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Abstract

Objective: To evaluate the effectiveness of guidelines driven platelet transfusion as well as to compare
effectiveness of low verses high dose of the platelets transfusion.

Study design: Observational chart analysis study.

Place and duration of study: Jinnah Post Graduate Medical Center, Medical unit II, for 2 years in 2011 (Study-
A) and 2012 (Study-B).

Material and method: Study A included 130 and Study B included 111 patients. In Study-A, retrospective chart
analysis was done for all the patients who were either bleeding or had low platelet counts. Platelet transfusions
given to these patients were evaluated. Based on these results and WHO bleeding stages; guidelines were
structured for futures platelet transfusion. In Study B platelet transfusion were driven by these guidelines. Outcomes
in form of discharge and death of patients given low, medium and high dose platelets were compared.

Results: In Study A; 98 patients were transfused platelets, out of which only 76 were actively bleeding; while in
Study B platelets were transfused in 65 patients of whom 62 patients were having active bleeding. The outcome in
term of patient discharged and expired was seen to be comparable in different dosage groups with a significant P
value <0.005.

Conclusion: After following guidelines, 1% inappropriate platelet transfusions were administered as compared to
20% inappropriate transfusions in previous year. Low dose platelets were as effective as high dose platelets.

Keywords: Platelets, Mega units (single donor platelets/ SDP),
Manual units (random donor platelets/ RDP)

Introduction
Haemostasis is the termination of bleeding by a complex

coagulation process involving vasoconstriction, platelet aggregation
and coagulation cascade [1,2]. Platelet disorders can adversely affect
this process, either due to deficiency of platelets (thrombocytopenia)
or abnormal platelets (thrombocytopathy) [3]. Patients may remain
asymptomatic or present with mucosal or cutaneous bleeding,
petechiae, purpura, ecchymoses or spontaneous bleeding which can
occur when platelet count is <10,000 ul/dl [4]. In thrombocytopathic
patients bleeding can occur at any platelet count. There are two types
of platelet transfusions i.e. Single Donor Platelets (SDP,mega unit) and
Random Donor Platelets (RDP, manual unit). The optimal dose for
platelet infusion for prophylaxsis and therapeutic use is a subject of
debate. Three trials in this respect are being done of which TOPPS
(Trial of Prophylactic Platelets Study) is still underway; StOP
(Strategies for the Transfusion of Platelets study) has been halted
because of the significant bleeding episodes. The PLADO trial results
have been published recently [5]. The aim of this study was to evaluate
the overall need of the platelet transfusion and to determine the type
and quantum of disease requiring platelet transfusion in a Medical
Unit. Additionally it was designed to determine if platelet transfusions

were done judiciously before and after implementation of the
guidelines, as well as to evaluate the effectiveness of guidelines driven
for platelet transfusion strategy.

Methods
This study was conducted in Medical Unit II of Jinnah Postgraduate

Medical Center. It was completed over a time period of 2 years i.e.
2010 and 2011. All patients who were bleeding or had low platelet
counts and had normal clotting profiles were included. The study had
two components. Study-A; chart analysis of 130 patients admitted in
2010 who fulfilled the inclusion criteria were analyzed for clinical and
laboratory parameters was done. The type of platelets (RDP or SDP)
transfused were also analyzed. Study-B: conducted in 2011, was a
prospective chart analyses of 111 patients, after implementing platelet
transfusion guidelines was done again. Pre tested Proformas were
filled and requirement of platelets were established on the basis of the
WHO bleeding stages and guidelines modified by referring to other
sources [6-9] (Tables 1 and 2). There was a deliberate policy to
transfuse RDP rather than SDP, because of the ease of availability and
less expenditure involved.

