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ABSTRACT

Objective: To analyse the frequency, risk factors, and clinical symptoms of acute graft-versus-host disease (aGvHD) in patients with
beta-thalassemia major after allogeneic haematopoietic stem cell transplantation (HSCT).

Study Design: Descriptive study.

Place and Duration of the Study: Department of Clinical Haematology, Armed Forces Bone Marrow Transplant Centre, Rawalpindi,
Pakistan, from January 2017 to December 2021.

Methodology: Data were obtained from patients diagnosed with bone and tissue malignancies (BTM) who had undergone haema-
topoietic stem cell transplantation (HSCT) and experienced aGVHD. Patients who experienced initial graft failure and individuals who
underwent subsequent bone marrow transplantation were excluded.

Results: Total of 117 patients diagnosed with BTM underwent fully matched HSCT, including 76 (65%) males, and 41 (35%) females.
The median age of the patients undergoing transplantation was 7.34+7.32 years and the donors’ median age was 7.6+9.85 years.
Among the donors, 53 (45.3%) were males and 64 (54.7%) were females. Gender disparity was observed in 46 (39.3%) instances as a
female donor matched with a male recipient. A total of 106 individuals underwent bone marrow harvest (BMH); with 5 (4.3%) patients
receiving peripheral blood stem cells (PBSC) and 6 (5.2%) patients receiving both BMH and PBSC. Acute GvHD was observed in 50
(42.7%) patients, including 30 (60%) males and 20 (40%) females. Grade | GvHD occurred in 32 (27.3%) individuals, Grade Il GvHD in
16 (13.7%) patients, and Grade Ill GvHD in one (0.8%) patient. It had no statistically significant association with recipient/donor age,
gender disparity, the source of the graft source, the dose of stem cells, or the presence of thymoglobulin (TG).

Conclusion: Acute GvHD was observed in high frequency in Beta-thalassemia patients receiving morrow harvesting proportional to
their gender distribution. Associated factors were GvHD prophylaxis measure, mucositis and, CMV reactivation.
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INTRODUCTION

Beta-thalassemia major (BTM) is an inherited disorder char-
acterised by the deficiency or absence of beta-globin
chains.' The global yearly occurrence of BTM is estimated to be
around oneintenlacindividuals.?In Pakistan, the prevalence of
thalassemia is high, with approximately 5% of the population
being carriers.’> There are about one million registered
thalassemia patients in Pakistan, and over five thousand new
casesarediagnosed eachyear.’
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Traditional therapies including red blood cell transfusion and
iron chelation have increased thalassemia patients’ quality of
life and survival rates.” Among the limited choices, allogeneic
haematopoietic stem cell transplantation (HSCT) stands as the
sole viable option for these patients. However, the success and
efficacy of HSCT in BTM patients can be influenced by various
factors, including the age of the patient, the source of the stem
cells used for transplantation, the histocompatibility between
the donor and recipient, and the specific conditioning regimen
employed. These factors play a crucial role in determining how
well HSCT functions in addressing the needs of BTM
patients.® Acute GvHD is a severe complication that commonly
arises following transplantation and has a significantimpacton
the initial outcomes.” HLA mismatch is thought to be the most
important risk factor among the many things connected to the
developmentofaGvHD. Otherfactorsinclude gender mismatch
between the recipient and donor, the age of both the recipient
and donor, the choice of GvHD prophylaxis, the use and dose of
thymoglobulin (TG), the type of graft used, the total nucleated
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cell (TNC), and CD34 dosage of the graft, as well as the recipi-
ent's cytomegalovirus (CMV) viral seropositivity.® The inci-
dence of moderate-to-severe aGvHD afterallo-HSCT is approxi-
mately 40%, but this can vary based on donor type and GvHD
prophylaxis method.’

However, itis crucial to recognise that the occurrence ofaGvHD
anditsassociated risk factors can differ depending on the trans-
plantation protocol, the characteristics of the patient popula-
tion, and individual variables. Monitoring and managing these
risk factors closely are crucial for reducing the occurrence and
severity of aGVHD after allo-HSCT.® The aim of this study was to
analyse the prevalence, risk factors, and clinical symptoms of
aGVHD in patients with beta-thalassemia major afterallogeneic
HSCT.

METHODOLOGY

Patients who underwent fully matched HSCT at the Armed
Forces Bone Marrow Transplant Center (AFBMTC) between
January 2017 and December 2021 were inducted. The study
excluded individuals who underwent a second transplant for
BTM, ensuringthattheanalysisfocusedsolelyontheinitialtran-
splant. This study adhered to rigorous ethical guidelines,
ensuring that parents or guardians of all participants provided
informed consent. Additionally, the study received formal
approval from the institutional review board, further ensuring
the ethicalconductandoversightoftheresearch. The collected
data encompassed various factors, including the age and
gender of both the recipients and donors, dosage of TG used in
the conditioning regimen, source and dosage of infused stem
cells, medications administered for GvHD prophylaxis, the
stage and aGVHD, presence of mucositis, CMV status of the
recipient, response to aGvHD treatment, and mortality
outcomes. Data were retrieved from the medical records of the
hospital.

