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Abstract:

Introduction: Patients with chronic transfusion, especially those with transfusion-dependent thalassemia, are 

susceptible to transfusion reactions.  Acetaminophen and/or chlorpheniramine maleate (CPM) are commonly used 

as premedication in Thailand, although their efficacy in preventing transfusion reactions remains unclear.  This 

study aims to evaluate the efficacy of acetaminophen and CPM in preventing febrile nonhemolytic transfusion 

reaction (FNHTR) and allergic transfusion reaction (ATR) before leukocyte-poor packed red cells (LPRC) transfu-

sion.  Methods: This study is a prospective, randomized controlled trial involving patients with chronic transfusion 

aged ≥ 18 years.  Patients were randomly assigned to either receive oral acetaminophen and intravenous CPM or 

placebo (calcium carbonate and normal saline) before LPRC transfusion.  The primary endpoint was the combined 

incidence of FNHTR and ATR among patients receiving premedication compared with those receiving placebo. 

This study was registered at Thai Clinical Trial Registry Study ( TCTR20221011002).  Results: Ninety-four patients 

were recruited, with 46 in the premedication arm and 48 in the placebo arm.  The incidence of FNHTR and 

allergic transfusion reaction in the premedication arm and the placebo arm was 0% and 2.1%, respectively (p = 

0.33).  FNHTR occurred in one patient in the placebo arm, and no patients presented ATR.  No adverse events 

were reported with any medication.  Conclusions: Among patients with chronic transfusion receiving LPRC, 

the incidence of FNHTR or ATR is low.  Premedication with oral acetaminophen and intravenous CPM did not 

have benefits in preventing transfusion reactions.  Therefore, acetaminophen and CPM could be safely omitted 

in chronic transfused patients without a history of transfusion reactions.
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นิพนธต์น้ฉบบั

การศึกษาแบบสุม่มีกลุม่ควบคมุในการใหย้าพาราเซตามอลและคลอรเ์ฟนิรามีน 
มาลเีอตเป็นการใหย้านําในผูป่้วยที่ไดเ้ลอืดเป็นประจาํ
ศุภณฐั  จรรยางาม1,2   พลภทัร  โรจนน์ครนิทร์2,3   พรรณด ี วฒันบญุยงเจรญิ4  ปราณี สุจรติจนัทร์2 และ กฤษณา  ปานรงค์2,3
1โรงพยาบาลวชริะภเูกต็  2สาขาวชิาโลหติวทิยา ภาควชิาอายุรศาสตร ์คณะแพทยศาสตร ์จฬุาลงกรณม์หาวทิยาลยั และโรงพยาบาลจฬุาลงกรณ ์สภากาชาดไทย
3ศูนยเ์ชี่ยวชาญเฉพาะทางดา้นโลหติวทิยาปรวิรรต จฬุาลงกรณม์หาวทิยาลยั  4ภาควชิาเวชศาสตรช์นัสูตร คณะแพทยศาสตร ์จฬุาลงกรณม์หาวทิยาลยั 

บทคดัย่อ

บทน�ำ  ผูป่้วยทีไ่ดเ้ลอืดเป็นประจ�ำมคีวามเสีย่งทีจ่ะเกดิปฏกิริิยาจากการใหเ้ลอืด การใหย้าน�ำก่อนทีจ่ะใหเ้ลอืดดว้ย acetaminophen 

และ/หรือ chlorpheniramine maleate (CPM)  เป็นแนวทางปฏบิตัทิีพ่บบอ่ยในประเทศไทย ถงึแมว้า่จะไมไ่ดม้หีลกัฐานสนบัสนุน

ประสทิธิภาพทีช่ดัเจน การศึกษาน้ีมวีตัถปุระสงคเ์พือ่ศึกษาประสทิธิภาพของ acetaminophen และ CPM เป็นยาน�ำเพือ่ป้องกนัการ

เกดิ febrile nonhemolytic transfusion reaction (FNHTR) และ allergic transfusion reaction (ATR) ก่อนให ้leukocyte 

poor packed red cell (LPRC)  วธิกีารศึกษา  ท�ำการศึกษาในผูป่้วยทีไ่ดเ้ลอืดเป็นประจ�ำ โดยก�ำหนดดว้ยวธิีสุ่ม ซึง่ผูป่้วยจะได ้

