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Siriraj Unit Cost of Blood Collection: Comparison Between in

Hospital and Mobile Collection Site

Permpikul P, ChongkolwatanaV, Vongpattaranon A, Ratanawichitrasin S*

and Bejrachandra S
Department of Transfusion Medicine; *Cost Controlling Unit, Department of Finance, Faculty of Medicine Siriraj

Hospital, Mahidol University

Objective: Every organization should know their cost of providing each type of service or unit cost.
We will report here the Siriraj unit cost of blood collection and compare the cost of blood collection
between in hospital and mobile collection. Materials and Methods: The blood collection proce-
dures were analyzed for the detail of each step from recruitment to the end of collection. Cost
calculation were based on Job-order costing model which would allocate costs to product that are
readily identified by individual units. All people were accounted for their time spending in the task
for each step. We calculated yearly salary and allocated to each task by using the ratio of time
spending. We added 10% of medical insurance cost (average for Siriraj employee) which also
covered other additional fringe benefit in everybody salary (labor cost). The cost of material that
needed for blood collection were grouped together (material cost). Building, office furniture, bus,
van, air conditioner and all other medical equipments were grouped together using the depreciation
agreement from The Cost Controlling Unit, Department of Finance(capital cost). We summarized
the cost needed to run our department including the area and all labor cost of back office and cost
of central area (central cost). We allocated part of the central cost to blood collection and divided
the cost to mobile and in hospital collection by using the weight of work (55% for in hospital and
45 % for mobile collection). Results: There were 21,072 and 17,345 blood collection from in hospital
donor center and mobile site respectively. The total cost of blood collection were B 3,651,396.30 for
in hospital and B 3,795,599.70 for mobile collection. The unit cost for blood collection is B 173.28
for in hospital and B 219.19 for mobile collection. These excluded cost of collection bag. Conclu-
sion: The unit cost of blood collection is higher for mobile collection site than in hospital collection.
This data will be used for calculation unit cost of blood which contributes to the cost of treating
patient. Unit cost had benefits for management to monitor the expense compare to outcome,

calculate proper charge for each type of service and look at how to save money.
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Tumor Necrosis Factor Gene Polymorphisms in Patients with
Chronic Hepatitis C
Vejbaesya S, Tanwandee T*, Luangtrakool P, and Sermduangprateep C

Department of Transfusion Medicine; *Department of Medicine, Faculty of Medicine Siriraj Hospital,

Mahidol University

Hepatitis C virus (HCV) is a major causative agent of posttransfusion hepatitis. Host factors
associated with the development of chronic hepatitis C are less well understood. Several lines of
evidence suggest that chronicity and activity of HCV infection is related to its interaction with
cytokines including tumor necrosis factor (TNF). The genes for TNFL] and TNFB (or LT D) are
located adjacent to each other in the MHC class III region. Interindividual variation in the expres-
sion of tumor necrosis factor suggest the existence of distinct TNF alleles. This study was carried
out to investigate the polymorphism of TNF genes in patients with chronic hepatitis C. We
investigated three positions of TNFOl (+488, -238, -308) and three positions of LTO genes (+720,
+365, +249) by PCR-SSP. We also examined the haplotypes determined by the three polymorphisms
in each of the TNFO and LTO genes. A total of 228 individuals were studied (111 chronic hepatitis
C patients and 117 control subjects). The TNFO -2 haplotype was more frequent in the patients
compared to controls (11.3% vs 4.7%, p = 0.009). In addition, the haplotype LTO-2 was more
frequent in the patients compared to the controls (51.4% vs 38%, p = 0.004). Analysis of allele
frequencies at each polymorphic positions showed a significant increase in the rarer TNFOl -308 A
allele (p = 0.009). In addition, a significant increase in the LTO +249 G allele and LTO +720 A
allele (p = 0.004) were observed. This study suggest that the polymorphism of TNFO and LTO or

linked gene may be associated with chronic hepatitis C.
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Sensitivity and Specificity of Murex HIV Ag/Ab

