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Background: 

HSCT is one of the most unique procedures in 
medicine. It has become a standard of care for 
hematologic malignancies, congenital or acquired 
disorders of the hematopoietic system, and it is also 
applied as a therapeutic option in some solid tumors [1]. 

aGVHD is a reaction of donor immune cells against 
host tissues and is the major limiting factors in 
successful allogeneic HSCT. It affects at least a third of 
the patients undergoing matched related donor 
transplantation and a higher proportion of mismatched 

and matched unrelated donor (MUD) transplantations 
[2]. 

Indeed, one of the major determinants for the 
development and severity of aGVHD is disparity in 
major and minor histocompatibility antigens, with an 
increasing number of mismatched antigens predicting 
greater risk of aGVHD [3]. As well, more recent 
insights demonstrated that polymorphism in non HLA 
genes, including cytokines such as tumor necrosis factor 
(TNF), interleukin 10 (IL-10), interferon gamma (IFN-
γ) [4] and killer immunoglobulin-like receptor (KIR) 
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polymorphism may also contribute to the development 
and severity of aGVHD [5]. 

Other important and consistent risk factors include 
older patient age, the use of female donors for male 
recipients, prior alloimmunization of the donor. In 
addition many other factors have been associated with 
the risk of GVHD such as increasing intensity of the 
preparative regimen, the use of peripheral blood stem 
cells as opposed to bone marrow and the administration 
of total body irradiation [6]. 

Traditionally, aGVHD has been defined as a 
syndrome occurring within the first 100 days following 
HSCT “classic GVHD”, however aGVHD is better 
defined as a clinical syndrome that can occur both early 
even before engraftment, and late, beyond day 100. The 
timing of aGVHD may affect the outcome of the 
disease, with late aGVHD having a better outcome than 
“classic” aGVHD [7]. 

aGVHD primarily affects the skin (81%), 
gastrointestinal tract (54%), and liver (50%). The 
syndrome ranges from a mild self-limiting condition to 
a serious and potentially fatal disorder [8]. The extent of 
involvement of these organs determines the severity of 
aGVHD. Overall grades are I (mild), II (moderate), III 
(severe), and IV (very severe). The overall survival for 
grades III and IV is very poor with 25% and 5% 
survival rates respectively [9]. 

Efforts to prevent aGVHD without compromising 
graft versus tumor (GVT) effect are a major research 
objective. The most widely used GVHD prophylaxis 
following full intensity conditioning includes a 
combination of a calcineurin inhibitor (e.g. cyclosporine 
A (CSA), tacrolimus) with methotrexate (MTX). 
Alternate regimens for GVHD prophylaxis include 
sirolimus, mycophenolate mofetil (MMF) and 
manipulation of the graft such as T cell depletion [10]. 

As GVHD is the major cause of non-relapse 
mortality after allogeneic HSCT, we conducted this 
study to evaluate the effect of aGVHD on survival after 
allogeneic PBSCT.  

 
Patients and Methods: 
Patient population 

 Between January 2014 and February 2015, a 
total of 97 patients received allogeneic stem cell 
transplant from fully HLA matched siblings at Bone 
Marrow Transplantation Centre, Nasser Institute 
Hospital, Cairo, Egypt were recruited to participate in 
this study. The median follow-up period was 11 
months. 
 
Inclusion criteria 

Patients of both genders,  aged ≥18 years, with 
Eastern Cooperative Oncology Group (ECOG) 
performance status of ≤ 2, fully HLA identical sibling, 
and adequate liver and kidney functions, no medical 
contraindications for HSCT  and cardiac ejection 
fraction > 60%were included in this study. 
 

Exclusion Criteria 
Patients with less than fully HLA matched donor or 

with identical twin donor, pregnancy or lactation, 
uncontrolled infection, positive human 
immunodeficiency virus (HIV) and active central 
nervous system (CNS) disease were excluded from the 
current study. 

 
Transplant Regimen 

PBSCs were mobilized from normal donors with 
recombinant granulocyte colony-stimulating factor (G-
CSF). Conditioning regimens included total-body 
irradiation/ cyclophosphamide (TBI/CY), 
busulfan/cyclophosphamide (BU/CY), 
fludarabine/cyclophosphamide (Flu/CY) and 
fludarabine/melphalan (Flu/Alk) and 
fludarabine/Busulfan (Flu/Bu) were used. 

 
Diagnosis of acute GVHD 

The patients were evaluated for aGVHD in the first 
100 days after HSCT.  The diagnosis of aGVHD was 
based on clinical criteria. The grading criteria of 
aGVHD are based on dermal, gastrointestinal, and 
hepatic involvement plus functional impairment. These 
criteria include a stage for each organ involved between 
1 and 4 (Table 1) and are then combined to give an 
overall grade from I-IV (Table 2) [11]. 

