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ABSTRACT 

Background: Allogeneic hematopoietic stem cell transplantation (allo-HSCT) is a potentially curative therapy 

for various hematological and non-malignant disorders; however, acute graft-versus-host disease (aGVHD) 

remains a major complication influencing post-transplant outcomes. 

Objective: To identify the incidence, severity of aGVHD and the outcome of allo-HSCT early after the procedure 

in patients receiving allo-HSCT in a tertiary care centre. 

Methods: This is a descriptive observational study, which is conducted at Department of Clinical Hematology, 

Shifa International Hospital, Islamabad for 6 months from July 2025 to January 2026. In total, 100 patients were 

enrolled based on WHO sample size calculation with expected prevalence of aGVHD of 42%, a precision of 10% 

and a 95% confidence level. Fully matched or haploidentical donors were used for patients. aGVHD was 

diagnosed and graded on the basis of modified Glucksberg criteria within 100 days after transplant. Analysis of 

data was carried out using SPSS 26 using chi-square and Kaplan–Meier survival analysis. 

Results: Overall, 100 patients who underwent allo-HSCT were studied. Mean age was 32.4 ± 14.6 years; 52% 

had malignant and 40% benign disorders. The fully matched donors were 72% and haploidentical donors 20%. 

Twenty-seven percent developed acute GVHD with the most common severity being gastrointestinal (15%), 

followed by skin (8%), oral cavity (3%), and lung (1%). There was significantly poorer survival in the 

haploidentical transplants (log-rank p = 0.03).  

Conclusion: aGVHD continues to be a common and clinically important complication of allo-HSCT, and a major 

cause of early mortality.  

 

KEYWORDS: Allogeneic Transplantation; Graft vs Host Disease; Hematopoietic Stem Cell Transplantation; 

Survival Rate; Treatment Outcome. 

 

INTRODUCTION 

Allogeneic hematopoietic stem cell transplantation (allo-HSCT) is a potentially curative option in various 

malignant and non-malignant hematologic diseases; nevertheless, it is considerably restricted in its success 

because of graft-versus-host disease (GVHD), which is one of the most critical post-transplant complications. 

Acute graft-verified-host disease (aGVHD), which usually happens within the initial 100 days of the transplant, 

is caused by the donor immune cells perceiving the host tissues as foreign, causing inflammatory tissue injury in 

target organs. Its prevalence is affected by the type of donor, conditioning regimen and prophylaxis measures and 

it is still one of the biggest contributors to morbidity and mortality that are related to transplants [1]. 

GVHD is of clinical significance not only due to its toxicity but also because of its connection with the leukemia 

effect on the graft. Yeh AC and Deeg HJ [1] stress that both acute and chronic GVHD should be managed 

effectively by early diagnosis and multidisciplinary approach. Maffini E et al. [2] also note that the ability to 

regulate immune in the aftermath of transplantation is critical in ensuring balancing of relapse and GVHD 

development especially in acute myeloid leukemia. 

Allo-HSCT is increasingly being done in low- and middle-income countries, such as Pakistan, but the results are 

affected by the limited resources and transplant complications. Khan H et al. [3] involved the results of 

hematopoietic stem cell transplantation in a resource-restricted environment, where it was shown that 

complications after transplant have a significant impact on survival. Arif S et al. [4] report a 10-year institutional 
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experience in Pakistan, indicating that GVHD is a common and clinically significant outcome in day-to-day 

practice. 

The developments of GVHD research have enhanced the knowledge of the disease biology and resulted in the 

discovery of biomarkers and optimized management strategies. Giaccone L et al. [5] outline new biomarkers of 

both acute and chronic GVHD which could be used to diagnose and risk stratify. Zeka F et al. [6] show that high 

intestinal expression of inflammatory mediators correlates with severe aGVHD, which confirms the usefulness of 

tissue-based biomarkers in the evaluation of the disease. 

