A retrospec-
tive analysis by the European Group for Blood
and Marrow Transplantation of 2,741 patients
with HRNB who received HDC-SCR in Europe
from 1984 to 2006 demonstrated that busulfan
and melphalan (Bu/Mel) therapy resulted in a
significantly improved b-year overall survival
rate of 48% in first remission compared with
other reported regimens.’® Hartman et al'! ret-
rospectively reviewed 218 patients who under-
went transplantation at Gustave Rousey Institute
from 1980 through 1996 and demonstrated
similarly that Bu/Mel was associated with better
progression-free survival than other regimens.
These data prompted a randomized controlled
trial that was conducted by the NB group of the
International Society of Pediatric Oncology (the
HRNBL1/SIOPEN trial) that demonstrated supe-
rior survival for children with responsive HRNB
who received Bu/Mel compared with CEM (3-year
EFS: 49% v33%; P < .001) and with less acute
toxicity.'? As a result, Bu/Mel is the preferred
consolidation chemotherapy regimen in Europe
and some areas in the Middle East. Although
Bu/Mel has been studied in pilot trials performed
in North America, it has not been adopted as the
standard North American consolidation regimen
as a result of the discrepancy in outcomes for
CEM noted in the HRNBL1/SIOPEN trial com-
pared with those in the COG A3973 trial® and the
results of the recently completed randomized
trial ANBLO532 that demonstrated a superior
outcome after tandem transplantation consoli-
dation compared with single transplantation.'3

The purpose of our study was to compare acute
complications, regimen-related toxicities, and
100-day survival between two regimens of HDC-
SCR for the treatment of HRNB administered in
two different centers within two countries with
different economic status and different pretrans-
plantation health problems.

PATIENTS AND METHODS

We conducted a retrospective cohort study that
compared patients with HRNB who were treated

at either Fred Hutchinson Cancer Research
Center (FH) in Seattle, WA, between 2005 and
2015 or EI-Sheikh Zayed Specialized Hospital
(SZ) in 6th of October, Egypt, between 2009
and 2015. SZ is the second largest hematopoi-
etic cell transplantation (HCT) center in Egypt
and performs the largest number of autologous
transplantations in the country, with approxi-
mately 100 patients per year, of which 30 are
pediatric patients who undergo autologous
transplantation. FH is one of the largest bone
marrow transplantation centers in the United
States, with approximately 75 pediatric patients
who undergo transplantation per year, approx-
imately 10 of whom undergo autologous trans-
plantation annually. Research was conducted
after approval was obtained from the institu-
tional review boards of both institutions. Eligible
patients had HRNB classified by using the Chil-
dren’s Oncology Group risk classification incor-
porating the international staging system,'* age,
MYCN status, ploidy, and histology at diagnosis.
Patients were included if they underwent a sin-
gle HDC-SCR with Bu/Mel at SZ or with CEM at
FH regardless of where they received induction
therapy. Data for eligible individuals were col-
lected from medical records and transplantation
databases at each institution from the time of
transplant admission until 100 days after stem-
cell infusion (D+100). The following data were
collected: demographics, disease status at the
time of transplantation, pretransplant morbidity,
HCT comorbidity index (HCT-CI),'> post-trans-
plantation acute complications according to the
Common Toxicity Criteria of Adverse Events (ver-
sion 4.03),® and D+100 mortality.

HD Chemotherapy

At SZ, all patients received myeloablative condi-
tioning with oral busulfan 5 mg/kg/d, divided into
four oral doses—or 4 mg/kg/d if younger than
age 10 years—on each of days -7, -6, -5, and
-4, and intravenous melphalan 70 mg/m?/d on
days =3 and —2. Therapeutic drug monitoring
was not available, and busulfan levels were there-
fore not obtained. Anticonvulsant prophylaxis
with phenytoin 6 mg/kg/d was administered on
days —7 through —2. At FH, all patients received
myeloablative conditioning with carboplatin
425 mg/m? per dose—14.2 mg/kg for patients
< 12 kg—on days -7, -6, -5, and -4 (dose
modified according to pretransplant glomerular
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filtration rate and the Calvert formula)®; etoposide
338 mg/m? per dose—11.3 mg/kg for patients
< 12 kg—on days -7, -6, -5, and -4; and
melphalan 70 mg/m? per dose—2.3 mg/kg for
patients < 12 kg—on days —7, -6, and —b.