Combination for HIV Screening Assay
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Emergency Transfusion of Group O Red Blood Cells in

Additive Solution

Suratanarungsun V, Bejrachandra S, Leehaphaiboonsakun W, Outrakoolpoonsuk K,

Kalanchai L. and ChongkolwatanaV

Department of Transfusion Medicine, Faculty of Medicine Siriraj Hospital, Mahidol University

Objective: When blood is urgently needed, the patients are at risk of delaying transfusion with
completion of compatibility testing. Ideally, Blood Bank should provide emergency procedures for
the physicians to choose the safest blood for the patients. We report a procedure which group O,
Rh(D) positive red blood cells in additive solution (O -AS blood) are used in extreme emergencies
at Siriraj Hospital. Methods: For emergency transfusion, we routinely provide 3 types of uncross-
matched blood for the patients which take about 20 min (ABO and D specific blood), or 10 min
(ABO specific blood), or 5 min (O, PRC or O-AS blood) depending on their selection. After issuing
these blood, crossmatching and antibody screening will be done completely. In case of extreme
emergencies, we set up another procedure which 4 units of O-AS blood are provided at the OPD
Trauma, Dept. of Surgery in 1999 and at the labour room, Dept. of Obstetrics and Gynaecology in
2001. The physicians in charge are responsible in decision making of transfusing these blood
immediately in order to save the patients' lives. Eight mL. of blood are drawn and sent to Blood
Bank for complete blood grouping and compatibility testing. Result: At OPD Trauma, during four
year period, a total of 497 units were provided but only 161 units (32.39%) were transfused to 66
patients. At labour room, during two year period, a total of 193 units were provided but only 16
units (8.29%) were transfused to 10 patients. The average transfused O-AS blood were 2.44 units (1-
10 units) and 1.6 units (1-4 units) in OPD Trauma and labour room respectively. Among 76 patients,
24 cases were typed as group O (31.58%) and 52 cases were of other or unknown blood groups
(68.42%) but all were Rh positive. Anti-Le” was found in one patient and crossmatching was
incompatible. Conclusion: Group O, Rh(D) positive red blood cells in additive solution could be
transfused to the patients with uncontrolled bleeding who require immediate transfusion. The risks
involved are incorrect Rh(D) type taansfusion and transient positive DAT after receiving ABO

incompatible blood.
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Red Cell Transfusion in Thalassemia at Siriraj Hospital

Leehaphaiboonsakun W, Bejrachandra S, Suratanarungsun V, Kalanchai L,
Outrakoolpoonsuk K, Saipin J and ChongkolwatanaV

Department of Transfusion Medicine, Faculty of Medicine Siriraj Hospital, Mahidol University.

Objective: Number of transfusion given to thalassemia patients is one of the factors that cause red
cell alloimmunization. Therefore, the recommendation to phenotype the patients' red cell antigens
as completely as possible and select the appropriate donors is expected to reduce such immuniza-
tion. In Thailand, it has been recommended to transfuse leukocyte reduced blood (LRB) which are
E, Mi®, Le® and Le” antigens matched with the patients. Method: According to the National
Recommendations in 2000, Department of Transfusion Medicine, Siriraj Hospital began to perform
red cell phenotype of E, Mi*, Le® and Le” antigens on every new thalassemia patients and those
who did not receive blood transfusion for at least 3 months. Whenever they need transfusion, LRB
either prepared by prestorage filtration or centrifugation which are phenotypically matched units
will be provided. Result: During July 2000 to December 2002, we phenotyped E, Mi®, Le® and Le’
antigens in 97 patients. Sixty patients (61.85%) were found to be E(-) and Mi(a-) and only 3 patients
(3.10%) were E(+) and Mi(a+). E(+) and Mi(a-) were found in 28 patients (28.87%) and E(-) and
Mi(a+) were found in 6 cases (6.18%). Le (a-b-) phenotype was found in 63 cases (64.95%), Le(a+b-)
and Le(a-b+) phenotypes were found in 22 (22.68%) and 12 cases (12.37%) respectively. During this
period, 54 patients received 719 units of LRB which only 7 cases (12.96%) received prestorage
filtration blood, 24 cases (44.44%) received LRB prepared by centrifugation and the rest received
LRB prepared by both techniques). Among 719 units, 662 units (92.1%) were phenotypically matched
(E and Mi® antigens) but 57 units (7.9%) were not due to blood shortage. Lewis negative blood was
difficult to obtain so it was only transfused to patient who developed the antibody. All LRB were
within 7 days after donation. Conclusion: Red cell and white cell alloimmunization are often found
in thalassemia patients because they are chronically transfused patients. In order to reduce these
complications, LRB which are phenotypically matched units are recommended. However, such
practice is difficult to maintain because shortage of blood to be typed and shortage of standard