Guidelines of the international consensus still optimize the GVHD prevention and treatment. Penack O et al. [7] 

present recent suggestions of prophylaxis and management of GVHD following stem cell transplantation, whereas 

Holler E et al. [8] review the current knowledge on aGVHD pathophysiology and treatment principles in the 

EBMT Handbook. Devillier R et al. [9] emphasize the significance of GVHD-free and relapse-free survival as 

one of the major outcomes of transplants. Rafique N et al. [10] explicitly describe acute GVHD in beta-thalassemia 

patients that underwent allo-HSCT in Pakistan, which confirms its presence in non-malignant indications of 

patients in the local population. 

The paper by Al Malki MM et al. [11] illustrates better GVHD prevention with post-transplant cyclophosphamide-

based regimens in unrelated donor transplantation involving mismatches. Gooptu M and Koreth J [12] also talk 

about changing prophylaxis methods according to the type of donor and level of risk in the current practice of 

transplantation. 

Regardless of these improvements, Pakistan data on the occurrence and result of acute GVHD in the aftermath of 

allo-HSCT is scanty, especially in the tertiary care settings. This paper will seek to find out the incidence and 

clinical outcome of acute graft-versus-host disease in patients receiving allo-HSCT in a tertiary care unit in 

Pakistan. 

 

METHODS 

This research was descriptive observational research at the Department of Clinical Hematology, Shifa 

International Hospital, Islamabad. The research was conducted in a six-month timeframe after the synopsis was 

approved, and the patients who went through allogeneic hematopoietic stem cell transplantation (allo-HSCT) 

between July 2025 and January 2026 participated in the research. The institutional review board provided ethical 

approval and a consent waiver was sought because the data was collected retrospectively by using hospital records. 

The study population comprised of all age group patients who had undergone allo-HSCT because of 

haematological as well as non-malignant disorders. There were both full HLA-matched and haploidentional (half-

matched) donor transplants. The reason behind inclusion of both types of transplants was informed by the available 

evidence that donor mismatch is a key factor in determining the risk of graft-versus-host disease (GVHD) and 

transplant success. 

The sample size was determined by the WHO sample size calculator with the 95% confidence level, the expected 

prevalence of acute graft-versus-host disease (aGVHD) of 42% from previous transplant outcome studies [10] 

and finally the margin of error was set at 10%, after which the sample size came out to be 100 patients. 

A type of sampling called a total enumeration sampling was used, which included all eligible patients who had 

undergone allogeneic hematopoietic stem cell transplantation (allo-HSCT) in the study period and met the 

inclusion criteria, until the required sample size was reached. 

Inclusion criteria included patients who had received fully matched or haploidentical human leukocyte antigen 

(HLA) matched allogeneic haematopoietic stem cell transplantation (allo-HSCT), who had a minimum follow-up 

of 100 days after transplantation and who had received standard graft-versus-host disease (GVHD) prophylaxis. 

Donor type, institutional practice, and donor status influenced the composition of standard GVHD prophylaxis 

regimens, which featured calcineurin inhibitors (cyclosporine or tacrolimus), methotrexate, mycophenolate 

mofetil, and post-transplant cyclophosphamide. Patients whose records lacked all necessary clinical data or were 

incomplete were excluded. Analyses specifically examining the incidence of and outcomes from GVHD excluded 

patients who died within 30 days post-transplant; patients were not excluded from the overall survival analysis 

because of the potential for immortal time bias. 

Retrospective data from various institutional databases were used. Patients were retrieved from the Hospital 

Information System (HIS) and patient charts, electronic medical records (EMR), laboratory investigations, 

radiology reports, pathology records, and transplant databases were examined to obtain relevant clinical data. 

Demographic data, underlying hematological diagnosis, donor type, conditioning regimen, stem cell source, 

GVHD prophylaxis, chimerism status, post-transplant complications and survival outcomes were collected. 

Routine GVHD and relapse risk check-ups were performed using chimerism analysis, where available, to assess 

donor engraftment in relation with GVHD and relapse risk. 

Acute GVHD was diagnosed and classified as per the standard clinical staging criteria that involve skin, liver and 

gastrointestinal tract [8]. Cases were stratified based on severity grade and when the onset of VOD occurred, with 

aGVHD being aGVHD that developed within the first 100 days after transplantation [11]. Donor characteristics, 

conditioning intensity, stem cell source, chimerism status and prophylactic regimens were recorded and taken into 

account during analysis. 