Supportive Care

Eligible patients at both institutions received
granulocyte colony-stimulating factor (G-CSF)—
mobilized peripheral blood stem cells with an
infused cell dose of = 2 x 10° CD34-positive
cells per kilogram. At SZ, G-CSF 5 pg/kg/d was
administered from day +6 post-transplantation
until neutrophils > 1,000/mm?3 for 3 consecutive
days. At FH, G-CSF 5 pg/kg/d was administered
starting 24 hours after transplantation until neu-
trophils > 2,000/mm? for 3 consecutive days. At
both centers, patients received transfusions with
packed RBCs for hematocrit < 20% and platelet
transfusion for a platelet count < 10,000/pL or in
the presence of bleeding. Prophylactic ursode-
oxycholic acid was used in both cohorts. Policies
for the use of prophylactic antibiotics, antivirals,
and antifungal were the same.

Evaluation of Acute Toxicities

Toxicities were graded according to the Common
Toxicity Criteria of Adverse Events (version
4.03).' Sinusoidal obstruction syndrome (SOS)
was defined according to modified Seattle'” or Bal-
timore criteria.'® Time to engraftment was defined
as the first of 3 consecutive days of absolute neu-
trophil count > 500/uL and the first of 3 con-
secutive days of platelets = 20,000/uL, at least
7 days from the last platelet transfusion. Trans-
fusion support was quantified as the number of
packed RBC and platelet transfusions received.
Blood stream infection was defined as the isolation
of bacteria not normally known to colonize the
skin from at least one blood culture. Blood stream
infections for bacteria that typically colonize
the skin—coagulase-negative Staphylococcus,
Propionibacterium, and Streptococcus viridians
group—were defined as two consecutive posi-
tive blood cultures within 72 h, or one positive
peripheral blood culture and one positive culture
from an indwelling catheter within 72 h. All blood
cultures were obtained in response to an infec-
tious indication, usually fever.

Statistical Analysis

Quantitative data were expressed as medians,
means, minimum, and maximum, and were
compared by using Mann-Whitney U test. Quali-
tative data were expressed as numbers and per-
centages, and were compared by using x test or
Fischer’s exact test when appropriate. A signifi-
cance level of .05 was used in all statistical tests.

RESULTS

Patient Characteristics

Among the 50 and 95 patients at FH and SZ,
respectively, who were identified as having
received HDC-SCR for upfront HRNB therapy
during the study period, 44 individuals at FH
received CEM and 77 patients at SZ received
Bu/Mel and were eligible for review. Patients
were excluded if they were conditioned with reg-
imens other than CEM (n = 5), Bu/Mel (n = 0),
and tandem transplantation (n = 1), or if records
were unavailable (n = 12). Age at transplantation
was significantly higher in the SZ-Bu/Mel group
compared with the FH-CEM group (P = .002).
Characteristics of patients at each center are
listed in Table 1.

Pretransplant Comorhidity

HCT-CI scores were obtained for all patients and
categorized into three groups: the first group with
an HCT-CI score of 0, the second group with an
HCT-CI score of 1 to 2, and the third group with
and HCT-Cl score of = 3 (Table 1). There was no
statistically significant difference in the distribu-
tion of HCT-CI scores between centers. We addi-
tionally categorized patients into HCT-CI scores
0 and = 1 and observed no statistically signif-
icant difference in the proportion of patients
with score = 1 between the FH-CEM cohort
(31.8%) and the SZ-Bu/Mel cohort (37.7%).
Pretransplant hepatic comorbidity was signifi-
cantly higher in the SZ-Bu/Mel cohort than in
the FH-CEM cohort (88% v 47.4%, respectively;
P=.05). In addition, pretransplant hepatitis was
present only in the SZ-Bu/Mel cohort.

