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ABSTRACT 

Objective: To determine correlation of CD3dose with Acute Graft Versus Host Disease (GVHD) in patients 

undergoing HSCT. 

Methods: This prospective study enrolled a total of n=124HSCT patients at the Armed Forces Bone 

Marrow Transplant Center in Rawalpindi between February 2021 and October 2022. Total n=124 patients 

were enrolled. All patients were followed for 100 days post allogenic stem cell transplant. Quantitative 

variables, such as recipient's and donor's age, Total nucleated cells, CD3+ T cells and CD34 dose. 

Qualitative variables, including the recipient's and donor's age, gender, gender mismatches, underlying 

disease, type of transplant, source of graft, CMV infection, type of GVHD prophylaxis, incidence of stage 

and grade of GVHD. 

Results: Median age was 10years. Eighty patients were male and n=40were females. The primary source 

of graft was bone marrow harvest (81.3%) followed by a combination of bone BMH and peripheral blood 

stem cells (16.9%), and only (PBSC) (1.6%). Median dose of TNC was 5.10, CD34 dose 4.07and CD3+ T 

cells dose was 3.7. Twenty six (21%).patients developed acute graft versus host disease. Grade II in 61.8 

%, grade III in 30.8 %while grade IV in 7.7% patients. Those patients with TNC dose ≥8x108/kg 

hadfrequent aGVHD which showed a statistical significance. CD34 and CD3  cells dose didn’t show any 

statistically significant correlation with development of aGVHD .Eight (6.4%) patients died in our study. 

OS was 93.5% and DFS was 91.6% with GRFS of 78.7%. 

Conclusion: Our findings suggest that CD3+ T cell dose may not be an independent predictor of aGVHD 

in our patient population where donors are sibling donors in majority of cases.Further larger-scale studies 

are required to provide a more comprehensive understanding of the role of CD3+ T cells doseand other 

intricate factors influencing development of aGVHD in allogeneic HSCT in our population. 
 

Keywords: Hematopoietic stem cell transplant, Acutegraft versus host disease, CD3+ T cells dose, Total 

Nucleated Cells 
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1. INTRODUCTION 

            Allogeneic hematopoietic stem cell 

transplantation (HSCT) is a curative 

treatment for a malignant and non-malignant 

hematologic illnesses.1aGVHD is a leading 

cause of non-relapse death, and it can cause 

long-term morbidity.2 HLA mismatching is 

regarded as the major risk factor of 

aGVHD.Other risk includes recipient-donor 

gender mismatch, female to male donor, 

donor age, type of GVHD prophylaxis, graft 

source, CD34/TNC dose.3  Data on CD3+T 

cells dose in graft and its association with the 

occurrence of aGVHD is still evolving. 4 

       CD3+T cells surface marker plays role in 

the immune system, in the recognition and 

targeting of foreign cells or tissues.5 

Hypothetically in context of allogenic HSCT, 

the dose of CD3+ T-cells infused to the 

recipient can have a profound influence in the 

incidence and severity of aGVHD.6 

            Studies have shown that patients who 

receive higher CD3+ T cells dose during 

transplantation are more likely to develop 

aGVHD.7 Saad et al reported CD3+T cells 

dose of <30 × 107/kg was associated with 

reduced risk of acute GVHD.8 However, 

finding the optimal CD3 dose that balances 

the risk of aGVHD with the desired graft-

versus-leukemia (GVL) effect, remains a 

challenge .9 

              In this article, we present the 

findings of single- transplant center study, 

with an aim to evaluate the correlation 

between CD3+T cellsdose and aGVHD. 

2. METHODOLOGY 

            This prospective study enrolled a 

total of n=124HSCT patients at the Armed 

Forces Bone Marrow Transplant Center in 

Rawalpindi between February 2021 and 

October 2022. All patients were followed for 

100 days post HSCT. Patients who had a 

primary graft failure or underwent a second 

HSCT were not eligible.The institutional 

review board formallyapproved the study. 

