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ABSTRACT

Platelets are essential for the formation of the primary hemostatic plug and maintenance of normal hemostasis. There are two types of platelet
concentrates available, namely RDPs and SDPs. Judicious and Rational use of these concentrates in the management of cases with
thrombocytopenia is crucial. Objective: The present study was conducted to compare the post transfusional effects of RDPs and SDPs in
thrombocytopenic patients at tertiary care centre of southern Rajasthan. Method: This prospective, time bound study was conducted among 72
patients having different diseases with thrombocytopenia, who required therapeutic platelet concentrate transfusion (SDP or RDP). Each day
patients who were issued platelet concentrate/s were identified from the requisition forms received at the blood bank. The demographic details
including name, age, gender and weight of patient, blood group, unique hospital identification number, department of admission, provisional
clinical diagnosis and indication for transfusion, type of platelet concentrate issued were noted. Proper history from patients regarding previous
transfusion , previous ailments were also noted. Blood samples were taken from these patients and sent to lab for CBC report. Platelet increments,
Corrected Count Increment(CCI) and PPR (Percentage Platelet Recovery) were assessed. Results: The result of this study showed that 72.22 % of
the patients had successful platelet transfusion with the CCI and PPR values above the standard values. But 27.78% patients had an unsuccessful
platelet transfusion owing to various clinical factors such as male gender, ABO incompatible platelet transfusion, Sepsis , Fever. Patients who
received RDP showed mean CCI-1hr of 10,256, CCI-24 hr of 6216, PPR-1hr of 32.86% and PPR-24hr of 21.12%. Patients who received SDP
showed mean CCI-1hr of 16308, CCI-24hr of 11868, PPR-1hr of 51.92%, PPR- 24hr of 38%. The mean increment in platelet levels at 1 and 24 hrs
were 35848 and 21272, respectively. Conclusion: SDPs should be preferred platelet concentrate in patients requiring chronic platelet transfusions
or those requiring more than 4 RDPs. ABO compatible RDPs should be transfused to get the desired post transfusion platelet increments.
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INTRODUCTION

Platelets are essential for the formation of the primary haemostatic
plug and maintenance of normal haemostasis. Platelets, also called
thrombocytes, are a component of blood, whose function (along with
the coagulation factors) is to react to bleeding from blood vessel injury
by clumping, thereby initiating a blood clot.

Platelet transfusions are indicated for patients who are bleeding
because of thrombocytopenia or abnormally functioning platelets. In a
tropical country like India, infectious causes such as Dengue
predominate. Other causes include autoimmunity, malignancy, DIC,
hypersplenism etc.

Platelets form the haemostatic plug and provide the surface on which
fibrin forms in a bleeding patient resulting in cessation of bleeding,
correction of prolonged bleeding time and rise in platelet count.

Two types of platelet concentrates are available for transfusion namely
RDPs (Random Donor Platelets) and SDPs (Single Donor Platelets).

This study compares the post transfusional effects of these platelet
concentrates in thrombocytopenic patients to assess —

1. Which method of platelet preparation is better in terms of post
transfusion recovery in patients.

2. Post transfusion platelet count increment using Corrected Count
Increment (CCI) and Percentage Platelet Recovery (PPR)

3. Effectiveness of platelet concentrates based on diagnosis

MATERIALSAND METHODS

« This prospective, time bound study was conducted among 72 patients
having different diseases with thrombocytopenia, who required
therapeutic platelet concentrate transfusion (SDP or RDP).

* RDP was prepared using fresh whole blood — PRP Method (principle
- centrifugation) using the machine HERAEUS CRYOFUGE 60001
CENTRIFUGE.

» SDP was prepared from live donors using the aphaeresis machine —
COM.TEC Fresenius KABI.

*Each day patients who were issued platelet concentrate/s were

identified from the requisition forms received at the blood bank.

* The demographic details including name, age, gender and weight of
patient, blood group, unique hospital identification number,
department of admission, provisional clinical diagnosis and indication
for transfusion, type of platelet concentrate issued were noted. Proper
history from patients regarding previous transfusion, previous
ailments were also noted.