รบัยาน�ำเป็น acetaminophen และยา CPM ก่อนทีจ่ะใหเ้ลอืดชนิด LPRC หรือยาหลอก โดยตวัชี้วดัหลกัของการศึกษาคือ อบุตั-ิ

การณข์องการเกดิ FNHTR และ ATR ในผูป่้วยทีใ่หย้าน�ำเปรียบเทยีบกบัยาหลอก  ผลการศึกษา  มผูีป่้วยเขา้ร่วมการศึกษาทัง้หมด 

94 ราย เป็นกลุม่ทีไ่ดร้บัยาน�ำ 46 ราย และ ยาหลอก 48 ราย อบุตักิารณข์อง FNHTR และ ATR ในกลุม่ทีไ่ดย้าน�ำและยาหลอก 

รอ้ยละ 0 และ รอ้ยละ 2.1 (p = 0.33) ตามล�ำดบั  โดยพบ FNHTR เพยีงหน่ึงรายในผูป่้วยทีไ่ดร้บัยาหลอก และไมพ่บการเกดิ ATR 

ในผูป่้วยทัง้สองกลุม่ ไมพ่บปฏกิริิยาอนัไมพ่งึประสงคจ์ากยาทีใ่ชใ้นงานวจิยั  สรุป  อบุตักิารณข์องการเกดิ FNHTR และ ATR นัน้

ต�ำ่มากในผูป่้วยทีไ่ดร้บัเลอืดชนิด LPRC เป็นประจ�ำ การใหย้าน�ำดว้ย acetaminophen และ CPM จงึไมไ่ดม้ปีระโยชนใ์นการช่วย

ลดอบุตักิารณท์ีต่ �ำ่มากดงักลา่ว ดงันัน้จงึสามารถพจิารณางดการใหย้า acetaminophen และ CPM ไดอ้ย่างปลอดภยัในผูป่้วยทีไ่ด ้

รบัเลอืดเร้ือรงัและไมม่ปีระวตัปิฏกิริิยาของการใหเ้ลอืดมาก่อน

คำ�สำ�คัญ :	 l Premedication  l Leucocyte poor packed red cells  l Transfusion reaction

วารสารโลหิตวิทยาและเวชศาสตร์บริการโลหิต. 2567;34:187-94.
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Introduction

Many patients, such as those with thalassemia, 

myelodysplastic syndrome and aplastic anemia, require 

chronic red cell transfusion, which can lead to chronic 

complications and poor outcomes including shortened 

survival among these patients.1-4  Thalassemia syndromes 

are prevalent in Thailand, with varying degrees of 

severity, from mild to severe anemia requiring regular 

red blood cell transfusions.1,2  However, despite their 

general safety, transfusions still carry certain risks.  

Frequent transfusions can increase the likelihood of 

adverse effects such as transfusion reactions including 

febrile nonhemolytic transfusion reactions (FNHTR) and 

allergic transfusion reactions (ATR), demonastrating an 

incidence of 86.4 and 104.1 per 100,000 transfused units, 

respectively.5  The recent multicenter study among 

patients with transfusion-dependent thalassemia in 

Thailand demonstrated an FNHTR prevalence of 5.4% 

and an ATR prevalence of 13.0%.2 

In Thailand, leukocyte-poor packed red cells (LPRC) 

are the primary component used for red blood cells, along 

with leukodepleted packed red cells (LDPRC). LPRC is 

obtained through centrifugation, which reduces white 

blood cells (WBC) by approximately 90% (< 1.2 x109 cells/

unit).  LDPRC, on the other hand, are prepared using 

pre-storage filtration, resulting in a WBC reduction to 

<1 x106 cells/unit, lower than LPRC.6  This filtration 

process improves the safety and quality of the blood 

product, reducing the risk of transfusion reactions and 

alloimmunization among recipients.  Potential causes 

of FNHTR include the presence of cytokines in cellular 

blood components or the reaction of recipient HLA 

antibodies with antigens on transfused lymphocytes, 

granulocytes, or platelets.7  Reducing leukocyte con-

centrations in blood products to less than 5 x106 cells/

unit can prevent primary HLA immunization, which, 

in turn, helps prevent FNHTR.8  The retrospective data 

from a single hospital in the US indicates that the im-

plementation of universal prestorage leukoreduction can 

significantly reduce the incidence of FNHTR but not 

ATR.9  ATR is caused by pre-existing IgE antibodies in 

the recipient reacting to allergens present in the blood 

component.7  Antihistamines are commonly used to 

prevent ATR, while antipyretics are used to prevent 

fever in FNHTR.  Despite their widespread use, related 

studies have failed to demonstrate the benefits of routine 

premedication with antipyretics and antihistamines. 

