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The outcome of relapsed/refractory
hodgkin’s lymphoma patients

post autologous bone marrow
transplantation in a Baghdad Medical
City Complex Center
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Fawaz Salim Yousif?, Zena Albakri?

Abstract:

BACKGROUND: Early autologous hemopoietic stem cell transplant is the best option for treatment
of relapsed or refractory Hodgkin lymphoma (HL), which is the standard of care at the time being.
The aim of this study was to evaluate the outcome of patients with relapsed/refractory (R/R) HL who
received autologous hemopoietic stem cell transplant.

METHODS: This is a cohort study with data obtained from the patient’s sheets and then with follow-up
from January/2014 to May/2017. Analysis involved 48 patients with R/R HL. Those patients received
high-dose chemotherapy followed by autologous hemopoietic stem cell transplantation (ASCT).
Disease status before ASCT, chemo-mobilization protocols, and stem cell collection and ASCT
procedure were recorded. The posttransplantation complications and 30-day mortality were also
recorded. Re-evaluation of disease status was done at day 100 post transplantation and the patients
were followed up for any evidence of relapse or progression till the end of the study. Comparison
of various predictors affecting overall survival (OS) and progression-free survival (PFS) was also
performed.

RESULTS: The 3-year PFS and OS for the patients with R/R Hodgkin disease who received
ASCT were 80% and 70.2%, respectively, with various predictors affecting them. Patients with
disease status before ASCT as partial remission and resistant have shorter mean OS and PFS that
are not statistically significant (P = 0.325 for OS and 0.45 for PFS). Patients with the number of
pretransplant treatment regimens more than 2 have a statistically significant shorter mean PFS and
statistically nonsignificant OS (P = 0.4 for OS and 0.06 for PFS). The first 30-day posttransplantation
mortality (procedure-related death) was 6.3% due to sepsis.

CONCLUSION: The mean PFS was inversely affected by the number of treatment lines received
prior to ASCT.
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Introduction

odgkin lymphoma (HL) is a clonal
lymphoid disorder of mononuclear
Hodgkin cells and multinucleated Reed-
Sternberg cells, which are considered to be
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derived from germinal center B cells.l'! In
2013, it was estimated that there would be
9290 new cases of HL in the United States
and that 1180 people would die with this
diagnosis.”” The most common HL symptom
is painless lymphadenopathy. Patients may
have systemic or “B” symptoms consisting
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of unexplained fevers, night sweats, or weight loss.
Pruritus may be seen and precede the diagnosis of HL
for months. Approximately 70% of patients with nodular
lymphocyte predominant-Hodgkin’s lymphoma are
males in the age range of 30-50 years. Patients often
have localized disease and may have an indolent
disease course. The most common subtype of classical
HL is nodular sclerosis, which is more likely to be
present in patients with limited-stage disease.l
More than 50% of HL patients, including those with
advanced disease, can be cured with a wide variety
of chemotherapy regimens; this accomplishment is
one of the greatest achievements of modern medicine.
There has been a dramatic decline in HL mortality and
the 5-year survival rate is now approximately 85.1°
The poor results of conventional-dose salvage therapy
for relapsed and refractory HL have led to the use
of high-dose therapy followed by autologous bone
marrow transplantation (BMT) and peripheral blood
hematopoietic cell transplantation for these patients. This
approach is based on the steep dose-response curves
exhibited by several drugs, and also radiation therapy,
and the fact that dose-limiting toxicities are often related
to myelosuppression.l! A number of factors have been
identified that are associated with adverse outcomes
for patients who undergo AHSCT for HL. Several
prognostic models have been developed that use these
factors to predict outcomes following transplantation.
The Vancouver group examined patients undergoing
AHSCT for HL in the first relapse.”? The most important
risk factors associated with adverse outcome following
AHSCT for HL are bulky or “nonminimal” disease at
transplant, extensive therapy before transplant, poor
performance status, short initial remission, extranodal
disease at relapse or at transplant, systemic symptoms
at relapse, and chemotherapy resistance.®®’! The aim
of the study was to evaluate the outcome for patients
with HL who received autologous hemopoietic stem
cell transplant in the BMT center in Baghdad medical
city complex.