Acute Complications of HDC-SCR

Median length for hospital stay in the FH-CEM
cohort was 32 days, which was not significantly
different compared with 36 days in the SZ-Bu/Mel
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Table 1. Patient Characteristics

Characteristic FH-CEM SZ-Bu/Mel P
Frequency, No. 44 77
Sex .89
Male 24 (54.5) 43 (55.8)
Female 20 (45.5) 34 (44.2)
Median age (range), years 3 (6 months to 27 years) 4.5 (1 year to 12 years) .002
Median No. of CD34 cells\kg (range) 10.3 (2.5-57.4) 3.9 (2-34) <.001
Pretransplant morbidity
Types of pretransplant morbidity
Hepatic 9 (20.5) 29 (37.7) .05
Mild 8 24 12
Moderate/Severe 1 5 42
Pretransplant infection 1(2.3) 2 (2.6) 912
Hepatitis B virus 0 7(9) .047
Hepatitis C virus 0 12 (15.6) .004
Coinfection (Hepatitis B+C) 0 4 (5.2) .295
HCT-Cl score .638
1st group (HCT-CI score = 0) 30 (68.2) 48 (62.3)
2nd group (HCT-Cl score = 1-2) 10 (22.7) 22 (28.6)
3rd group (HCT-Cl score = 3) 4(9.1) 79.1)
100-day transplant-related mortality 0 4 (5.2) .295
Median length of hospital stay (range), days 32 (22-60) 36 (24-70) .07

NOTE. Data are presented as No. (%) unless otherwise noted.

Abbreviations: Bu/Mel, busulfan and melphalan; CEM, carboplatin, etoposide, and melphalan; FH, Fred Hutchinson Cancer Research Center; HCT-Cl, hematopoietic

cell transplantation comorbidity index; SZ, EI-Sheikh Zayed Specialized Hospital

cohort (P = .07). Details of acute complications
are listed in Table 2.

Hematologic Toxicities

Median number of infused CD34-positive stem
cells was significantly higher in the FH-CEM
cohort compared with the SZ-Bu/Mel cohort
(P<.001). Median time for neutrophil engraftment
was 12 days (range, nine to 48 days) for the
SZ-Bu/Mel cohort and longer than the 10 days
(range, eightto 39 days) observed for the FH-CEM
cohort (P < .001; Fig 1). Median time to platelet
engraftment was 20 days (range, 12 to 78 days)
in the SZ-Bu/Mel cohort compared with 18 days
(range, 10 to 50 days) in the FH-CEM cohort
(P<.001). We used 3.9 CD34/kg as a cutoff value
to compare the median time to neutrophil and
platelet engraftments in both cohorts. We found
that median times for neutrophil and platelet
engraftments were significantly lower in patients
who received an infused stem-cell dose of
> 3.9 x 10%kg compared with those who received
a stem-cell dose of < 3.9 x 10%kg in FH-CEM

and SZ-Bu/Mel cohorts, respectively (FH-CEM:
P = .05 and .033, respectively; SZ-Bu/Mel:
P = .03 and .045, respectively). Median number
of RBC transfusions in the FH-CEM cohort was
three (range, zero to 10 transfusions) compared
with two (range, zero to 16 transfusions) in the
SZ-Bu/Mel cohort (P=.033). Median number of
platelet transfusions was also significantly higher
in the FH-CEM cohort compared with the SZ-Bu/
Mel cohort at six transfusions (range, one to
22 transfusions) versus one transfusion (range,
zero to 17 transfusions), respectively (P < .001).