Most patients in related studies including those with 

hematologic malignancies and solid tumors, received 

mainly leukodepleted blood products.10-13

In Thailand, access to LDPRC is limited due to its 

higher cost, which is not covered by most medical 

benefit schemes.  This leads to an additional cost for 

patients receiving LDPRC, which can be a significant 

financial burden, especially for those requiring regular 

transfusions.  As a result, LPRC is the most commonly 

used blood product. 

Based on a related randomized study among chil-

dren and adolescent patients with thalassemia, where 

patients were premedicated with oral acetaminophen 

and intravenous chlorpheniramine maleate (CPM) before 

receiving either LPRC or LDPRC, significant differences 

in the incidence of febrile reactions and urticarial rash 

were found.  Specifically, the premedication arm had a 

lower incidence of 6.9 and 22%, compared with those 

receiving placebo with an incidence of 9.5 and 35.2%, 

respectively.14  Despite this evidence, premedication 

before transfusion in Thailand remains mainly based on 

the physician decision.  Therefore, we have decided to 

conduct a randomized controlled trial to investigate the 

effects of premedication on LPRC products in patients 

with chronic transfusion.

Materials and methods

Study designs and participants

We conducted a single-blind, randomized, controlled 

study at King Chulalongkorn Memorial Hospital in Bang-

kok, Thailand.  The study involved patients aged 18 

years and older with chronic red blood cell transfusion 

requirements, with a focus on those with transfusion- 
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dependent thalassemia and other conditions requiring 

regular red blood cell transfusions.  The eligibility criteria 

included patients with a specific cause for red blood 

cell transfusions having received at least two units of 

packed red blood cells in the previous three months, 

with a hemoglobin level of 8 g/dL or lower.  Patients 

having received blood transfusions due to acute blood 

loss, trauma-related injuries or surgery were excluded 

from the study.  Additionally, patients with a history of 

transfusion reaction within three months before enrollment 

were excluded.  Patients with allergies to acetaminophen 

or CPM, fever or allergic rashes within 24 hours before 

transfusion, and those receiving acetaminophen, CPM, 

other antihistamines or corticosteroids equivalent to at 

least 5 mg of prednisolone within 48 hours before trans-

fusion were also excluded.  All participants were given 

informed consent, and the Institutional Review Board 

of the Faculty of Medicine, Chulalongkorn University 

(IRB No. 461/64), approved this study

The primary objective of the study was to investigate 

the incidence of FNHTR and ATR among patients with 

chronic transfusion receiving premedication with acet-

aminophen and CPM, compared with the control group. 

The study also evaluated secondary endpoints including 

the incidence of FNHTR and ATR in the study and 

control groups separately, differences in the diagnosis 

of other transfusion-related complications between the 

two groups, the incidence of other transfusion reactions, 

adverse reactions from the premedication drugs and other 

complications related to blood transfusions in the study.

The definitions of FNHTR and ATR used in the 

study were obtained from the Biovigilance Component 

Hemovigilance Module Surveillance Protocol of the 

National Healthcare Safety Network (NHSN) (v2.6, 2021).15 

This trial was registered at Thai Clinical Trial Registry 

Study (TCTR20221011002).

Randomization

Eligible patients were randomly assigned to receive 

either premedication or placebo before their red blood 

cell transfusion, in a 1:1 ratio using block randomization 

with a block size of 4.  The allocation was communi-

cated to the medical personnel involved in the trans-

fusion procedure, while the patients were blinded to 

their treatment assignment.  This single-blind design 

was implemented to minimize bias and maintain the 

integrity of the study.