Methods

This is a cohort study with data obtained from
the patient’s sheets and then with follow-up from
January /2014 to May/2017. In a single institution (BMT
center in Baghdad Medical City complex), patients were
followed up until November 2017.

Disease status before AHSCT: The imaging studies
that were used to assess the disease status before
transplantation were chest X-ray, ultrasound,
computerized tomography (CT) with intravenous
contrast, and positron-emission tomography-CT when
available. The patient’s status before transplantation was
categorized into:'” complete remission (CR), uncertain
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CR, partial remission, and primary resistance. Pre
transplantation, the chemomobilization was achieved
by four types of protocols according to the previous
lines that they were received and as the following:
Gemcitabine, Dexamethasone, and Cisplatin (GDP):
23 patients, (Ifosfamide, gemcitabine, and vinorelbine
)JIGEV: 6 patients, Dexamethasone, High-dose Ara-C
cytarabine, Platinol (DHAP): 2 patients, ifosfamide,
carboplatin, and etoposide: 14 patients, and granulocyte
colony-stimulating factor: 3 patients). Peripheral blood
CD,, cells were assessed by using a stem cell enumeration
kit and via fluorescence-activated cell sorting flow
cytometry (BD canto II). For autologous BMT, we used
two types of conditioning chemotherapy protocols
according to the availability of the drugs in our center.
BEAM consisted of BCNU (carmustine): 300 mg/m?2
(total dose) intravenous (IV) on day 6 before transplant,
etoposide: 800 g/m?2 (total dose) IV divided over 4 days
from day 5 to 2 before tansplantation, Ara-C (cytarabine):
1600 mg/m2 (total dose) L.V twice daily from 5 to 2 before
tansplantation, and melphalan: 140 g/m2 (total dose) IV
on day 1 before transplatation."! LEAM is consisted of
CCNU (Iomustine): 200 mg/m?2 (total dose) intravenous
(IV) on day 6 before transplant, etoposide: 800 g/m?2
(total dose) IV divided over 4 days from day 5 to 2 before
tansplantation, Ara-C (cytarabine): 1600 mg/m2 (total
dose) LV twice daily from 5 to 2 before tansplantation,
and melphalan: 140 g/m?2 (total dose) IV on day 1 before
transplatation then to be followed by periphral blood
stem infusion on day zero (day of transplantation) on
both protocols."! Posttransplantation complications and
30-day posttransplantation mortality were recorded.
Re-evaluation of disease status was done at day 100
by clinical examination, chest X-ray, ultrasound, and
CT with intravenous contrast. In addition to above
measures, the patients are kept on regular follow up
for any evidence of relapse or progression until the end
of the study.

Statistical analysis

Anderson-Darling test was used to assess continuous
variables if these variables follow normal distribution,
so mean and standard deviation used to present data,
but if not, the normal distribution uses median and
interquartile range (25%—75% percentile range) to present
data. Hazard ratio was calculated using Cox proportional
hazard regression analysis to find the time-dependent
association of the model and then calculate the 95%
confidence interval, a value less than 1.0 indicates
decreased risk and more than 1.0 indicates increased risk
(if both were statistically significant). Overall survival
(OS) was measured from date of transplant to death from
any cause. Progression-free survival (PFS) measured
from date of transplant to death any cause or relapse.
SPSS 20.0 Armonk, NY: IBM Corp., Minitab 17.1.0 by
Pennsylvania State University USA, MedCalc 14.8.1 by,

Iragi Journal of Hematology - Volume 10, Issue 1, January-June 2021



[Downloaded free from http://www.ijhonline.org on Thursday, March 3, 2022, IP: 109.224.55.22]

Abdhlkadhum, et al.: The outcome of relapsed hodgkin lymphoma with autologous bone marrow transplantation

Ostend, Belgium, and GraphPad Prism 7.0 software San
Diego, California USA were used for statistical analysis,
P value considered significant if <0.05.