antisera used still occur in the Blood Bank.
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Rapid Screening of PNH Red Cell Populations
Using the Gel Test

Nathalang O, Chuansumrit A*, and Prayoonwiwat W**
Department of Pathology, Phramongkutklao College of Medicine; *Department of Pediatrics, Faculty of Medicine, Ramathibodi

Hospital; **Department of Medicine, Phramongkutklao Hospital, Bangkok, Thailand

Objective: Paroxysmal nocturnal hemoglobinuria (PNH), an acquired clonal hematopoietic stem cell
defect is underdiagnosed because of its atypical symptoms in some patients and because available
methods, which are time consuming and complicated, are not widely used. The purpose of this
study is to compare the results of the detection of PNH red cell populations using the PNH gel test
and the Ham test. Methods: Fifty-eight blood samples obtained from 35 patients and 23 healthy
blood donors were tested for PNH by the PNH gel test and the Ham test. The sensitivity and
specificity of the PNH gel test were calculated. Results: It was found that 7 (20%) of the patients
were positive for PNH by both tests. However, 23 blood samples from healthy donors were all
negative for PNH by both tests. The overall sensitivity and specificity of the gel test were 100%.
Conclusions: This study showed that the PNH gel test was simple and could replace the Ham test
as a screening test for PNH. This test would be especially easy to introduce in laboratories that are

already using this system for blood grouping and antibody detection.
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Use of the Gel Test to Follow up Chimerism in ABO
Mismatched Bone Marrow Transplantation Patient:

A Case Report

Lumkul R, Nathalang O*, Janyatham A, Arnatti P*, Torcharus K,

Krutvecho T, and Sriphaisal T.

Hematology-Oncology Division, Department of Pediatrics, Phramongkutklao Hospital;

*Department of Pathology, Phramongkutklao College of Medicine.

Objective: We report here our experience using the gel test to follow up chimerism in 5 years old
girl with B thalassemia/Hemoglobin E disease ( B thal/HbE), post allogeneic bone marrow transplan-
tation with HbE trait HLA identical subling donor. They are ABO blood group major mismatched
donor-recipient pairs (donor and recipient blood group are B and O, respectively). Methods: EDTA
blod samples were tested for ABO, Rh and direct antiglobulin test (DAT) using the A-B-AB- D-ed/
AHG card and the titer of anti-A and anti-B were tested by the conventional tube technique.
Results: In this technique, mixed field agglutination is clearly identifical from positive and negative
results. We detected peripheral recovery, mixed O/B population after transplantation at day+26
with positive DAT. The DAT was negative at day+67 after transplantation and the recipient blood
group was completely changed to B at day +123. In addition. Hb typing was changed to Hb E trait
with Hb F less than 5% at day 137. The engraftment of neutrophils, more than 5x10°/L. was
detected at day +14 and platelet count was more than 20x10°/L at day+28. At the day+300, the
patient was transfusion-independent with the mean Hb level at 11.4 g/dL. (10.4-13.1). Conclusions:
The gel test is an alternative method which is simple and helpful in detecting mixed red blood cell

populations, particularly in the ABO or other blood gorup mismatched bone marrow transplantation.
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Distribution of HLA-A and B Antigens in National Stem Cell