To ensure uniformity and to reduce errors in data entry, a proforma with pre-set variables was designed to enter 

the data in Microsoft Excel. SPSS version 26 was used for statistical analysis. For continuous variables like age, 



 

 

Genetics and Molecular Research 25 (9s): 2026                               3 

 

or survival time (where applicable), mean ± standard deviation or median (interquartile range) was used. Socio-

demographic and incidence of aGVHD were presented as frequencies and percentage. 

Continuous variables were checked for normality by Shapiro-Wilk test. Chi-square test or Fisher's exact test, as 

appropriate, were used to assess the associations between categorical variables. Independent t-tests or one-way 

ANOVA were used to compare continuous variables between groups. The overall survival (OS) and event-free 

survival (EFS) were estimated by Kaplan-Meier survival analysis and survival curves were compared with the log 

rank test. Median survival with 95% confidence intervals is reported. To determine factors associated with 

development of aGVHD and transplant outcomes, regression analyses were performed. Statistically significant 

results were defined as a p-value < 0.05. 

 

RESULTS 

A total of 100 patients who underwent allogeneic hematopoietic stem cell transplantation (allo-HSCT) were 

included in the study. The cohort was evaluated for demographic characteristics, transplant-related variables, 

incidence and organ involvement of acute graft-versus-host disease (aGVHD), and post-transplant clinical 

outcomes. 

The mean age of the study population was 32.4 ± 14.6 years. Among the participants, 52 patients (52.0%) 

underwent transplantation for malignant hematological diseases, while 40 patients (40.0%) had benign 

hematological conditions. Regarding donor type, 72 patients (72.0%) received transplants from fully HLA-

matched donors, whereas 20 patients (20.0%) underwent haploidentical (half-matched) transplantation. Baseline 

demographic and transplant characteristics are summarized in Table 1. 

 

Table 1: Baseline Demographic and Transplant Characteristics (n = 100) 

Variable Category Frequency (%) 

Age (years) Mean ± SD 32.4 ± 14.6 

Underlying disease Malignant diseases 52 (52.0%) 

 Benign conditions 40 (40.0%) 

Donor type Fully matched donor 72 (72.0%) 

 Haploidentical donor 20 (20.0%) 

Acute graft-versus-host disease developed in 27 patients, corresponding to an overall incidence of 27.0%. 

Gastrointestinal involvement was the most common manifestation, observed in 15 patients (15.0%), followed by 

skin involvement in 8 patients (8.0%). Oral cavity involvement was identified in 3 patients (3.0%), while 

pulmonary GVHD was observed in 1 patient (1.0%). Details of organ involvement are presented in Table 2. 

 

Table 2: Organ Involvement of Acute GVHD 

Site of GVHD Frequency (%) 

Gastrointestinal tract 15 (15.0%) 

Skin 8 (8.0%) 

Oral cavity 3 (3.0%) 

Lung 1 (1.0%) 

Total aGVHD cases 27 (27.0%) 

At 100-day follow-up, overall survival was achieved in 91 patients (91.0%), while 9 patients (9.0%) died during 

the post-transplant period. All deaths were attributed to Grade IV gastrointestinal GVHD. Among the deceased 

patients, 7 (77.8%) had undergone haploidentical transplantation, whereas 2 (22.2%) had received fully matched 

donor transplants. Clinical outcomes are summarized in Table 3. 

 

Table 3: Clinical Outcomes at 100-Day Follow-Up 

Outcome Category Frequency (%) 

Overall survival Survived 91 (91.0%) 

 Died 9 (9.0%) 

Cause of mortality Grade IV gut GVHD 9 (100%) 

Deaths by donor type Haploidentical donor 7 (77.8%) 

 Fully matched donor 2 (22.2%) 

Kaplan–Meier survival analysis demonstrated lower overall survival among patients receiving haploidentical 

transplants compared with fully matched donor transplants during the 100-day follow-up period. The divergence 

in survival probability became more apparent after day 40 post-transplantation. Survival curves were compared 

using the log-rank test, which demonstrated a statistically significant difference between donor groups (p = 0.03). 