Results

A total of 48 patients were included in this study, the
median age was 24.4 + 8.5 years ranging from 7 to
42 years, 29 patients were male and 19 patients were
female (male to female ratio was 1.53:1), and 6.3% of
patients died, with mean time 12 + 6.2 days. The number

Table 1: Patients’ characteristics before autologous
hemopoietic stem cell transplantation (n=48)

Variables Value, n (%)
Age (years), median+SD (range) 24.4+8.5 (7-42)

<20 14 (29.2)
20-29 22 (45.8)
>30 12 (25.0)

Gender (male:female ratio) 1.5:1
Male 29 (60.4)
Female 19 (39.6)

Number of treatment regimens
2 regimen 21 (43.8)
>2 regimen 23 (47.9)
Unrecorded 4 (8.3)

Status before autologous SCT
UCR+CR 18 (37.5)
PR+primary resistance 30 (62.5)
Death 3(6.3)

Time to death (days), mean+SD (range) 12+6.2 (7-19)

Neutropenia fever 47 (97.9)

SD=Standard deviation, UCR=Uncertain complete remission, CR=Complete
remission, PR=Partial remission, SCT=Stem cell transplantation

Table 2: Parameters of conditioning protocols in
patients underwent ASCT
Variables

Duration between mobilization and
transplantation (days)

Value, n (%)

Mean+SD 71.2+49.6

Median (IQR) 54 (42-87.8)

Range 19-299
ABMT conditioning protocol

LEAM 36 (75)

BEAM 12 (25)
Day of engraftment, mean+SD 10.92+1.20
Laboratory assessment of engraftment

WBC, median (IQR) 1.2 (0.9-1.65)

ANC, median (IQR)
Platelet, median (IQR)
Hemoglobin, median (IQR)
Blood transfusion 22 (45.8)
Platelet transfusion 44 (91.7)

IQR=Interquartile range, SD=Standard deviation, WBC=White blood

cell, ANC=Absolute neutrophils count, ABMT=Allogeneic bone marrow
transplantation, LEAM=Lomustine, etoposide, Ara-C cytarabine, melphalan,
BEAM=Bis-chlorethylnitrosourea(BCNU), etoposide, Ara-C cytarabine,
melphalan

0.7 (0.53-0.98)
21 (15.3-30.8)
8.85 (8.0-9.28)
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of treatment regimens and the initial status are illustrated
in Table 1. The overall survival for pateint post ASCT
was 80% as shown in Figure 1 while the progression free
survival was around 70% as in Figure 2. The details of
conditioning protocols done for patient who underwent
ASCT are shown in Table 2.

In addition to that Table 3 demonstrate the some
predictor factors in ASCT in which no significant
association was observed between the 3-year OS and
predictors in the study Figure 2.

Discussion

HL patients achieve a high rate of remission status
reaching about 80%;!"*'* however, in those who relapse
after first-line treatment or have primary resistance
to the first-line treatment, the outcome if treated
with chemotherapy alone is poor with remission rate
10%-35%.1">171 The standard of care at the time being is
high-dose chemotherapy (HDCT) with autologous stem
cell transplant (ASCT); still, only half of these patients
will achieve sustainable cure.' In the current study,
a total of 48 patients with R/R HL were studied (four
patients had primary resistance), the median age was
24.4 + 8.5 years (ranging from 7 to 42 years) with a
male-to-female ratio was 1.53:1. In Longley and Johnson’s
study which involved 44 patients with resistant/recurrent
HL, the median age was 31 years (1361 years) with a
male-to-female ratio of 1.59:1,"! also in Tsang et al.’s
study which included 144 patients, 61 patients offered
BEAM with HSCT and 56 patients offered Dexa-BEAM,
median age for patients offered BEAM-HSCT was
32 years (16-59 years), with a male-to-female ratio was
1.8:1,1"so comparison with our patients’ characteristics,
their patients were older with similar male-to-female
ratio, and patients >50 years of age were transplanted
in these two studies. Chiappella et al.’s study was in
agreement with the current study age and male: female
ratio in which it was randomized clinical trial involving
a total of 40 patients with a male-to-female ratio of 1.5:1,
20 patients received BEAM and 20 patients mini-BEAM
with a median age of 26 years (1840 years).' The age

overall
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Figure 1: Three-year overall survival in months
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Table 3: Survival analysis of various predictors