All patients underwent a myeloablative conditioning regimen
(MAC), which consisted of fludarabine (Flu), busulfan (BU), and
cyclophosphamide (Cy). Thymoglobulin (TG) was optionally
included intheregimen. Mucositis, characterised by oral cavity
inflammation resulting in oral pain and difficulties in food
consumption, was assessed based on the presence of
erythema or ulcers. World Health Organization (WHO) criteria
was used forgrading of oral mucositis.*

CMV polymerase chain reaction (PCR) tests were conducted on
day 14 post-transplantation, and subsequent tests were
performed every two weeks. Recipients with a CMV viral load
exceeding 2000 copies/mlwere classified as experiencing CMV
reactivation. Using the Glucksberg-Seattle criteria,aGvHD that
affectsskin, gut,andliverwasassessed.

Topical steroids were the exclusive mode of therapy for Grade 1
of aGvHD. Systemic therapy was necessary for higher degree
of aGvHD. The primary treatment approach involved adminis-
tering a high dose of methylprednisolone/prednisolone at a
dosage of 2 mg/kg/day for a duration of 7-14 days. After that

dosage of steroids was gradually decreased. aGvHD was cate-
gorised as steroid-refractory if there was insufficient response
within 7-14 days orifit got worse within 5 days of starting treat-
ment.

SPSS version 24 was used to analyse the data gathered for this
study. The age of the donor and recipient, TNC (total nucleated
cell) count, and CD34 dose were considered as quantitative
variables. The mean values and standard deviation of these
variables were calculated to understand their central tendency
and variability. On the other hand, qualitative variables, such
as, patient and donor gender, graft type, GvHD prophylaxis,
presence of aGVHD, aGVHD grades, response to steroid treat-
ment, mucositis, and CMV status of patients, were analysed to
determine their frequencies and percentages, providing
insights into the distribution and prevalence of these variables
inthe study population.

To examine the relationship between aGVHD and other risk
variables, a post-stratification chi-square test was conducted.
The statistical analysis conducted in this study revealed a
strong correlation exists between the variables, which was
determined by a p-value of =0.05 orlower. This finding unders-
cores theimportance of the relationship between the variables
and highlights their potential impact within the context of the
study.

RESULTS

Among the participants, 77 (65.8%) were males, while 40
(34.2%) were females. The patients undergoing the trans-
plantation procedure had an average age of 7.34%7.32
years. In comparison, the donors contributing haematopoietic
stem cells had an average age of 7.6+£9.85 years. Table |
provides detailed information about the conditioning proto-
col, stem cell dose, and other relevant transplant details.

Table I: Transplant details.

Source of stem cell

Bone marrow harvest 106 (90.6%)

Peripheral blood stem cells only 5 (4.3%)

Mixed (BMH + PBSC) 6 (5.1%
Gender mismatch

No gender mismatch 48 (41%)

Gender mismatch 69 (59.%)

Female donor to male patient 46 (39.3%)
GVHD prophylaxis

CSA+MTX 98 (83.7%)

CSA+MTX+MMF 19 (16.3%)
Conditioning protocol

Flu120, BU14, Cy160 18 (15.3%)

Flu120, BU16, Cy160 72 (61.5%)

Flu150, BUIV16, Cy160 14 (12.0%)

Flu150, BulV16, Cy160,TT10 02 (1.7%)

Flu1l50, Bul4, Cy200 11(9.4%)
TG / ATG in conditioning regimen

Yes 99 (84.6%)

No 18 (15.4%)
Mean TNC/MNC dose x 10%kg 5.40+2.14
Mean CD34 dose x 10°/kg 7.78+4.9
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Acute GvHD was identified in 50 cases, representing 42.7% of
the total cases. Among those affected, 32 (27.3%) patients had
Grade | aGVHD, 16 (13.6%) patients had Grade Il, and only one
(0.8%) had aGVHDs of Grade lll. Eighty percent of patients
(n=40) involved skin involvement, including 12 instances in
stagel, 17 in Stage I, 10 in Stage Ill, and just one in stage IV of
skin GVH. Gut GvHD was noted in 9 (18%) patients, with 4
patientsin Stage|l, 2 in Stage ll, 2 in Stage Ill, and 1 in Stage IV.
Eight patients (16%) experienced both gut and skin GvHD
(Grade 1), while one (2%) patient was found to have stage |
hepatic GvHD.