* 2-3 ml of sample from patients were collected in their respective
wards, aseptically in EDTA vial at three different time intervals:

1. Before Transfusion

2. After Transfusion — 1hr

3. After Transfusion—24 hrs

These samples were then sent to the Central Lab, RNT Medical
College, Udaipur for their Complete Blood Count (CBC) report.
Platelet counting was done by automated cell counter — ADONIS —
Axiom— 19 Plus New.

Platelet Count from each report i.e., pre — transfusion, after transfusion
— lhrand after transfusion — 24hr, was noted down. The main outcomes
were measured by the following methods :

1. CCI-Corrected Count Increment

2.PPR —Percentage Platelet Recovery

Corrected count increment and Percentage platelet recovery are
measures of response to platelet transfusion that “correct” the count
increment for blood volume and number of platelets transfused.

CCI (Corrected Count Increment)
(Platelet increment/ul) x (Body surface area in m2) x 10°11/ Number
of platelets transfused = Platelets/ul/m2

PPR (Percentage Platelet Recovery)
[(Platelet increment/pl) x (weight in kg x 75 ml)] x 100/ Platelet count
of product/ul x Volume of platelet in ml = Platelet count %

Platelet increment = Post transfusion platelet count- Pretransfusion
platelet count
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Platelet Count for each bag was noted from the Complete Blood Count
of the donor. Estimation of body surface area = \/Height (cm)xWeight
(kg)/60. A mean value of 1.6m’ (height — 155cm and weight — 50kg)
was taken as standard for all the patients. All the data was then
collected and put together in formulas for CCI and PPR and the
outcomes were noted. A Platelet Increment of >10 x 109 /lat 1 or24 h
was considered a successful transfusion. A value less than that
indicated refractoriness. A Percentage platelet recovery of >30% at 1
hr and >20% at 20-24 hr post transfusion was considered to be a
successful one. A Corrected Count Increment of >10x 109/1at 1 hand
>5x109/1at20-24 h was considered to be a successful transfusion. A
CClvalue below 5 x 10’ /I was considered to be refractory.

Indications For Platelet Transfusion

1. Thrombocytopenia with bleeding or invasive procedure.

2. Chemotherapy for malignancy (decreased production, less than
5,000 to 10,000/pl)

3. Disseminated intravascular coagulation (increased destruction, less
than 50,000/p1)

4. Massive transfusion (platelet dilution, less than 50,000 to
100,000/ul)

Inclusion Criteria
- Patients with thrombocytopenia who required platelet concentrate
infusion

Exclusion Criteria

- Patients with heparin Induced Thrombocytopenia, TTP

(Thrombotic Thrombocytopenic Purpura), PTP (Post Transfusion
Purpura).

- Repeat Platelet transfusion patients were not included.

- Patients who could not be followed up or those who didn't give
consent.

- Patients admitted in hospitals other than Maharana Bhupal Hospital,
Udaipur

RESULT

1. It was observed that Cases with Massive Splenomegaly, high fever,
sepsis, disseminated intravascular coagulation (DIC) and platelet or
HLA antibodies caused less than expected platelet count and survival.
The analysis showed that the CCI and PPR showed a less rise in certain
clinical factors like Male, Bleeding, Fever, Sepsis, ABO — unmatched
platelets as compared to Female, non — bleeding, No fever, No sepsis
and ABO —matched platelets.

2. those patients who received SDP as the platelet concentrate showed
a higher CCI and PPR as compared to those patients who received
RDP as the platelet concentrate.

3. The study identified a high rate of inadequate platelet transfusions.

4. Implementation of educational programmes for the clinicians on
proper use of platelet concentrates according to standard guidelines are
recommended based on the findings of this study.

5. SDPs should be preferred platelet concentrate in patients requiring
chronic platelet transfusions or those requiring more than 4 RDPs.

6. ABO compatible RDPs should be transfused to get the desired post
transfusion platelet increments.

7. Among the patients who received RDP (ABO compatible) showed a
higher mean CCI and PPR as compared to those who received RDP
(ABO incompatible).