Hepatic Toxicity

There were no statistically significant differ-
ences in hepatic dysfunction—elevated liver
enzymes—and hyperbilirubinemia between
both cohorts (Table 2). Three patients (6.8%)
were diagnosed with SOS in the FH-CEM cohort,
whereas eight patients (10.4%) were diagnosed
with SOS in the SZ-Bu/Mel cohort. Median time
to the onset to SOS was 19 days after SZ-Bu/
Mel conditioning compared with 7 days after
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Table 2. Acute Complications of High-Dose Chemotherapy With Stem-Cell Rescue

Acute Complication FH-CEM SZ-Bu/Mel P
Hepatic toxicity
ALT abnormalities 37 (84.1%) 69 (89.6%) .375
CTCAE grading
Grade 1 (> ULN to 3.0 x ULN) 21 (56.8%) 30 (43.5%)
Grade 2 (> 3.0-5.0 x ULN) 7 (18.9%) 14 (20.3%) 401
Grade 3 (> 5.0-20.0 x ULN) 9 (24.3%) 23 (33.3%)
Grade 4 (> 20.0 x ULN) 0 2 (2.9%)
AST abnormalities 41 (93.2%) 73 (94.8%) 48

CTCAE grading

Grade 1 (> ULN to 3.0 x ULN)

21 (51.2%)

30 (41.1%)

Grade 2 (> 3.0-5.0 x ULN) 11 (26.8%) 15 (20.5%) .264
Grade 3 (> 5.0-20.0 x ULN) 9 (22%) 25 (34.2%)
Grade 4 (> 20.0 x ULN) 0 3(4.1%)
Bilirubin total abnormalities 7 (15.9%) 16 (20.8%) 731
CTCAE grading
Grade 1 (> ULN to 1.5 x ULN) 2 (28.6%) 6 (37.5%) .681
Grade 2 (> 1.5-3.0 x ULN) 4 (57.1%) 3(18.8%)
Grade 3 (> 3.0-10.0 x ULN) 1(14.3%) 3 (18.8%)
Grade 4 (> 10.0 x ULN) 0 4 (25%)
Nephrotoxicity (> 2x baseline creatinine or requiring dialysis) 8(18.2%) 5(6.5%) .047
Febrile neutropenia 39 (88.6%) 71 (92.2%) .8
CTCAE grading
Grade3” 35 (89.7%) 65 (91.5%) 771
Grade4' 4 (10.3%) 6 (8.5%)
Blood stream infection 10 (22.7%) 16 (20.8%) .802
Single episode 9 (90%) 14 (87.5%) .76
Multiple episodes 1 (10%) 2(12.5%) 91
Single-agent bacteremia 5 (50%) 13 (81.3%) .596
Multiple-agent bacteremia 5 (50%) 3(18.7%) .138
Causative organism
Gram-positive organisms 11 (68.8%) 11 (55%) 142
Gram-negative organisms 5(31.2%) 9 (45%) 957
Type of organism
Coagulase-negative staphylococci 7 (43.7%) 6 (30%) 223
Staphylococcus aureus 0 3 (15%) .553
Enterobacteriaceae 5(31.2%) 7 (35%) .756
Enterococcus faecalis 3(18.8%) 2 (10%) .352
Leuconostoc species 1(6.3%) 0 .364
Pseudomonas 0 2 (10%) .6b3
Fungaemia 2 (4.5%) 0 .13
No. of days with fever 7 (0-21) 5(0-22) .041
No. of days with antibiotics 14 (0-29) 11 (0-40) .004

Abbreviations: Bu/Mel, busulfan and melphalan; CEM, carboplatin, etoposide, and melphalan; CTCAE, Common Toxicity Criteria of Adverse Events; FH; Fred Hutchinson

Cancer Research Center; SZ, EI-Sheikh Zayed Specialized Hospital; ULN, upper limit of normal