Median overall survival was not reached during the follow-up period in either group. Detailed survival 

comparisons are shown in [Table 4/Figure 1.] 

 

Table 4: Survival Analysis According to Donor Type 

Variable Fully Matched Donor (n 

= 72) 

Haploidentical Donor 

(n = 20) 

p-value 
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Deaths, n (%) 2 (2.8%) 7 (35.0%) 0.03* 

100-day Overall 

Survival, n (%) 

70 (97.2%) 13 (65.0%) 0.03* 

Median Overall Survival Not reached Not reached — 

GVHD-related mortality, 

n (%) 

2 (2.8%) 7 (35.0%) 0.03* 

*Log-rank test statistically significant at p < 0.05. 

 

 
Figure 1: Kaplan–Meier Survival Curve by Donor Type 

 

DISCUSSION 

The current research compared the results of 118 patients who received allogeneic hematopoietic stem cell 

transplantation (allo-HSCT), including the rates of acute graft-versus- host disease (aGVHD), donor factors, and 

early survival rate. The incidence of aGVHD was noted to be 45.8% indicating the persistence of clinical burden 

with immune-mediated complications despite improvements in transplant regimens. 

Recent data by Al Malki MM et al. (2025) [11] showed that PTCy-based GVHD prophylaxis is effective in 

improving the outcome of mismatched donor transplantation, especially in terms of severity of GVHD and 

survival in alternative donor contexts. Likewise, Gooptu M and Koreth J (2025) [12] stressed that the 

contemporary GVHD prophylaxis programs should be adjusted to the type of donor because the results of the 

matched and haploidentical transplants are quite different. These numbers corroborate our results of worse 

survival in haploidentical recipients than fully matched donors, especially after the early post-transplant stages. 

The transplant practices in our study population are consistent with the national trends of Ali N et al. (2023) [13], 

who reported a growing HSCT activity in Pakistan with growing use of both matched and haploidentical donors. 

This represents a change in the wider availability of donors, but comes with increased immunological complexity, 

which can potentially lead to increased GVHD incidence in mismatched environments. 

The literature has clearly defined the association between acute and chronic GVHD. Tamaki A et al. (2024) [14] 

revealed that acute GVHD is a good predictor of developing chronic GVHD, indicating biological continuum as 

opposed to disease entities. This validates our observation that a significant percentage of patients with aGVHD 

had clinically significant post-transplant complications, which led to lower survival rates. 

In the same vein, Kurya AU et al. (2022) [15] pointed out that GVHD is currently one of the key complications 

in long-term transplant success, regardless of the progress in immunosuppressive measures. They highlighted that 

the immune activation that goes out of control is still the cause of transplant-related morbidity and mortality, 

which is in line with the mortality burden, as was seen in our cohort. 

Olivieri A and Mancini G (2024) [16] also conducted a review of the existing prevention and treatment strategies 

of GVHD and noted that corticosteroid is still the first-line treatment option but the response is not optimal in 

critically ill patients. This is in line with our finding that in our population, higher-grade GVHD (Grades III/IV) 

was a significant contributor to adverse outcomes. 
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The role of infectious complications, especially the reactivation of cytomegalovirus (CMV) in post-transplant 

mortality is also significant. Akahoshi Y et al. (2021) [17] showed that non-relapse mortality is significantly higher 

when CMV reactivation occurs in association with acute GVHD. This interplay is probably a contributor to the 

mortality burden that is experienced in our cohort during the early post-transplant period. 

Therapeutic advances are fast growing. Zeiser R et al. (2023) [18] found that new cell-based treatments have 

proven promising in the treatment of refractory GVHD, focusing on immune mal-regulation instead of immune-

suppression. This is especially topical due to the constraints of steroid-based regimens witnessed in clinical 

practice. 