Donor Registry Program

Kupatawintu P, Peancharoen S, Rattajak P, Tatawatorn A,
O-Charoen R and Nathalang O*

National Blood Centre, Thai Red Cross Society; *Department of Pathology, Phramongkutklao College of Medicine

Abstract: Stem cell transplantation has become the therapy of choice for many hematologic and
immunologic disorders. At present, only 25% of patients have suitable HLA identical siblings.
Patients who do not have an HLA-matched related donor can sometimes obtain an unrelated donor
by searching volunteer registries. Objective: In 2002, the Thai national stem cell donor registry
program was established to facilitate donor search for patients lacking HLA identical siblings. This
study demonstrates the HLA-A and B antigen frequencies in the Thai population. Materials and
Methods: By the end of January 2003, 1,521 HLA-A and B typed from unrelated stem cell volunteer
donors at the National Blood Centre, Thai Red Cross Society had been cumulatively registered.
Twentry milliliters of venous blood from each donor were collected and typed using the standard
microlymphocytotoxicity test and commercial typing trays. The typing results were calculated into
gene frequencies. Results: In this population 24 HLA-A and 42 HLA-B antigens were found.
Similar to other findings in the Thai population, the most common gene frequencies were HLA-A11
(26.61%), A2 (25.02%), A24 (16.68%) B46 (12.18%), B13 (8.05%) and B75 (7.41%). In addition, the less
common gene frequencies were HLA-A23 (0.010%), A25 (0.03%), B45 (0.07%), B41 (0.03%) and B67
(0.20%) Conclusion: We can conclude that increasing the national donor pool is needed to facilitate
more efficient results in finding suitable HLA-matched donors, even when the patients possess rare

HLA antigens.
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Alloimmune Response in Kidney Transplant Patients After
First Time Rejection
Sujirachato K, Mongkolsuk T, Tardtong P, Junpong S, and Raksa S

Histocompatibility Laboratory, Department of Pathology, Ramathibodi Hospital,

Faculty of Medicine, Mahidol University, Bangkok, Thailand.

Objective: A number of kidney transplant (KT) patients have to be in a waiting list for second
transplantation. There are many factors involving in graft failure. Alloimmunization to donor HLA
antigen may play a role as a cause of rejection. The objective of this study is to determine the
prevalence of HLA alloimmunization in these patients. Method: A total of 30 previously KT pa-
tients with first time rejection were studied for HLA antibodies by NIH microlymphocytotoxicity
test. Specificity of HLA antibodies were determined by testing patients' sera with a total of 30 T
cells and 30 B cells with known specificity for HLA antigens. Results: It was found that 19/30
(63.3%) patients had higher panel reactive antibody (PRA) levels following kidney rejections. Nine
out of 30 (30%) patients had specific HLA antibodies against previously sensitized donor HLA
antigens. The specificities of HLA antibodies found were anti-A2, anti-A11, anti-A2+B35, anti-
A2+B46, anti-A24+DR15, anti-B5, anti-B44, anti-B75, and anti-B60. The HLA specificity could not
be identified in 10 patients (33.3%) eventhough the posttransplant PRA was higher than the
pretransplant levels. No change in PRA levels following rejection was observed in 11 patients
(36.7%). Conclusion: HLA alloantigen may play a role in kidney rejection. In our study, 63.3%
developed higher HLA antibody levels whereas 36.7% had no change in PRA levels. The identifica-
tion of these antibodies will benefit the patients by avoiding the potential donor with the same

previous HLA antigen specificity.
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Response Following HLA-Crossmatched Platelet Transfusions

in Alloimmunized Patients

Thammanichanond D, Tardtong P, Kupatawintu P*, Sujirachato K,

Mongkolsuk T, and Kijkornpan S.
Blood Bank, Department of Pathology, Faculty of Medicine, Ramathibodi Hospital, Mahidol University;

*National Blood Centre, Thai Red Cross Society, Bangkok, Thailand.