GVHD prophylaxis consisted of CSA and MTX 
which given to most of the patients. Only three patients 
received CSA and MMF. Immunosuppressive drugs 
were tapered beginning 100 days post-transplant if no 
signs of GVHD were evident and were gradually 
discontinued over 3 months. 

 
Statistical analysis 

Data was entered on a PC using Excel 2013 
(Microsoft Corporation, USA) and was analysis using 
SPSS version 21 (IBM Inc., USA). Data were described 
as frequencies (percentages). Differences in 
distributions between the variables examined were 
analyzed by chi-square test. PFS was defined as the 
time from stem cell infusion to progression or death 
from any cause while OS was defined as the time from 
stem cell infusion to death from any cause. Survival 
analysis was done using Kaplan-Meier method to 
determine OS and PFS. Log rank (Mantel-Cox) test was 
used to examine difference between survivals of 
different groups. Probability (p-value) equal or less than 
0.05 was considered significant. 

 
Results: 

A total of 97 patients with various hematologic 
disorders underwent allogeneic HSCT. The 
demographic data of the patients are shown in (Table 
3).The mean age of the patients at time of 
transplantation was 31.2 ± 9.5 years. The median age 
was 31 years (range 18-56). Ninety-four patients 
(96.9%) were less than 50 years old while only three 
patients were >50 years old (3.1%). 
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Diagnoses included acute myeloid leukemia 
(40.2%), sever aplastic anemia (26.8%), acute 
lymphocytic leukemia (13.4%), chronic myeloid 
leukemia (8.2%), myelodysplastic syndrome (4.1%), 
biphenotypic leukemia (3.1%) and others (4.2%). The 
other cases included one case of Hodgkin's lymphoma, 
one case of chronic lymphocytic leukemia, one case of 
myelofibrosis and one case of paroxysmal nocturnal 
hemoglobinuria. 

Ninety-three patients (96%) underwent 
myeloablative allogeneic HSCT while only four 
patients (4%) received reduced-intensity conditioning 
regimens. Fourteen patients (14.4%) received 
conditioning with TBI/CY, 48 patients (49.5 %) 
received BU/CY, 27 patients (27.8%) received FLU/CY 
and 8 patients (8.2%) received other regimens such as 
Flu/Alk and Flu/Bu. 

The mean age of the donors was 29 ± 10.8 years. 
The median age was 28 years (range 9-58). Donor–
recipient sex compatibility was categorized as follows: 
male donor to male recipient (47.7%), male donor to 
female recipient (25.8%), female donor to female 

recipient (11.3%) and female donor to male recipient 
(15.5%) (table 3). 

After HSCT, thirty-three patients (34%) developed 
grade II–IV aGVHD. aGVHD primarily affects the 
skin, gastrointestinal tract and liver (69.7%, 57.6% and 
21.2% of patients with aGVHD respectively). 

Development of grade 2 to 4 aGVHD decreased 
probability of PFS compared to the absence of or grade 
1 aGVHD (11.5 months versus 15.7 months  
respectively)   (p= 0.018) (figure 1), however PFS not 
affected by patient diagnosis.  

The occurrence of grade 2-4 aGVHD was also 
associated with lower OS compared to the absence of or 
grade 1 aGVHD (13 months versus 18 months  
respectively)  (p= 0.021) (figure 2). Development of 
hepatic aGVHD was associated with the lowest OS 
compared to other sites of aGVHD (p= <0.001) (table 
2). The OS was also affected by patient diagnosis where 
the OS was decreased among patient diagnosed as 
myelodysplastic syndrome compared to other diagnosis 
(p = 0.003) (figure 3). 
 

 
 
 

 
Table 1:  Acute graft-versus-host disease staging 

 
GutSkinStage Liver 

1 Maculopapular rash < 25% of body 
area 
 

 Diarrhea > 500 <1000  ml/day Bilirubin 2–3 mg/dl 

Maculopapular rash 25%–50% of2
body area 
 

Bilirubin 3–6 mg/dlDiarrhea > 1000 <1500  ml/day

Generalized erythroderma3
 

Diarrhea > 1500 ml/day Biliribuin 6–15 mg/dl

Diarrhea > 2000 ml/day or pain orDesquamation and bullae4
ileus 

Biliribuin >15 mg/dl 

 
 
 
 

 
 

Table 2:  Acute graft-versus-host disease grading 

Grade Skina Guta Livera Karnofsky performance scale 

90-100%001-2I

70-80%or 1or 13II

50-60%or 2-3and 2-32-3III

30-40%or 4or 44IV
a Staging is described in Table 1. 
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Table (3) Characteristics of 97 patients subjected to allogeneic stem cell    transplantation from an identical sibling
 