*Grade 3 febrile neutropenia: absolute neutrophil count < 1,000/mm? with a single temperature of > 38.3°C (101°F) or a sustained temperature of = 38°C (100.4°F)

for more than 1 hour.
fGrade 4 febrile neutropenia: life-threatening consequences—urgent intervention indicated.
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Fig 1. Time to FH-CEM conditioning (P = .033; Fig 2). Details

neutrophil and platelet
engraftment. FH-CEM,
carboplatin, etoposide,
and melphalan at Fred
Hutchinson Cancer
Research Center;
SZ-Bu/Mel, busulfan and
melphalan at EI-Sheikh
Zayed Specialized
Hospital.

of the diagnostic criteria for SOS, underlying hep-
atitis infection, complications, and outcome are
listed in Table 3. Using ¥ test, hepatitis infection
was significantly related to the development of
SOS (P < .001). All SOS cases from the FH-CEM
cohort were of moderate severity, whereas in the
SZ-Bu/Mel cohort, four cases (50%) were severe
and four cases (50%) were moderately severe.
Underlying liver infection was present in all four
of the severe cases and in one-half of the cases
of moderate severity in the SZ-Bu/Mel cohort

Nephrotoxicity

There were more patients with nephrotoxicity
in the FH-CEM cohort than in the SZ-Bu/MEL
cohort (P = .047), although two patients in the
SZ-Bu/Mel group required dialysis as a result
of hepatorenal syndrome as a complication of
severe SOS.

Infectious Complications

Febrile neutropenia occurred commonly and
was observed in 39 patients (88.6%) from the
FH-CEM cohort and in 71 patients (92.2%) from
the SZ-Bu/Mel cohort. The number of days with
fever and days receiving antibiotics were signifi-
cantly higher for the FH-CEM cohort compared
with the SZ-Bu/Mel cohort (Table 2).

100-Day Transplant-Related mortality

Four patients who underwent transplantation
after SZ-Bu/Mel died before day 100 (Fig 3).

All had severe SOS, developed respiratory fail-
ure, and required mechanical ventilation. Two
patients developed hepatorenal syndrome and
required dialysis. There was no transplantation-
related mortality in the FH-CEM cohort.

DISCUSSION

HDC-SCR plays a major role in the treatment
strategy for HRNB, although there currently is
no consensus about what comprises the best
conditioning regimen. We explored the acute
complications, regimen-related toxicities, and
100-day survival in two cohorts of patients with
HRNB who were conditioned with either CEM
or Bu/Mel. One cohort received HDC-SCR at
a bone marrow transplantation (BMT) center
located in Egypt, a developing lower middle-
income country where the BMT program started
in 1989, whereas the other cohort received
HDC-SCR in the United States, a high-income
country where the BMT program started in the
early 1950s, with significantly larger numbers of
transplantations having been performed.?° Egyp-
tian patients with HRNB have been receiving
the same Bu/Mel conditioning regimen used in
Europe. Meanwhile, patients with HRNB in the
United States, for the most part, have received
CEM.

The prevailing public health problems in Egypt
and the United States are different. Hepatitis is a
major public health problem in Egypt, with inter-
mediate endemicity for hepatitis B (2% to 5%
hepatitis B surface antigen prevalence) and high
endemicity for hepatitis C (17.5%).22% In this
analysis, there were no significant differences in
HCT-CI scores between FH-CEM and SZ-Bu/Mel
cohorts; however, pretransplant hepatic comor-
bidities were significantly higher in the SZ-Bu/
Mel cohort compared with the FH-CEM cohort.
Of importance, there was a high incidence of
hepatitis B and C infections in the SZ-Bu/Mel
cohort—5.2% of patients were coinfected with
both hepatitis B and C virus.