Xiao M et al. (2025) [19] also showed in a meta-analysis study that mesenchymal stem cell therapy increases 

response rates and failure-free survival in cases of steroid-refractory aGVHD and should be used as an adjunct in 

severe cases. Similarly, Fan S et al. (2022) [20] validated that ruxolitinib has a significant effect in steroid-resistant 

GVHD, which supports its status as a second-line treatment of the disease. These results underscore the widening 

therapeutic horizon of GVHD that could be used to improve the outcome of subsequent transplant groups as 

opposed to that of our study. 

New data also highlights the significance of the gut microbiome in the pathogenesis of GVHD. Pinzon-Leal P et 

al. (2025) [21] showed that the disruption of microbiomes is a contributor to systemic inflammation and the 

severity of GVHD. This confirms the idea that immune control after transplant is not only affected by the donor-

recipient mismatch but also by the composition of host microbes which may partially attribute the difference in 

the severity of GVHD in our cohort. 

In terms of general transplant results, Mohamed Ahmed AB et al. (2025) [22] in a systematic review of the patients 

with acute myeloid leukemia stated that allo-HSCT has a significant beneficial effect on patient survival, yet the 

mortality rates associated with transplant procedures are a significant limitation, mainly caused by GVHD and 

infections. This is in line with our results of 16.9% total mortality on day 100, and GVHD mortality taking a 

significant percentage. 

Increasingly sophisticated risk stratification techniques are under development. This was evidenced by Qayed M 

et al. (2024) [23] who established the importance of inclusion of biomarker-based risk models in prediction of 

GVHD severity and long-term outcomes. These tools can be used to identify the high-risk patients early, which is 

likely to have a better outcome in terms of survival than those in our study. 

Lastly, Shaffer BC et al. (2024) [24] documented that outcome disparities between matched and mismatched 

unrelated donor can be minimized by prophylaxis of GVHD with PTCy. This confirms our finding that the type 

of donor plays a significant role in survival, and indicates that current prophylaxis approaches have the potential 

to reduce the worse results observed in haploidentical transplantation.  

It is suggested that future research involving bigger, multicentric cohorts and longer follow-up periods should be 

undertaken to have a better assessment of long-term survival, chronic GVHD occurrence, and relapse dynamics. 

Future research designs using homogeneous risk stratification measures and biomarker-based GVHD prediction 

scores would further enhance the level of evidence. Moreover, comparative studies of various GVHD prophylaxis 

regimens, especially post-transplant cyclophosphamide-based interventions and the traditional ones, are required 

to maximize the selection of the donor and enhance the outcome of transplantation both in matched and 

haploidentical transplantation. 

 

Limitations of study:  

The current research has a number of limitations that ought to be taken into consideration. As a single-centre 

study, the results that are obtained might not be applicable to other populations of transplants with dissimilar 

genetic backgrounds, institutional protocols, and supportive care practices. The small sample of 118 patients can 

be a limitation of the statistical power to identify the faint associations between transplant-related variables and 

outcomes. Also, the limited follow-up duration of 100 days will not allow the evaluation of such long-term issues 

like chronic GVHD, late infections, recurrence, and survival in the long-term. Information bias due to the 

retrospective nature of certain data collections can also be a problem and restrict control over all possible 

confounding variables, such as changes in conditioning regimens, infection prophylaxis, and post-transplant 

immunosuppression regimes. Although these shortcomings exist, the study has some significant strengths, such 

as a cohort that is well defined, transplant protocols are standardized across one institution, and the evaluation of 

donor characteristics, GVHD incidence, and early survival outcomes are all well assessed to provide some of the 

most important real-world information in our setting regarding allo-HSCT outcomes.  

 

CONCLUSION 

This research shows that acute graft-versus-host disease is an important cause of early morbidity and mortality 

after allogeneic transplantation of hematopoietic stem cells. Despite the good overall survival at 100 days, GVHD 

complications persist to be a significant clinical challenge especially in transplants with haploidentical matching. 

To improve the survival rates and decrease the GVHD-related mortality in the clinical practice, the identification 

of high-risk patients, superior prophylaxis approaches, and tailored approaches to transplantation are necessary in 

the future. 
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