Among the individuals who received this combination therapy,
there were 16 (32%) cases of aGVHD, whereas in the group that
received only CSA and MTX, there were 34 (68%) cases. These
findings underscore the potential benefits of incorporating MMF
into the prophylactic regimen, suggesting its role in reducing
theincidence of aGVHD intransplantrecipients. This difference
in incidence rates was determined significant, with a p<0.001.
No statistically significantassociations were found afterlooking
ata number of factors related to aGVHD, including recipient or
donor age, gender mismatch, graft source, stem cell dosage,
and TG. These factors did not demonstrate a significant
influence on the incidence of aGVHD within the study popula-
tion.

Furthermore, mucositis was observed in 50 patients, accoun-
ting for 42.7% of the total cases. Among those patients, 43
(86%) developed aGVHD. The study findings demonstrated a
significantcorrelation between mucositisand GvHD (p<0.001).

The duration of steroid treatment for aGVHD varied from 10 to
50 days. The average response time to treatment was 8+12
days. Amongthe patients, 46 (92%) showed a positive response
tosteroidtreatment, while four (8%) cases experienced steroid-
refractory aGvHD that necessitated second-line therapy
involving Infliximab and Ruxolitinib.

Out of the total of 117 patients, 21 (18%) unfortunately passed
away, resulting in an overall survival rate of 82%. Among the
total cases (n=19), the majority (90.4%) experienced arange of
complications that ultimately resulted in their death. Only 9.6%
of cases of aGVHD were shown to be the cause of mortality
directly attributable tothe patient.

CMV reactivation was noted in 29 (24.7%) of the cases. It shows
a strong association between the occurrence of aGVHD and
CMV reactivation (p<=0.001). This finding indicates that the
administration of corticosteroids foraGVHD management may
contributetothereactivationof CMVintransplantrecipients.

DISCUSSION

Acute aGvHD was shown to have a frequency of 42.7% among
the patients receiving bone marrow transplants in this
study. This finding is consistent with the documented results in
international literature, which also reported a similar incidence
rate of 40%." The age of either the recipient or the donor did not
appearto have a notable impact on the likelihood of developing

aGVHD in this study population. These findings align with the
results reported by Jagasia et al. In addition, these results
showed no statistically significant association between the
genders of the donor and recipient in terms of a higher risk of
aGVHD." Likewise, the source ofthe transplanted stem cells did
not demonstrate a significant correlation with the likelihood of
developing aGVHD. These results are in line with Flowers et
al.” This study's findings also agreed with those of another
study, which found no connection between the CD34 dosage
and the probability of gettingaGVHD.

According to this study’s results, the TG group's cumulative inci-
dence rate of grade 2-4 aGVHD was significantly lower (13.7%)
than the control group's (27.0%)."* Furthermore, this study
demonstrated a noteworthy finding which was not reported in
similarstudies. Patients who were administered Mycophenolate-
Mofetil (MMF) along with Cyclosporine A (CSA) and Methotrexate
(MTX) as a prophylactic measure against GvHD exhibited a lower
frequency of developing acute GvHD compared to those who
received only CSA and MTX. This suggests that the addition of
MMF to the prophylactic regimen may have a beneficial effectin
reducingtheoccurrenceofaGVHD.

Furthermore, this study finding revealed a significant associa-
tion between the presence of mucositis and anincreased risk of
developing aGVHD. Patients who experienced mucositis were
more likely to develop aGVHD compared to those who did not
encounter mucositis during theirtreatment.

Similarly, patients who developed aGVHD had a higher risk of
subsequent reactivation of CMV. This can be attributed to the
fact that systemic corticosteroids, which are commonly used to
treat aGVHD, are known to be significant risk factors for CMV
reactivation. Furthermore, itis worth noting thatthe occurrence
of CMV reactivation was found to be associated with the subse-
quent development of aGVHD. This suggests a potential link
between CMV reactivation and the pathogenesis of aGVHD,
highlighting the importance of monitoring and managing CMV
reactivation in transplant patients to mitigate the risk of
aGVHD. In simpler terms, the presence of CMV reactivation
increased the risk of developing grade 2-4 aGVHD, which aligns
withfindingsreportedinaninternational study.

Mucositis was linked to a higher frequency of aGVHD, while
aGVHD itself increases the likelihood of CMV reactivation.
These findings shed light on the intricate relationship between
mucositis, aGVHD, and CMV reactivationin transplantation.*

The main limitation of this study is that it was conducted in just
one centre. In addition, the study only included a small number
of patientsand was carried outonamodestscale.

CONCLUSION

Individuals who got MMF together with CSA and MTX as prophy-
laxis for GvHD had a lower probability of developing aGVHD.
Patients who experienced mucositis also had a risk of aGVHD.
Usage of MMF is suggested as a method to lower the risk of
GvHD. Additionally, the prevention and early management of
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mucositis have shown potential in lowering the risk of aGVHD. It
is worth noting that CMV reactivation is associated with the
treatmentofaGVHD using steroids.
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