Procedures

At the time of enrollment, patient vital signs and 

the quantity of LPRC received were documented.  The 

treatment arm received 500 mg of acetaminophen if 

their weight was less than 67 kg, or two tablets if their 

weight was 67 kg or greater, along with 10 mg of CPM 

intravenously 30 minutes before the first LPRC.  The 

placebo arm received 350 mg of calcium gluconate and 

0.9% NaCl as a placebo.  Only LPRC was used in this 

study, and administration followed the standard pro-

tocol for ambulatory patients.  During the transfusion, 

vital signs were monitored hourly, and patients were 

instructed to immediately report any abnormal symp-

toms such as fever, itchy rashes, allergic symptoms or 

shortness of breath to a medical staff.  Patients were 

also provided with a thermometer, and a trained staff 

instructed them on proper body temperature recording 

methods.  An emergency phone number was provided 

to the patients to contact the investigator in case of any 

abnormal symptoms.  After 24 hours, the investigator 

was followed up with the patient to inquire about any 

occurrences of fever, rashes, allergic symptoms or other 

abnormal symptoms.

Statistical Analysis

The sample size for the study was determined based 

on a minimal clinically important difference of 20%, 

with a power of 80% at a significance level of 0.05.  A 

total of 94 patients were determined to be necessary 

for the study.  The chi-square test was used to analyze 

categorical data, while the t-test was used for analyzing 

continuous data regarding demographic information. 

Fisher’s exact test was used to assess the association 

of risk between the treatment arm and placebo group.
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Results

Patient Characteristics 

During the enrollment period spanning December 

2, 2021 to January 1, 2023, a total of 104 patients were 

screened for eligibility.  Of those, 9 patients declined 

to participate, and 95 patients were randomized in the 

study.  However, due to missing data, one patient was 

excluded from the analysis, resulting in a final sample 

size of 94 patients.  The study flow is summarized in 

Figure 1.  Baseline characteristics of the patients were 

almost similar between both treatment arms, except 

for age (Table 1).  The majority of patients had transfu-

sion-dependent thalassemia, with only a few requiring 

red cell transfusions for other conditions. 

Primary endpoint

No significant differences were noted in the incidence 

of FNHTR and ATR between the premedication and 

the placebo arms, with rates of 0 and 2.1%, respectively 

(p = 0.33).  The mean peak body temperature during 

transfusion was similar in both groups, with a mean 

body temperature of 36.9°C in the premedication arm 

and 37.0°C in the placebo arm.  Only one patient in the 

placebo arm experienced an episode of fever (BT 39.1 °C), 

occurring 1 hour after the transfusion ended, and no 

episodes of fever were detected in the premedication arm. 

No ATR events were detected in either arm (Table 2). 

To assess the impact of missing data on our study 

outcomes, we conducted a sensitivity analysis focused 

on the premedication arm, where data for one patient 

were missing. Initially, the intention-to-treat analysis 

was performed including the participant with missing 

data.  No significant differences were observed in the 

incidence of FNHTR and ATR between the two arms, 

with rates of 0% and 2.1%, respectively (p = 0.32).  In the 

worst-case analysis, the missing patient was assumed 

to have experienced FNHTR or ATR, so the incidence 

rates remained at 2.1% in both arms (p = 0.99).

Secondary endpoints

No ATR events including hemolytic transfusion 

reactions, bacterial contaminations, transfusion-associated 

lung injury and transfusion-associated circulatory overload, 

were reported in either the premedication or placebo 

arms of the study.  The incidence of FNHTR was 1.1%, 

while no other transfusion-related complications were 

observed.  Furthermore, no adverse events were reported 

from the premedication administered in the study. 

Figure 1  The study flow diagram
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Table 2  Body temperature, fever, rashes and allergic symptoms recorded between patients receiving premedi-

cation and placebo

Premedication (n = 46) Placebo (n = 48) p-value

Peak body temperature
- Mean ± SD
- Min - Max

36.9 ± 0.2
36.3 - 37.5

37.0 ± 0.4
36.0 - 39.1

0.827

Fever within 24 hours 0 1 (2.1%) 0.33

Rashes and allergic symptoms within 24 hours 0 0 -

Table 1  Patients’ Baseline Characteristics

Premedication (n = 46) Placebo (n = 48)

Sex
- Male
- Female

Age
- Mean ± SD
- Min - Max

Weight (kg)
- Mean ± SD
- Min - Max

Disease
- β-thalassemia-HbE 
- β-thalassemia major
- HbEA Bart’s disease with CS
- Hb H disease
- Hb H-CS
- MDS
- PRCA