Influence of Clinical Factors in Platelet Transfusions as Assessed
by CCI and PPR Equations at 24 Hours Posttransfusion in 72
Platelet Transfusions
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DISCUSSION

This study provides a detailed comparison of two widely used platelet
concentrates: SDP and RDP, comparing them on the basis of clinical
condition of patient requiring them, the platelet increment and
effectiveness. In our study, taking guidelines from “American
Association of Blood Banking” as reference standard, 52 (72.22%)
patients out of a total of 72 patients showed a a satisfactory platelet
transfusion. Among these 52 patients 31 received SDP and 21 patients
received RDP. Out of the 21 patients who received RDP 19 patients
received ABO — compatible RDPs. But 27.78% patients had an
unsuccessful platelet transfusion owing to various clinical factors such
as male gender, ABO incompatible platelet transfusion, Sepsis, Fever.
The most inappropriate use of platelet concentrates was done by the
Obstetrics Department.

Many authors have conducted study on this comparison . Some of them
are:

1. In a study conducted by J M Heal et al (1993) on the role of ABO
matching in platelet transfusion. He concluded that patients requiring
long-term platelet support should be transfused with ABO-identical
platelets.

2. Heal JM et al (1986) conducted a study on Bacterial proliferation in
platelet concentrates. He concluded that bacterial contamination of
platelets was not clinically significant at 3 days of storage but it might
become so during the current 7-day shelf life.

3. In a similar study conducted by EJ Lee et al (1989) on 60
consecutive patients with untreated acute leukaemia who alternatively
received either ABO-matched or ABO-mismatched random-
donorplatelet transfusions prepared from pooled platelet concentrate
stored for 1 to 3 days. The study concluded that ABO compatibility can
affect the results of random-donor platelet transfusions and that
patients who experience poor increments from ABO-mismatched
platelets may benefit from a trial of ABO-compatible platelets before
the initiation of HLA- matched platelet transfusion.

REFERENCES

1. Murphy S, Gardener FH. Platelet storage at 22 deg C: Role of gas transport across plastic
containers in maintenance of viability. Blood 1975;46:209-12.

2. Daly PA, Schiffer CA, Aisner J, et al. Platelet transfusion therapy: one-hour
posttransfusion increments are valuable in predicting the need for HLA-matched
preparations. JAMA. 1980;243:435-438.

3. Wain SL, The Controversy of unmodified blood versus citrate blood transfusions in
early 20 th century Transfusion 1984;24;404.

4. Mosteller RD. Simplified calculation of body-surface area. N Engl J Med.
1987;317:1098.

5. Bishop JF, McGrath K, Wolf MM, et al. Clinical factors influencing the efficacy of
pooled platelet transfusions. Blood. 1988;71:383-387.

6. O'Connell B, Lee Ej, Schiffer CA. The value of 10-minute posttransfusion platelet
counts. Transfusion. 1988;28(1):66-67

7. Lee EJ, Schiffer CA. ABO incompatibility can influence the results of platelet

transfusions. Results of a randomized trial. Transfusion. 1989;29:384-9.

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

Sherill J. Slichter MD. Platelet transfusion therapy. Hematology / Oncology Clinics of
North America. 1990;4:291-311.

Heal JM, Rowe JM, McMican A, Masel D, Fuike C, Blumberg N. The role of ABO
matching in platelet transfusion. Eur ] Haematol. 1993;50:110-7.

Bara M, Guiet-Bara A, Durlach J. Regulation of sodium and potassium pathways by
magnesium in cell membranes. Magnes Res 1993;6:167-77.

Rebulla P. Formulae for the definition of refractoriness to platelet transfusion. Transfus
Med. 1993;3:91-93.

Davis KB, Slichter SJ, Corash L. Corrected count increment and percent platelet
recovery as measures of posttransfusion platelet response: problems and a solution.
Transfusion. 1999;39:586-592.

Zammit V. In vitro assessment of platelets stored for seven days in a platelet additive
medium- a pilot study. Biomed Sci 2006;121:25-32.

Mallhi RS, Kumar S, Philip J. A comparative assessment of quality of platelet
concentrates prepared by buffy coat poor platelet concentrate method and apheresis
derived platelet concentrate method. Indian J Hematol Blood Transfus. 2015;31:453-
459.

Norma Official Mexicana. Para la disposicion de sangrehumana y sus components con
fines terapeuticos. Mexico City, Mexico: Diario Official de la Federacion (DOF); 2012.
NOM-253-SSA251-2012.

46 |—| International Journal of Scientific Research I