Objective: Refractoriness to platelet transfusion due to alloimunization is a significant clinical prob-
lem. Management in refractory patients who have HLA antibodies involves the use of HLA-matched
platelets or crossmatched platelets. The aim of this study is to describe the response of HLA-
crossmatched platelets in alloimmunized patients. Methods: A retrospective study was carried out.
Between January 2000 to December 2002, 42 sera from platelet refractory patients were positive for
HLA antibodies. Twenty of the 42 HLA-immunized patients (47.6%) were transfused with HLA-
crossmatched platelets. Among these 20 patients, patients with HLA antibodies as the primary
cause of refractoriness were defined as an antibody alone group. HLA-immunized patients having
fever, disseminated intravascular coagulation (DIC) or post bone marrow transplantations were
considered as a combined group. The response to the platelet transfusions was assessed by
calculating 1- and 24- hour corrected count increments (CCIs) for each transfusion. Results: A total
of 70 HLA-crossmatched platelet transfusions were analyzed. Twenty-one platelet transfusions
were given in the antibody alone group and the rest were given in the combined group. All of the
transfusion episodes in the antibody alone group resulted in good response (CCI > 7.5 at 1 hour and
CCI >4.5 at 24 hour). On the other hand, 23 (46%) of the 49 transfusion episodes in the combined
group were successful. Conclusions: These findings clearly indicate that HLA-crossmatched plate-
let transfusion was effective in case of HLA alloimmunization associated refractoriness. However,
the result may not be very successful in HLA-immunized patients with non-immune factor associ-

ated refractoriness.
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Application of Solid Phase Microplate Technique in Routine

Blood Screening

Kriangsak Chaiwong, Suda Puntong, Sineenart Oota,
Tassanee Skuldomrongpanich, and Vimol Manakul

National Blood Centre, Thai Red Cross Society

Background: National Blood Centre, Thai Red Cross Society (NBC, TRC) developed Solid Phase
Microplate (SPM) technique and applied this technique to performed indirect antiglobulin test.
NBC, TRC has studied and evaluated the SPM technique compared with conventional standard
tube test and began using SPM in routine laboratory at Blood Screening and Distribution Section for
all blood units since 2 July 2001. Objective: To study the sensitivity and specificity of SPM method
compared with standard tube method in routine blood screening and to study type of significant
antibody that positive or negative with SPM method. Materials and Method: 5,874 units of donated
blood were tested with SPM and standard tube method for antiglobulin test. Positive samples were
confirmed and identified by Red Cell Serology Unit. Fifty positive samples from Red Cell Serology
Unit, that positive with standard tube test were tested only by SPM method. The routine screening
data collected from 2 July 2001 to 30 September 2001 were studied type of antibody after
identification. Result: Sensitivity and Specificity of SPM were 90.0% and 99.38% respectively.
Otherwise, SPM could detect significant antibody (e.g. anti-D, E). After SPM was used in routine
screening (2 July 2001 - 30 September 2001), 202 samples were identified and found Le™™ (35.15%),
P (33.66%), Le” (33.16%), Le” (19.80%), Mi* (12.87%), P+Le™™ (2.47%), H (1.98%), E (1.48%), D (1.48%),
1(0.99%), M (0.99%), Le®+P (1.48%), N (0.49%), H+1 (0.49%), Le"+Mi’ (0.49%), Le"+P (0.49%), P+Mi®
(0.49%), Mi"+P (0.49%), Mi"+M (0.49%), Mi"+E (0.49%). Conclusion: High sensitivity and Specificity
of SPM can detect significant antibody, therefore, SPM is suitable and convenience to detect red
cell antibody in routine laboratory, that had many samples because each plate can test simulta-

neously 93 samples.
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