Pretransfusion Hb
- Mean ± SD
- Min - Max

Unit(s) of transfused LPRC
1
2

12
34

38.6 ± 15.1
19-87

51.4 ± 7.4
39-67

29
13
0
1
1
1
1

6.90 ± 0.83
4.30-7.90

13
33

14
34

33.2 ± 11.0
19-59

49.8 ± 7.1
40-67

38
8
1
0
1
0
0

7.10 ± 0.78
5.10-8.00

12
36

CS, Constant Spring;  Hb, hemoglobin;  LPRC, leukocyte poor packed red cell;  MDS, myelodysplastic syndrome;

PRCA, pure red cell aplasia

Discussion

In this single-blind, randomized, controlled study, 

we aimed to investigate the incidence of FNHTR and 

ATR in patients with chronic transfusion, with or with-

out premedication.  Our study showed no significant 

differences in the incidence of FNHTR and ATR between 

the premedication and placebo arms.  The sensitivity 

analysis also confirmed the reliability of our primary find-

ings.  The incidence of FNHTR in our study was much 

lower compared with that of related studies, possibly 

due to the relatively low sample size or current improve-

ment in the procedure of preparing LPRC.  Although 

the limited sample size may have contributed to the 

absence of reported cases of ATR, our study suggests 

that the current incidence of ATR is extremely low. 

Based on our findings, we conclude that premedication 
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with oral acetaminophen and intravenous CPM prior to 

LPRC transfusion did not provide significant benefits in 

preventing very low transfusion events.  Therefore, we 

recommend that premedication with acetaminophen 

and CPM can be safely omitted in patients with chronic 

transfusion without any history of severe transfusion 

reactions.  However, almost all patients involved in this 

study comprised patients with thalassemia.  Therefore, 

the results of this study may be safely applied to chron-

ically transfused thalassemia patients, but they might 

not be generalized to other patients requiring chronic 

transfusions such as those with bone marrow failure 

and chemotherapy-induced anemia.

In our randomized controlled trial, we did not observe 

any transfusion reactions, transfusion-related complications 

or adverse events associated with the premedication 

used in the study.  The absence of such occurrences 

can be attributed to the inherently low incidence of 

these events as well as the limited sample size of our 

study population.

To our knowledge, only one related study was con-

ducted in Thailand by Rujkijyanont and colleagues, which 

investigated the efficacy of acetaminophen and CPM 

premedication in preventing transfusion reactions among 

chronically transfused thalassemia patients.  However, 

the incidence of both FNHTR and ATR in that study 

was significantly higher than what we observed in our 

study.  In that study, the overall incidences of febrile 

reaction and urticarial rash were 6.9 and 22% among the 

patients randomized to receive active drugs, compared 

with 9.5 and 35.2% among patients receiving placebo.14 

The population in that study contained 73 pediatric 

and adolescent patients, while our current population 

contained only adult patients.  Related studies from two 

hospitals in Thailand demonstrated the low incidences 

of FNHTR and ATR, both of which were less than 1%, 

similar to our current study.  The majority of patients in 

these two hospitals constituted adults.  Thus, transfusion 

reactions may occur differently between pediatric and 

adult patients.16,17  Additionally, the amount of WBC in 

LPRCs was not measured in both the related study and 

our current study.  Therefore, the difference in WBC 

amounts in LPRCs might explain the lower incidence 

of FNHTR and ATR in our study. 

Our study encountered limitations.  The sample size 

was relatively small; and therefore, the small benefit of 

premedication could not be totally excluded.  However, 

the efficacy is unlikely to have been clinically relevant as 

the incidence of transfusion reactions without prophylaxis 

was low.  Further study involving patients with chronic 

transfusion and indications other than thalassemia is 

warranted before extrapolating the results of this study 

to routine practice.

Conclusion

The current incidence of FNHTR or ATR is very low 

among adult patients with chronic transfusion with LPRC. 

Premedication with oral acetaminophen and intravenous 

CPM before LPRC transfusion did not have benefits 

in preventing very low transfusion events.  Therefore, 

acetaminophen and CPM may be safely omitted among 

chronic transfused patients without a history of trans-

fusion reactions. 
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