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INTRODUCTION 

Blood is a vital tissue responsible for oxygen transport, immune defense, and coagulation [1]. 
It consists of plasma, which suspends cellular components including erythrocytes, leukocytes, and 
platelets. Platelets, or thrombocytes, are cytoplasmic fragments of megakaryocytes formed in the 
bone marrow through hematopoiesis, with each megakaryocyte producing approximately 2,000–
4,000 platelets [2]. These anucleate, 1–4 μm fragments are essential for hemostasis through vascular 
repair, adhesion, and aggregation [3,4]. Low platelet counts (thrombocytopenia) can lead to bleeding, 
while excessive counts increase thrombotic risk [5]. Platelets typically survive for 8–12 days and are 
clinically indicated in thrombocytopenia, leukemia, cancer, and other malignancies [6,7].  

Platelet transfusion can be performed using random donor platelets (RDP) from whole blood 
or single donor platelets (SDP) obtained via apheresis. RDP requires multiple donors, carries a higher 
risk of infection transmission, and increases the likelihood of anti-Human Leucocyte Antigen 
(HLA)/Human Platelet Antigen (HPA) alloimmunization, which may cause transfusion refractoriness 
[8]. Apheresis, first described by John J. Abel in 1914, enables the collection of high-quality platelets 
from a single donor with minimal risk [9,10]. Thrombopheresis can yield platelet quantities 
equivalent to 4–6 conventional units (~300 mL) [11,12] and has shown comparable hemostatic 
efficacy to pooled platelet concentrates in patients with acute myeloid leukemia 
(AML)/myelodysplastic syndrome (MDS), while achieving higher post-transfusion increments, 
particularly in adults [13-15].  
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Blood transfusion involves transferring blood or its components from a donor to 
a recipient, with thrombopheresis or single-donor platelet (SDP) transfusion 
being one of its key forms. Although generally safe, platelet transfusion carries 
risks, including immune and non-immune refractoriness and mild reactions. This 
study aimed to evaluate platelet count responses following single-dose 
thrombopheresis transfusion. A retrospective analysis was conducted using data 
from 42 patients who received 115 thrombopheresis units at Mayapada Hospital 
Tangerang between January 2019 and September 2020. The mean platelet 
increment was 16.9×10³/μL, and the mean corrected count increment (CCI) was 
10.8×10³/μL. Based on CCI evaluation, 74% of patients showed a successful 
transfusion response, while 26% experienced platelet refractoriness. A 0.9% 
transfusion reaction rate was observed, manifesting as a single case of urticaria. 
Statistical analysis showed no significant differences in response among different 
disease groups (p > 0.05). These findings indicate that single-dose 
thrombopheresis is generally effective in improving platelet counts and is 
associated with a very low incidence of adverse reactions. However, the 
occurrence of refractoriness underscores the importance of identifying 
contributing factors, particularly immunologic mechanisms, to enhance 
transfusion outcomes and patient safety. 
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Despite its advantages, platelet transfusion carries potential risks, including immune-mediated 
refractoriness—defined as a post-transfusion platelet increment <7,500/μL after at least two 
transfusions—caused by sepsis, splenomegaly, disseminated intravascular coagulation (DIC), 
trauma, or alloimmunization [16-20]. Other adverse events range from mild reactions to severe 
anaphylaxis, and leukoreduced apheresis platelets may reduce infection risk, HLA sensitization, and 
improve transfusion response when post-transfusion increments exceed 30,000/μL [21-23]. 
 Inappropriate platelet administration can lead to significant clinical and economic 
consequences. While thrombopheresis is increasingly utilized, data on its post-transfusion platelet 
increment, refractoriness rates, and transfusion reactions remain limited in certain patient 
populations. This study aims to evaluate platelet count increments following single-dose 
thrombopheresis, identify cases of post-transfusion refractoriness, and compare responses across 
disease groups. The findings are expected to guide safe transfusion practices and support 
thrombopheresis as an effective strategy to optimize therapeutic outcomes while minimizing 
adverse events. 
 Although previous studies have investigated platelet transfusion efficacy using single-donor 
apheresis, most have focused on hematology or oncology populations in tertiary centers outside 
Indonesia, with variable methodologies and post-transfusion evaluation times. For instance, Gurkan 
et al. [13] and Singh et al. [14] reported adequate platelet increments and hemostatic efficacy of 
single-donor apheresis in AML/MDS patients, while Prawita et al. [38] found a mean post-transfusion 
increment of 22.6×10³/μL and a CCI of 13.6×10³/μL in patients at Sanglah Hospital Bali. However, 
these studies often lacked comprehensive analysis of transfusion refractoriness and its potential 
clinical determinants, such as sepsis, Idiopathic trombocytopenic purpura (ITP), or other comorbid 
conditions frequently encountered in general hospital populations. Furthermore, limited data exist 
regarding the real-world outcomes of single-dose thrombopheresis transfusions in Indonesia, 
particularly outside major teaching hospitals. Therefore, this study aims to fill that gap by evaluating 
platelet count responses, corrected count increments, and refractoriness rates following single-dose 
thrombopheresis at Mayapada Hospital Tangerang. By comparing transfusion outcomes across 
disease groups and documenting the frequency of adverse reactions, this research provides updated, 
context-specific evidence on the effectiveness and safety of thrombopheresis in a broader clinical 
population, thereby complementing and extending previous findings [13,14,38,39,40]. 
 