Predictors 3-year survival (%) PFS (95% Cl) P

Overall 70.2 34.5 (29.4-39.6)

Gender
Female 83.5 36.8 (30.5-43.1) 0.198
Male 67.2 31.7 (24.6-38.8)

Initial status
CR+UCR 80.8 38.0 (30.8-45.1) 0.316
PR+resistance 62.8 31.1 (24.6-37.5)

ASBMT protocol
LEAM 71.6 28.8 (23.7-33.8) 0.493
BEAM 83.3 38.2 (29.8-46.7)

Number of pretransplant treatment
2 regimens 90.5 41.0 (35.8-46.1) 0.047
>2 regimens 63.3 25.7 (19.0-32.3)

Predictors 3 years OS (%) Mean OS, months (95% P

Cl)

Overall 80.0 37.6 (33.1-42.2)

Gender
Female (19) 89.5 38.7 (33.2-44.1) 0.320
Male (29) 73.2 35.5 (28.9-42.0)

Status before autologous SCT
UCR+CR (18) 85.9 39.7 (33.0-46.4) 0.448
PR+primary resistance (30) 75.5 34.5 (28.6-40.4)

Number of regimens
2 regimens (21) 89.6 41.0 (35.9-46.1) 0.41
>2 regimens (23) 75.5 30.9 (24.9-36.8)

Conditioning protocols
LEAM (36) 75.0 Not reached 0.127
BEAM (12) 100 Not reached

100 days disease
Status CR (43) 89.1 41.0 (37.5-44.6) 0.140
Relapse (2) Not reached 18.2 (18.2-18.2)

P<0.05 (significant). OS=Overall survival, PFS=Progression free survival, CR=Complete remission, Cl=Confidence interval, UCR=Uncertain complete remission,
PR=Partial remission, ASBMT=American Society for Blood and Marrow Transplantation, LEAM=Lomustine, etoposide, Ara-C cytarabine, melphalan, BEAM=Bis-

chlorethylnitrosourea(BCNU), etoposide, Ara-C cytarabine, melphalan

and gender distribution of the current study was similar
to the above studies, which reflect the age and gender
distribution of HL. In the current study, 3-year OS was
80.0% and 3-year PFS was 70.2%; in total, eight patients
died, three of them died within the first 30 days of the
transplantation procedure (procedure-related death),
and nine patients had relapsed, five of them died. The
expected cumulative survival (estimated by Kaplan
Meir methods) of the current study was higher than
that reported by Moskowitz et al.’s study which showed
a 3-year PFS of 53% for the 20 patients receiving BEAM
and ASCT, there were two procedure-related deaths in
the BEAM group and three from disease progression, !
this differences in outcome can be attributed to small
sample size for Moskowitz et al. and the current study.
In the current study, gender did not affect both OS
and PFS significantly (despite females had slightly
higher OS and PFES), in Longley and Johnson’s study in
multivariate analysis, the gender did not affect the OS
and PFSI" which was in agreement with the findings of
the current study. In the current study, two regimens
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Figure 2: Three-year progression-free survival