SOS developed in fewer patients in the FH-CEM
cohort than in the SZ-Bu/Mel cohort. Ladenstein
et al'? reported similar findings in the HRNBL1/
SIOPEN trial. As Bu depletes intracellular glu-
tathione and alters melphalan metabolism,
glutathione-depleted cells are predisposed to
the hepatotoxic metabolites of high-dose Mel?42
SOS developed earlier in the FH-CEM cohort
compared with the SZ-Bu/Mel. Different studies
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that compared Bu/Mel and CEM reported similar
results.’2262¢ Although the frequency of SOS was
higher in other studies by Proust-Houdemont
et al*® and the HRNBL1/SIOPEN trial*? compared
with SZ-Bu/Mel, severe SOS developed more
frequently in the SZ-Bu/Mel group. The higher
frequency of infectious hepatitis in the SZ-Bu/
Mel group might be a contributing factor in the
development of severe SOS. Several studies
have demonstrated that pretransplant hepatitis
infection increased the severity of SOS in recip-
ients of stem-cell transplantation.?®3? Potential
differences in the method of Bu administration
between different centers might also be relevant
to the frequency of occurrence of severe SOS.
In the SZ-Bu/Mel cohort, oral Bu was used with-
out therapeutic drug monitoring, whereas oral
Bu with therapeutic drug monitoring was used
until 2006 in Proust-Houdemont et al and until
2007 in the HRNBL1/SIOPEN trial, when intra-
venous Bu was used. Oral bioavailability of Bu
is unpredictable, with marked interpatient vari-
ability in the plasma concentration, especially in
children.?® Veal et al** compared the pharmaco-
kinetics of oral and intravenous Bu in patients
with HRNB who were treated in the HRNBL1/
SIOPEN trial. They reported that oral Bu was sig-
nificantly related to the development of grade 3
and 4 hepatic toxicity and SOS. This is likely a
result of the effect of the first-pass metabolism

that leads to higher Bu concentrations in liver-
enhancing hepatic toxicity.

The practice and supportive care of HDC-SCR
differ between Egypt and the United States,
which may be responsible, in part, for the dif-
ference in the pattern of acute toxicity of HDC-
SCR between the two centers. The earlier use of
G-CSF in the FH-CEM cohort—starting 24 hours
after infusion compared with 6 days after stem-
cell infusion in the SZ-Bu/Mel cohort—might
explain, in part, the longer median time for neu-
trophil engraftment in SZ-Bu/Mel patients com-
pared with FH-CEM patients. Longer median
time can also be explained by differences in the
infused cell dose. Median infused cell dose in
the FH-CEM cohort was significantly higher than
that in the SZ-Bu/Mel cohort (P < .001). We
found that the median times for neutrophil and
platelet engraftments were significantly lower in
patients who received an infused stem-cell dose
of = 3.9 x 108 cells/kg compared with those who
received a stem-cell dose of < 3.9 x 10° cells/kg
in FH-CEM and SZ-Bu/Mel cohorts. This finding
was similar to that reported by Morgenstern et al.®
Desai et al*® compared the time to neutrophil and
platelet engraftment between Bu/Mel and CEM
for the treatment of patients with HRNB who
received the same dose of infused CD34-positive
cells per kilogram and found no significant dif-
ference in the time to neutrophil and platelet
engraftments between both cohorts.

Nephrotoxicity was significantly more frequent
after conditioning with FH-CEM compared with
SZ-Bu/Mel. Several studies have reported similar
results.'??° This is likely correlated with the use
of high-dose carboplatin. Carboplatin is a plat-
inum derivative that is less toxic than cisplatin
but still associated with a decrease in the glo-
merular filtration rate and hypomagnesaemia.**
There were two patients after SZ-Bu/Mel con-
ditioning who required renal dialysis as a result
of hepato-renal syndrome secondary to severe
SOS.