Informed consent was obtained from the 

legal guardians of all participants. 

Data collection included variables i.e age, 

gender of the patients and donors, gender 

mismatch, the use of Thymoglobulin (ATG), 

the source and dose of infused stem cells 

(including CD3+T cells, CD34+, and TNC), 

aGVHD stage and 

grade,aGVHDprophylaxis, mucositis, and 

CMV reactivation. 

Conditioning regimens employed in the study 

included myeloablative (MAC), reduced 

intensity (RIC), and non-myeloablative 

(NMA) regimens.Gluck berg-Seattle criteria 

was used to grade skin, gut and liver 

GVHD.Treatment of aGVHD was used as 

perseverity criteria. Spanning from topical 

steroids to weight based systemic immune 

suppression treatments in severe cases. 

The collected data was analyzed using 

(SPSS) version 26. Quantitative variables, 

such as recipient's and donor's age, TNC 

dose, CD3+ T cells dose, CD34 dose, were 

assessed for their mean and standard 

deviation. Qualitative variables, including 

the recipient's and donor's gender, gender 

mismatch, underlying disease, type of 

transplant, source of graft, CMV infection, 

GVHD prophylaxis, and stages and grades of 

aGVHD, were analyzed for frequency and 

percentages. The chi-square and t-tests were 

used to determine the significance of various 

variables. Variables with p-values less than 

0.05 were deemed statistically significant. 

The Kaplan-Meier plot was used to calculate 

overall survival (OS), disease-free survival 

(DFS), and graft-versus-host disease-free and 

relapse-free survival (GRFS). 

3. RESULTS 

                         Theoverall number of 

participants was 124. Median age were 10. 

The main source of graft was BMH (81.3%) 

followed by BMH+PBSC (16.9%) and then 

PBSC only (1.6%). Median TNC dose was 
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5.10x108/kg, CD34 count was 4.07x106/kg 

and CD3+T cells dose was 3.74x 107/kg. 

Patient and transplant characteristics are 

given under 

Table 01 
Table 1: Patients and donor demography 

  
Frequency Percent 

Recipient Gender Male 84 67.7 
 

Female 40 32.3 

Donor Gender Male 69 55.6 
 

Female 55 44.4 

Disease AA 17 13.7 
 

AML 11 8.9 
 

B-ALL 10 8.1 
 

BSS 01 0.8 
 

BTM 48 38.7 
 

CML 02 1.6 
 

CML-ALL 02 1.6 
 

FA 04 3.2 
 

GT 01 0.8 
 

MDS 09 7.3 
 

Osteopetrosis 01 0.8 
 

PID(CGD=1, 

HLH=3, 

SCID=1 and 
Jobs=1) 

06 4.8 

 
PNH 05 4.0 

 
Sideroblastic 
Anemia 

 01 0.7 

 
T-ALL          06 4.8 

Types of 
Transplant 

Fully matched  118 95.2 

 
Haploidentical 

match 

6 4.8 

Type of Graft  BMH 101 81.3 
 

BMH+PBSC 21 17.2 
 

PBSC           02 01.5  

GVHD 
Prophylaxis  

CSA 

CSA+MMF 

CSA+MTX 

CSA+MTX+MMF 

CSA+MMF+PTCy 

 
 

  

 
15 

14 

82 
08 

05 

 
12.1 

11.3 

66.1 
6.4 

04 

TG 

Yes 

No 

 
 

108 

16 

 

87.1 

12.9 

Ninety patients developed mucositis. 

Grade(1) in(n=23,18.5%),Grade(2) in 

(n=441,33.1%),Grade(3) in(n=21,16.9%) 

and Grade(4)in (n=5,4%). CMV reactivation 

was observed in 53.2%. 

          Twenty six (21%) patients developed 

aGVHD. Mean day for onset of acute GVHD 

was Day +34. Frequency of organs 

involvement was in order of skin, gut 

followed by liver.  