were used, the standard approach regimen was BEAM
for 12 patients (25%) and LEAM for 36 patients (75%), in
which lomustine was introduced instead of carmustine
because of unavailability of the latter. Despite there was
no statistically significant difference in OS (P = 0.127),
and in PFS (P = 0.493), but in terms of 3-year-OS, BEAM
had a more favorable result compared to LEAM, despite
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the similarity of lomustine to carmustine in terms of
mechanism of action. Ramzi et al. studied 45 patients with
R/RHL, they used LEAM as the conditioning regimen,
the median follow-up was 27 months, median OS was 27
months and median PFS was 27 months, and the 2-year
OS was 84% and PFS was 77%,?"! which were slightly
higher than the findings in the current study. HDCT and
AHSCT for lymphomas utilize several drug combinations
and in the absence of randomized comparative data,
BEAM remains the regimen, the regimen most widely
used and accepted because of its apparent tolerability
and established efficacy. Shortage of old drugs is a
worldwide problem, and while alternative regimens
do follow the principles of combination chemotherapy.
CCNU (lomustine) is another nitrosourea that is
available for oral administration and it seemed to be the
most logical substitute. The modified regimen (LEAM)
use was reported by other authors;?'??! in addition, the
modified LEAM protocol offered a reduction in the
BCNU pulmonary toxicity since CCNU is less toxic in
that regard.™®!

Conclusion

The mean PFS was negatively affected by more than two
lines of treatment before referring to ASCT.

The most common cause of mortality post-ASCT was
found to be sepsis.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

References

1. Matasar M]J, Shi W, Silberstien J, Lin O, Busam KJ,
Teruya-Feldstein ], et al. Expert second-opinion pathology
review of lymphoma in the era of the World Health Organization
classification. Ann Oncol 2012;23:159-66.

2. Siegel R, Naishadham D, Jemal A. Cancer statistics, 2013.
CA Cancer J Clin 2013;63:11-30.

3.  Eichenauer DA, Becker I, Monsef I, Chadwick N, de Sanctis V,
Federico M, et al. Secondary malignant neoplasms, progression-free
survival and overall survival in patients treated for Hodgkin
lymphoma: A systematic review and meta-analysis of randomized
clinical trials. Haematologica 2017;102:1748-57.

4. Domingo-Domeénech E, Sureda A. Treatment of Hodgkin
lymphoma relapsed after autologous stem cell transplantation.
J Clin Med 2020;9:1384.

5.  Gotti M, Nicola M, Lucioni M, Fiaccadori V, Ferretti V, Sciarra R,
et al. Independent prognostic impact of tumour-infiltrating
macrophages in early-stage Hodgkin’s lymphoma. Hematol
Oncol 2017;35:296-302.

6. Villa D, Seshadri T, Puig N, Massey C, Tsang R, Keating A, ef al.
Second-line salvage chemotherapy for transplant-eligible patients
with Hodgkin’s lymphoma resistant to platinum-containing

Iragi Journal of Hematology - Volume 10, Issue 1, January-June 2021

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

first-line salvage chemotherapy. Haematologica 2012;97:751-7.
Choi JY, Kang HJ, An HY, Hong KT, Shin HY. Nitrosourea,
etoposide and cyclophosphamide followed by autologous
stem cell transplantation for pediatric lymphoma patients.
Int ] Hematol 2020;111:877-87.

Bovi JA, Schultz CJ, Mehta MP, Corn BW. Consolidative
whole-brain radiation therapy versus autologous stem cell
transplant for primary central nervous system lymphoma: A large
dose of perspective and perhaps a lower dose of radiation are in
order. Int ] Radiat Oncol Biol Phys 2018;102:59-60.

Mirza AS, Dholaria BR, Hussaini M, Mushtaq S, Horna P,
Ravindran A, et al. High-dose therapy and autologous
hematopoietic cell transplantation as consolidation treatment for
primary effusion lymphoma. Clin Lymphoma Myeloma Leuk
2019;19:€513-20.

Yan CH, Wang Y, Mo XD, Sun YQ, Wang FR, Fu HX, et al. Incidence,
risk factors, microbiology and outcomes of pre-engraftment
bloodstream infection after haploidentical hematopoietic stem
cell transplantation and comparison with HLA-identical sibling
transplantation. Clin Infect Dis 2018;67:5162-73.

Fenske TS, Hamadani M, Cohen JB, Costa L], Kahl BS, Evens AM,
et al. Allogeneic hematopoietic cell transplantation as curative
therapy for patients with non-hodgkin lymphoma: Increasingly
successful application to older patients. Biol Blood Marrow
Transplant 2016;22:1543-51.