MATERIALS & METHODS 

This study employed a retrospective descriptive-analytic design using patient data obtained 
from Mayapada Hospital Tangerang between January 2019 and September 2020. The variables and 
operational definitions used in this study are summarized in Table 1, which outlines the process of 
patient selection, data retrieval, and variable classification for analysis. Patient screening and 
eligibility assessment were conducted prior to data extraction to ensure only complete and valid 
records were included for statistical evaluation. 
 

Table 1. Research variables 

No. Variable Definition of Operational Variable (DOV) Source Unit 

1 Platelet 
values pre- 
and post-
transfusion 

Platelet values before and after platelet transfusion 
is administered. 

Patient 
register 

/μL 

2 CCI The correction value of post-transfusion platelet 
count minus pre-transfusion platelet count 
multiplied by the body surface area and divided by 
the yield of the plateletpheresis product. 

Calculation 
data 

/μL 

3 Diagnosis Data of accompanying diseases for the patient Patient 
register 

 

 
All patients who received single-donor thrombopheresis transfusions within the study 

period were screened. Inclusion criteria were: (1) patients with complete medical records including 
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pre- and post-transfusion platelet counts within 1–24 hours, (2) documented diagnosis and 
demographic data, and (3) transfusion of a single unit (dose) of thrombopheresis. Exclusion criteria 
included: (1) incomplete or missing hematology data, (2) concurrent transfusion of other blood 
components (e.g., packed red cells or plasma), (3) repeated transfusions within 24 hours that could 
confound platelet increment measurement, and (4) documented clinical conditions that significantly 
alter platelet kinetics such as splenectomy, massive bleeding, or bone marrow suppression therapy 
within the observation window. 

Patient data were retrieved from the hospital’s Laboratory Information System (LIS) and 
medical records. Variables included gender, age, ABO blood type, diagnosis, pre- and post-transfusion 
platelet counts, and transfusion reactions. To minimize confounding, patients with sepsis, DIC, or 
medications known to affect platelet survival (e.g., heparin, aspirin, Nonsteroidal anti-inflammatory 
drugs (NSAIDs)) were analyzed separately in subgroup comparisons. 

Data were processed using Statistical Product and Service Solution (SPSS) version 23.0. 
Descriptive statistics were used to summarize demographic and hematological parameters. 
Continuous variables (e.g., platelet counts, CCI) were presented as mean ± standard deviation. 
Differences between pre- and post-transfusion platelet counts were tested using the paired t-test for 
normally distributed data or the Wilcoxon signed-rank test for non-normal distributions. The 
association between transfusion response (successful vs. refractory) and categorical variables such 
as sex, diagnosis, and blood type was analyzed using the chi-square test or Fisher’s exact test. One-
way ANOVA (Analysis of Variance) was applied to compare mean CCI values across different disease 
groups, with a significance threshold set at p < 0.05. 

This study follows a retrospective workflow beginning with the identification of all 
thrombopheresis recipients, followed by eligibility screening based on inclusion and exclusion 
criteria. Eligible patients’ pre- and post-transfusion laboratory data were extracted and analyzed to 
calculate platelet increments and CCI. The results were then compared across diagnostic categories 
and demographic variables to evaluate transfusion effectiveness and refractoriness trends. 
 