Details of aGHVD with stages and grades are 

given in  

Table:2. 
Table:2 aGVHD , its grades and different stages 

  
Frequency Percent 

aGVHD  Yes 26 21 
 

No 98 79 

Acute skin GVHD  Stage I 5 35.7 
 

Stage II 4 28.6 
 

Stage III 3 21.4 
 

Stage IV 2 14.3 

Acute Gut GVHD Stage I 5 35.7 
 

Stage II 4 28.6 
 

Stage III 3 21.4 
 

Stage IV 2 14.3 

Acute Hepatic 

GVHD 

Stage I 4 36.4 

 
Stage II 3 27.3 

 
Stage III 3 27.3 

 
Stage IV 1 9 

Grades of acute 

GVHD 

Grade II 16 61.5 

 
GradeIII 8 30.8 

 
Grade IV 2 7.7  

aGVHDcompletely resolved in 21  

(80.8%)whereas in 5 (19.2%) patientsGVHD 

persisted beyond +100 days of observation. 

Complete resolution of aGVHD occurred by 

mean day+73. Patients who received TNC 

dose ≥8x108/kg experienced more frequent 

aGVHDas compared to patients receiving 

TNC dose <8x108/kg (p-value=0.002). CD34 

and CD3+T cells dose didn’t show any 

statistically significant correlation with 

aGVHD(p-value=0.06). 

Correlations of aGVHD with other variables 

are given in Table 3. 
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Table 3: Correlations of aGVHD with 

different variables 
                    aGVHD 

          Yes         No P-Value 

          n 

(%) 

      n (%)  

Donor Gender    

Male 10 (14.5)       59 

(85.5) 

 

Female                                    16 (29.1)       39 
(70.9) 

 

   0.047 

Female to Male 

Donor 

11 (8.9)       27 

(21.8) 

0.147 

    

Relation with 

Recipient 

   

Sister 14 (23.7) 35 (59.3)  

Brother 10 (15.2) 56 (84.8)  

Mother 2 (40) 3 (60)  

Father  0(0) 4(100)  

   0.157 

Conditioning    

MAC 23 (23.7) 74 (76.3)  

NMA 3 (14.2) 18 (85.8)  

RIC  0 (0) 6 (100)  

   0.273 

Type of Transplant    

Allo 24 (20.3)  94 (79.7)  

Haplo  2 (33.3) 4 (66.7)  

   0.446 

GVHD 

Prophylaxis 

   

CSA 2 (13.3) 13 (86.7)  

CSA+MTX 15(18.2) 67(81.7)  

CSA+MMF 5(35.7) 9(64.3)  

CSA+MTX+MMF 4 (50) 4 (50)  

CSA+MMF+PTCy               0 5(100)  

   0.082 

TG administration 23 (88.5)  3 (11.5)  

   0.815 

Total 8(6.4%) patients died in our 

observation period. Most common cause of 

death was secondary graft failurefollowed by 

disease relapse, veno-occlusive disease and 

transplant associated thrombotic 

microangiopathy. OS was 93.5% with DFS 

of91.6% while GRFS was 78.7%. 

Figure 1: Overall Survival 

 

 
Figure 2: Disease Free Survival 

 
 

Figure 3: Graft versus Host Disease Relapse 

Free Survival 

 

4. DISCUSSION 

            HSCTis therapeutic approach for a 

wide range ofbenign and malignant 

hematologic disorders. The decision to 

pursue HSCT is influenced by several 

factors, including diagnosis, disease stage, 

patient's performance status, and the 

availability of suitable donor.However, 
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HSCT is associated with inherent risks of 