Franklin J, Eichenauer DA, Becker I, Monsef I, Engert A.
Optimisation of chemotherapy and radiotherapy for untreated
Hodgkin lymphoma patients with respect to second malignant
neoplasms, overall and progression-free survival: Individual
participant data analysis. Cochrane Database Syst Rev
2017;9:CD008814.

Gallamini A, Tarella C, Viviani S, Rossi A, Patti C, Mulé A, et al.
Early chemotherapy intensification with escalated beacopp in
patients with advanced-stage Hodgkin lymphoma with a positive
interim positron emission tomography/computed tomography
scan after two ABVD cycles: Long-term results of the GITIL/FIL
HD 0607 Trial. J Clin Oncol 2018;36:454-62.

Henderson TO, Parsons SK, Wroblewski KE, Chen L, Hong F,
Smith SM, et al. Outcomes in adolescents and young adults
with Hodgkin lymphoma treated on US cooperative group
protocols: An adult intergroup (E2496) and Children’s Oncology
Group (COG AHODO0031) comparative analysis. Cancer
2018;124:136-44.

Keller FG, Castellino SM, Chen L, Pei Q, Voss SD, McCarten KM,
et al. Results of the AHODO0431 trial of response adapted therapy
and a salvage strategy for limited stage, classical Hodgkin
lymphoma: A report from the Children’s Oncology Group. Cancer
2018;124:3210-9.

Chiappella A, Martelli M, Angelucci E, Brusamolino E,
Evangelista A, Carella AM, et al. Rituximab-dose-dense
chemotherapy with or without high-dose chemotherapy plus
autologous stem-cell transplantation in high-risk diffuse large
B-cell lymphoma (DLCLO04): Final results of a multicentre,
open-label, randomised, controlled, phase 3 study. Lancet Oncol
2017;18:1076-88.

Tsang ES, Villa D, Loscocco F, Visani G, Power M, Guiducci B,
et al. High-dose Benda-EAM versus BEAM in patients with
relapsed /refractory classical Hodgkin lymphoma undergoing
autologous stem cell transplantation. Bone Marrow Transplant
2019;54:481-4.

Collins GP, Parker AN, Pocock C, Kayani I, Sureda A, Illidge T,
et al. Guideline on the management of primary resistant
and relapsed classical Hodgkin lymphoma. Br | Haematol
2014;164:39-52.

Longley J, Johnson PW. Options for first line therapy of Hodgkin
lymphoma. Hematol Oncol 2019;37 Suppl 1:82-6.

Moskowitz AJ, Schoder H, Gavane S, Thoren KL, Fleisher M,
Yahalom J, et al. Prognostic significance of baseline metabolic

73



[Downloaded free from http://www.ijhonline.org on Thursday, March 3, 2022, IP: 109.224.55.22]

21.

74

Abdhlkadhum, et al.: The outcome of relapsed hodgkin lymphoma with autologous bone marrow transplantation

tumor volume in relapsed and refractory Hodgkin lymphoma.
Blood 2017;130:2196-203.

Ramzi M, Mohamadian M, Vojdani R, Dehghani M,
Nourani H, Zakerinia M, ef al. Autologous noncryopreserved
hematopoietic stem cell transplant with CEAM as a modified
conditioning regimen in patients with Hodgkin lymphoma:
A single-center experience with a new protocol. Exp Clin
Transplant 2012;10:163-7.

22.

23.

Gobbi PG, Valentino F, Lambelet P, Perfetti V, Bergamaschi G,
Girino M, et al. Shortened and intensified MJMA: An
effective salvage therapy for relapsed and refractory
lymphomas and a strong mobilizer of PBSCs. Bone Marrow
Transplant 2009;44:19-25.

Michot JM, Annereau M, Danu A, Legoupil C, Bertin L, Chahine C,
et al. High-dose cyclophosphamide for hard-to-treat patients with
relapsed or refractory B-cell non-Hodgkin’s lymphoma, a phase
II result. Eur ] Haematol 2020;104:281-90.

Iragi Journal of Hematology - Volume 10, Issue 1, January-June 2021