Despite the differences in economic status
between Egypt and the United States, we found
no significant difference in the frequency of blood
stream infections between the two cohorts. This
may suggest that the overall quality of support-
ive care provided to these vulnerable, high-risk
patients in a lower middle-income country was
equivalent to that in a high-income country.

jgo.org JGO — Journal of Global Oncology


http://www.jgo.org

‘leydsoH pazijeroads pakez UMIaus-|3 ‘7S ‘iun a4ed aaisusiul ouleipad ‘ND|d ‘UOIB[IIUSA [BDIUBYIBW ‘A 18)US) Y2Ieasay Jeour) UOSUIYDINH Pai ‘H4 ‘Uonengeod JejndseAul PRjeuUILIdS

-sIp ‘0|@ ‘ueeydjew pue ‘apisodois ‘ueidogled ‘N30 ‘sndia O siizeday ‘O fuejeydjew pue ueynsng ‘[BIN/Ng {e103 uignaiig ‘1-119 ‘Sniia O pue g siieday ‘Q/g ‘snuia g siiieday ‘g ‘edn|ie) |euas 81nNde ‘4yy :SUOIBIASIGQY

ON ON ON ON |eWION SOA S 0€€/96¢ S3)I0Se B)esapoj 9T+ 8
g ON ON ON |EWION SOA 1% 0G2/261 sayose PN 6+ L
S9]I0se alelapowl
ON ON 21a ON |EWION SOA S 0£2/00€ ‘MOJ} JO [eSIonaY P+ 9
S9]I0se alelapoul
o/d ON 21 SOA [EWLION SOA € 00z/S2e ‘MOJ} JO [SIoNaY 6T+ S
0IQ ‘sedoJjoul pue AN
9 SOA uo ewspas Aleuow|ng SOA |ewoN SOA / 001'1/01L |ewioN Gg+ %
sadoJioul
o/ SOA pue AN UO 44V S9A |eWION SOA 81 LV72/6GY Sa)lose asua] 8c+ €
AN uo
ewaps Aeuow|nd
o) SOA ‘sisAlelp uo 44y SOA (dulleseq xy) € SOA €e [V9'8/6L1'G [BUWLION 6T+ 4
AN uo
eweps Aeuow|nd
o) SOA ‘sisAlelp uo 44y SOA (suljeseq x9) G SOA 02 062'1/056 S3)I0Se BRIl oc+ I
[BN/NG-ZS
ON ON ewspa Aleuow|ng SOA [BLUION S9A 'Z T1¥/6G1 [eLWION T1+ e
SOJI0SE |)eJopow
ON ON ON ON (uleseq xg) 1 ON [eULION 212/9€T ‘MOl} JO [SIoADY [+ 4
ON ON ON ON |BWION SOA 4 10e/L¥C [EULION G+ T
IN3O-H4
sijeday Ayijepop uoeafjdwo) naid aujuneas) Aje3awojeday 1-1g 1Sv/1v Aydei3ouosesyn (1p/Bw £q "ON
wnwixep wnwixep 11q) swip

SWOJPUAS UO0IIONIISAQ [BPIOSNUIS UHAA SIUSIIRd JO SOIISIaloeIRY) "¢ a]qe]

jgo.org JGO — Journal of Global Oncology


http://www.jgo.org

1.0 1
0.8
=
=
S 06
=)
w
=
[}
S 0.4
0.2
w= FH-CEM
= SZ-Bu/Mel
T T T T T
0 20.00 40.00 60.00 80.00 100.00
Time Post-Transplantation (days)
No. at risk:
FH-CEM 44 44 44 44 44
SZ-Bu/Mel 77 73 73 73 73

Fig 3. Kaplan-Meier
curve of overall survival at
100 days between
carboplatin, etoposide,
and melphalan at Fred
Hutchinson Cancer
Research Center
(FH-CEM) and busulfan
and melphalan at
El-Sheikh Zayed
Specialized Hospital
(SZ-Bu/Mel).

There was a trend toward a higher, but insig-
nificant, percentage of Gram-negative organ-
isms in the SZ-Bu/Mel cohort compared with
the FH-CEM cohort. This is in agreement with
other reports that have noted the re-emergence
of infections with Gram-negative organisms in

Egypt.?’
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