morbidity and mortality. Major contributors 

of morbidity and mortality in post HSCT 

patients are opportunistic infections, organ 

toxicity and Graft vs Host disease.10 

         A subset of Tcells plays a significant 

role in mediating aGvHD. CD3+ T cells is 

responsible for adaptive immune responses 

however when donor T cells identify host 

tissues as foreign antigens this can lead to 

tissue injury by mounting an immune 

response against them manifest asaGVHD.11 

Within the CD3 subset, there are two major 

categories: alpha/beta (αβ) T cells and 

gamma/delta (γδ) T cells. α/β T cells are 

implicated in adaptive immune responses and 

are often responsible for GVHD whereas γ/δ 

T cells are part of the innate immune system 

and do not contribute to aGvHD. Strategies 

that selectively deplete α/β T cells while 

sparing γ/δ T cells have shown promise in 

reducing GVHD risk, improving immune 

reconstitution and potentially enhancing the 

graft-versus-tumor (GVT) effect.12 

Research in the role of specific CD3 subsets 

like α/β, γ/δ, CD4+ and CD8+ T-cells in the 

incidence of acute GVHD is ongoing 

process.In Pakistan we do not havethe 

technological sophistication to carry out the 

same. However, we want to see the impact of 

CD3+ T cells innocuous relation to 

aGVHD.13Achieving the delicate balance 

between graft-versus-leukemia effects and 

GVHD mitigation remains a central 

challenge in HSCT.14 

Our study included a total of n=124 patients. 

The primary source of graft was bone marrow 

harvest (81.3%), followed by a combination 

of bone marrow harvest and peripheral blood 

stem cells (BMH+PBSC) (16.9%), and only 

(PBSC) (1.6%). Similar to our results Furey 

et al from Colambia reported  BMH as the 

primary source of graft, followed by 

PBSC.15In our study median dose of TNC 

was 5.10x108/kg, CD34 4.07x106/kg and 

CD3+  3.74x 107/kg. Halahleh et al from 

Jordan reported a median dose of TNC, 

CD34+ and CD3+ T cells as 7 × 108/kg , 7.2 

× 106/kg, 19.5 × 107/kg respectively.16 Higher 

CD3 +T cells dose in this cohort is likely due 

to stem cells collection from peripheral blood 

while in our study main source of stem cells 

was bone marrow. 

Thirty-seven (29.8%) patients developed 

aGVHD(grade II-IV). When stratifying 

aGVHD with various risk factors, donor 

gender, donor relation, GVHD prophylaxis, 

conditioning and transplant type didn’t show 

statistically significant correlation with 

incidence of aGVHD. In contrast to our study 

Zaidman et al, reported an incidence of 

aGVHD of (29.1%)with statistically 

significant incidence of aGVHD related to 

gender mismatch, donor type, stem cells 

source, however unlike our study Zaidman et 

aldid not show any statistical significance of 

GVHD prophylaxis (CSA+MMF).17 In 

contrast to Rombergers and colleague18 study 

that showed no substantial correlation 

between TNC dosage and aGVHD , our study 

showed that patients who received TNC dose 

≥8 x 108/kg experienced a higher incidence 

of aGVHD and this difference was 

statistically significant (p-value=0.000).This 

discrepancy might be attributed to the fact 

that Remberger's study utilized a highest 

TNC dose of 3.2x10^8/kg.CD3+ T cells dose 

in our study didn’t show any statistically 

significant correlation with aGVHD. This 

could be attributed to use of sibling donors in 

our study besides use of ATG/TG being 

employed as prophylaxis. In parallel to our 

observation, Saad et al use a cutoff value of 

CD3+ T-cell doses of (14 × 107/kg in MSD; 

15 × 107/kg in MUD) for PBSC, and they did 

not find a significant influence on incidence 

of aGVHD.19Mussetti et al reported 234 

subjects haplo HSCT showed that graft 

CD3+ T-cell dose was directly related to 

incidence of all-grade aGVHD and 

cGVHD.20This effects is explained by the 
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greater degree of HLA disparity between 

Haploidentical donors. 

5. CONCLUSION 

             Our findings suggest that CD3+ T 

cell dose may not be an independent predictor 

of aGVHD in our patient population where 

donors are sibling donors in majority of 

cases. Further larger-scale studies are 

required to provide a more comprehensive 

understanding of the role of CD3+ T cells 

dose and other intricate factors influencing 

development of aGVHD in allogeneic HSCT 

in our population. 
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