RESULTS AND DISCUSSION 

Characteristics of Research Subjects 
Between January 2019 and September 2020, a total of 42 patients underwent single-donor 

thrombopheresis transfusion at Mayapada Hospital Tangerang. The demographic characteristics of 
the research subjects are presented in Table 2, showing the distribution of patients by age and 
gender. The mean ± SD (Standard Deviation) age of subjects was 57.3 ± 14.9 years, ranging from 18 
to 79 years. The gender distribution was nearly equal (male = 20 [47.6%]; female = 22 [52.4%]). 
Older patients (> 50 years) represented 71.4% of the total, reflecting the higher transfusion demand 
among those with hematologic or infectious diseases at advanced age. The predominance of elderly 
patients is consistent with previous reports showing an increased need for platelet transfusion with 
advancing age due to comorbidities and degenerative conditions [13, 23]. 

 

Table 2. Distribution of patients by age and gender. 

Variable Patient Distribution 
Total 

Frequency % 

Age (years) <40 10 23.8 

 41-50 2 4.8 
 51-60 11 26.2 
 61-70 10 23.8 
 >70 9 21.4 

Gender Male 20 47.6 
 Female 22 52.4 

 
Blood Type and Clinical Diagnosis 

The distribution of blood types and clinical diagnoses among the study population is 
summarized in Table 3. Blood group O was most common (47.6%), followed by A (26.2%), B (16.7%), 
and AB (9.5%). This trend aligns with the general Indonesian population distribution [24]. 
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Table 3. Distribution of patients by ABO blood type and underlying diagnosis. 

Variable 
Patient 

Distribution 
Frequency % 

Blood Type A 11 26.2 
 B 7 16.7 
 O 20 47.6 
 AB 4 9.5 

Diagnosis Sepsis 13 31 
 Idiopathic 

trombocytopenic 
purpura 

10 23.8 

 Acute Lymphoid 
Leukemia 

1 2.4 

 Acute Myeloid 
Leukemia 

6 14.3 

 Myelodysplastic 
syndrome 

4 9.5 

 Disseminated 
Intravascular 
Coagulation 

2 4.8 

 Others 6 14.3 

 
Regarding clinical indications, sepsis accounted for 31% of cases, followed by immune 

thrombocytopenic purpura (ITP) (23.8%), acute myeloid leukemia (AML) (14.3%), myelodysplastic 
syndrome (MDS) (9.5%), disseminated intravascular coagulation (DIC) (4.8%), and other conditions 
(16.6%). These data underscore that infectious and hematologic pathologies remain the leading 
causes of platelet transfusion requirements in this setting. The overall distribution of blood groups 
among recipients is also visualized in Figure 1, illustrating that type O predominates and type AB is 
the least frequent—consistent with the national ABO distribution profile. 
 

 
 

Figure 1. Distribution of research subjects based on blood type 
 
Platelet Count Response 

The change in platelet count before and after thrombopheresis transfusion is summarized in 
Table 4, while Figure 2 provides a graphical representation of mean pre- and post-transfusion 
platelet values. 
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Table 4. Pre- and post-transfusion platelet counts and corrected count increment (CCI). 

Parameter 
Minimal value 

(/μL) 
Maximal value 

(/μL) 
Rate value  

(/μL) 
Pretransfusion Platelet Count 1,000 121,000 35,643 ± 28,410 
Posttransfusion Platelet Count 1,000 176,000 52,348 ± 35,217 

Increased Platelet Count -40,000 126,000 16,904 ± 22,563 
CCI -30,170 71,927 10,890 ± 14,204 

 

 
Figure 2. The increase in platelet count 24 hours after thrombopheresis administration. 

 
The mean platelet count increased significantly after thrombopheresis (p < 0.001, paired t-

test), confirming the clinical effectiveness of single-donor platelet transfusion. Based on CCI results, 
31 patients (74%) demonstrated a successful transfusion response, while 11 patients (26%) were 
classified as refractory. While CCI is commonly used to evaluate platelet transfusion efficacy, its 
calculation in equation (1) may be limited in settings where smaller platelet doses are administered. 
 