 Total 
P value 

No % 
Total 10097
Age 

‐ <50 
‐ >=50 

 
94 
3 

 
96.9 
3.1 

0.417 

Sex 
‐ Male 
‐ Female 

 
71 
26 

 
73.2 
26.8 

0.789 

Diagnosis 
‐ SAA 
‐ AML 
‐ ALL 
‐ Biphenotypic 
‐ CML 
‐ MDS 
‐ Others 

 
26 
39 
13 
3 
8 
4 
4 

 
26.8 
40.2 
13.4 
3.1 
8.2 
4.1 
4.2 

0.449 

Conditioning regimen 
‐ BU/CY 
‐ TBI/CY 
‐ FLU/CY 
‐ Others 

 
48 
14 
27 
8 

 
49.5 
14.4 
27.8 
8.2 

0.954 

CMV status 
‐ Negative 
‐ Positive 

 
2 

95 
 

 
2.1 
97.9 

 

0.778 

HCV PCR 
‐ Negative 
‐ Positive 

 
84 
13 

 
86.6 
13.4 

0.316 

Patient-donor sex matching 
‐ M-F 
‐ M-M 
‐ F-F 
‐ F-M 

 
25 
46 
11 
15 

 
25.8 
47.4 
11.3 
15.5 

0.867 

Abbreviations: SAA: severe aplastic anemia; AML: acute myeloid leukemia; ALL:  acute lymphocytic 
leukemia; CML: chronic myeloid leukemia; MDS: myelodysplastic syndrome; BU: busulfan; CY:        
cyclophosphamide; TBI: total body irradiation; CMV: Cytomegalovirus; HCV: hepatitis C virus; PCR: 
polymerase chain reaction; M: male; F: female. 

 
 
 
 

Table 4: Relation between aGVHD and OS in patients who received HSCT from an identical sibling 
 

 
Item 

Log RankOS
(Mantel-Cox) 

P=value Mean Standard 
Error 

95% Confidence 
Interval (CI) 

Acute GVHD (total) 
Acute GVHD of  skin 
Acute GVHD of GIT 
Acute GVHD of liver 

13.191 
14.401 
12.327 
3.167 

1.419 
1.614 
1.706 
0.792 

10.409 - 15.973 
11.237- 17.565 
8.983 - 15.671 
1.614 -4.720 

0.021* 
0.452 
0.063 
0.000* 

Abbreviations: GVHD:  graft-versus-host disease; GIT: Gastrointestinal 
*statistically significant 
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Figure 1:  Relation between aGVHD and PFS in 
patients who received HCST from an identical sibling 

 
 
 

 
 

Figure 2:  Relation between aGVHD and OS in patients 
who received HCST from an identical sibling 

 

 

 

Figure 3:  Relation between patient diagnosis and OS in 
patients who received HCST from an identical sibling 

Discussion: 
HSCT has significant therapeutic benefits to patients 

suffering from hematologic disorders but the benefits of 
the stem cell graft can be limited by the significant 
morbidity and mortality that can be associated with 
developing GVHD [12]. 

This study is to analyze the impact of aGVHD on 
clinical outcomes of PBSCT including PFS and OS in 
which we found that the occurrence of grade 2-4 
aGVHD was associated with decreased probability of 
PFS compared to the absence of or grade 1 aGVHD. 
Our finding appears to be keeping with results 
published by Baron  et al which demonstrated that 
grade 2-4 aGVHD had no significant impact on the risk 
of relapse or progression but was associated with 
increased risk of non-relapse mortality and decreased 
probability of PFS [13]. Also our result is consistent 
with the study done by Donato et al on 57 patients with 
multiple myeloma who underwent allogeneic HSCT, in 
which the occurrence of aGVHD was significantly 
deleterious to PFS [14]. However, Gunhan et al who 
retrospectively evaluated 928 allo-HSCT between 1989 
and 2015 and 43% of their patients developed aGVHD. 
The OS was 59 months and PFS was 33 months. 
aGVHD had no impact on PFS ,OS or relapse rate [15]. 
This controversy to our results may be due to a large 
number of patients and prolonged follow up in Gunhan 
study. 

In our study the occurrence of grade 2-4 aGVHD 
was associated with lower OS compared with the 
absence of or grade 1 aGVHD. Consistent with our 
results, Ishida et al studied the impact of GVHD on 
allogeneic HSCT for adult T cell leukemia/lymphoma 
and demonstrated an association between grade I-II 
aGVHD and favorable OS (HR, 0.634; 95% CI, 0.477 
to 0.843), whereas grade III-IV aGVHD showed a trend 
toward unfavorable OS (HR, 1.380; 95% CI, 0.988 to 
1.927) compared with no aGVHD [16]. Another study 
done by Ali et al showed that in patients with aGVHD, 
the transplant-related mortality significantly increased 
and it correlated with the grade and organ of 
involvement with aGVHD [17]. Donato et al in his 
studied 57 patients with multiple myeloma who 
underwent allogeneic HSCT, demonstrated that the 
occurrence of aGVHD was significantly deleterious to 
OS [14].     

In summary, Our study concluded that the aGVHD 
significantly decreased the PFS and OS after allogeneic 
PBSCT. 
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