CCI =
(posttransfusion − pretransfusion platelet count)(109/L) × body surface area(m2)

number of platelets transfused(1011)
 (1) 

 
Analysis of Refractory Cases 

The comparison of transfusion success between male and female patients is shown in Table 
5. Although a slightly higher success rate was observed among females (52%) than males (48%), this 
difference was not statistically significant (p > 0.05). 
 

Table 5. Transfusion success and refractoriness by gender. 

Variable 
Patient 

Distribution 
Quantity 

Success % Refractory % 
Gender Male 15 48 5 45 

 Female 16 52 6 54 
Total  31 100 11 100 

 
Refractoriness occurred predominantly in sepsis (n = 6) and ITP (n = 3) cases. The mean CCI 

of refractory patients was 3.4 ± 2.1 × 10³/µL, significantly lower than in responders (14.8 ± 9.2 × 
10³/µL, p < 0.001). The causes of refractoriness can be divided into immunologic and non-
immunologic factors. Immunologic causes involve alloimmunization against HLA or HPA antigens 
[20, 43, 49], while non-immunologic factors include sepsis, DIC, fever, splenomegaly, and drug-
related platelet destruction [16, 17, 44]. In this study, non-immunologic causes—particularly 
infection—were the major contributors. Compared with international standards, the AABB 
recommends that ≥ 75% of thrombopheresis transfusions yield a ≥ 7.5 × 10³/µL increment at 1 hour 
[6], and European guidelines set a ≥ 20 × 10³/µL threshold. The observed 74% success rate in this 
study approaches AABB (American Associated of Blood Banking) expectations and aligns with 
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previous reports by Jaime-Pérez et al. (67%) [39] and Slichter et al. (72%) [40], demonstrating 
comparable efficacy. 
 
Transfusion Reactions 

Adverse reactions following thrombopheresis are summarized in Table 6. Among 115 
transfused units, only one case (0.9%) of mild urticaria occurred, with no reports of transfusion-
related acute lung injury (TRALI), transfusion-associated circulatory overload (TACO), or 
anaphylaxis. 
 

Table 6. Observed transfusion reactions following single-donor thrombopheresis. 
Transfusion Reaction 𝒏 (%) 

No transfusion reaction 114 99.1 
Urticaria 1 0.9 

 
The 0.9% reaction rate is markedly lower than the 4–5% frequency reported in prior studies 

[46], confirming that single-donor apheresis is generally safe. Urticaria was managed effectively with 
antihistamines, and no further complications occurred. 
 
Interpretation and Clinical Implications 

Overall, thrombopheresis transfusion produced a mean platelet increment of 16.9 ± 22.6 × 
10³/µL and mean CCI of 10.8 ± 14.2 × 10³/µL, with significant pre- to post-transfusion improvement 
(p < 0.001). The refractoriness rate of 26% underscores the influence of both immunologic and 
clinical factors—especially infection—on transfusion response. These results confirm that single-
donor thrombopheresis is effective and safe, comparable with international data [13, 14, 38–40]. 
Implementing post-transfusion platelet monitoring (within 1 hour) and routine CCI calculation can 
serve as key quality indicators for transfusion efficacy. Furthermore, incorporating HLA/HPA 
screening in patients with repeated transfusions could reduce refractoriness and improve outcomes 
in Indonesian clinical settings. 

 

CONCLUSION 

This study demonstrated that a single dose of thrombopheresis effectively increased platelet 
counts, with a transfusion success rate of 74% and a mean platelet increment of 16.9×10³/μL. Platelet 
refractoriness occurred in 26% of cases, while transfusion reactions were rare (0.9%, limited to mild 
urticaria). No statistically significant differences in transfusion outcomes were observed among 
various disease groups, suggesting that thrombopheresis provides consistent efficacy across clinical 
indications. Routine post-transfusion complete blood counts and CCI evaluation within one hour are 
recommended to ensure quality control and monitor transfusion efficacy in clinical practice. 

For future research, larger multicenter prospective studies are needed to explore the 
immunologic mechanisms underlying platelet refractoriness, particularly involving HLA and HPA 
antibody screening. Investigating genetic compatibility factors, donor–recipient antigen matching, 
and cytokine response profiles could provide deeper insights into transfusion success predictors. 
Additionally, integrating machine learning or predictive models to identify patients at high risk of 
refractoriness may help optimize transfusion strategies and support evidence-based implementation 
of personalized thrombopheresis protocols in Indonesian clinical settings. 
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