Patients were divided into five groups on the basis of the platelet
counts. Group A had <5000/dl platelets; group B 5000-10,000; group C
10,000-20,000; group D 20,000-50,000; group E>50,000. These groups
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were than analyzed for active bleeding and the amount and type of
platelet transfusions given. The end points were discharge or death.
The data was analyzed by using SPSS version 12. Information has been

presented in frequency and percentages. Chi square test was used to
calculate the p value.

Grade 0 No bleeding

Grade 1 Petechial bleeding

Grade 2 Mild blood loss (clinically significant)

Grade 3 Gross blood loss, requires transfusion (severe)

Grade 4 Debilitating blood loss, retinal or cerebral associated with fatality

Table 1: Who criteria of bleeding [8]

Prophylactic transfusion

Platelet count
<5000

Always transfuse irrespective of
bleeding

Platelet count
5000-10,000

minor hemorrhage (Grade 1
bleeding) fever (>38oc)

Platelet count
10,000- 20,000 coagulation disorder heparin therapy bone marrow biopsy planned

lumber puncture
planned

Platelet count >
20,000 Grade 2 bleeding Minor surgical procedures example

Biopsy

Central venous line

Therapeutic platelet transfusion

Platelet count >
50,000 Bleeding patient (all grades) Non bleeding patient

continuous bleeding because of
thrombocytopenia i.e. clotting profile
normal

qualitative platelet defect (bleeding time >
1.5 the upper limit of normal or positive
history

extensive surgery (neurosurgical
procedure >100,000 counts)

Platelet count
10,000-50,000 Grade 3 bleeding Fall in Hb of 2 gm or HCT of 6% Trauma patient

In perioperative period
(3 days post op or
ICU)

Table 2: Platelet transfusion [10,11].

Results

Study A
Out of 130 patients there were 84(64.6%) males and 46 (35.4%)

females with a mean age of 30.2 years ± 13.7. The commonest disease
was Dengue 78 patients (60%); of them 48 patients (61%) had active
bleeding but platelet transfusion was given to 63 patients (80%). Of the
transfused Dengue patients, 9 patients (14.2%) had a platelet count of
<10,000/dl and 54 patients (85.7%) patients had platelet counts
between 10,000 to 50,000 dl. The second most common cause of the
bleeding was Aplastic anemia in 18 patients (13.9%) (Table 3).Overall
leading presentation was with fever and bleeding from a single or
multiple sites in 107 patients (82.3%). Thrombocytopenia (<50,000/dl)
was present in 91 patients (70%) and active bleeding from any site was
present in 76 patients (58.5%). A total of 91 patients (70%) were
transfused platelets, of which 89 patients (64.8%) were given SDP,
5(5.49%) were given RDP and 3(3.29 %) were transfused both. Patients

were divided into five groups on the basis of platelet count. In group A
there were 3 patients; all were bleeding and all 3 were transfused
platelets. In group B there were 13 patients; 10 were actively bleeding
and all 13 were transfused platelets. There were 27 patients in group C
19 were actively bleeding and 26 were transfused platelets. Group D
had 42 patients; 29 were actively bleeding and 38 were transfused
platelets. Group E had 43 patients; 15 were bleeding and 11 were
transfused platelets.

Study B
Out of 111 patients there were 69 (62.2%) males and 42 females

(37%) with mean age of 34.96+13.9. The leading diagnosis was Malaria
this year 37 patients (33.3%). Second most common diagnosis was
hematological disorders in 21 patients followed by dengue and viral
fever in 16 patients (Table 3). The main presentation of these patients
was fever in 82% patients with active bleeding in 59.5% patients from
single site in 36.9% patients. In group A, there was 1 patient; he was
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actively bleeding and was transfused platelets. In group B, there were 4
patients; all 4 were actively bleeding and all were transfused platelets.
There were 12 patients in group C; 11 were actively bleeding and 12

were transfused platelets. Group D; had 53 patients; 49 were actively
bleeding and 48 were transfused platelets. Group E; had 41 patients; 40
were bleeding and none were transfused.

DISEASE STUDY 1 (N130) STUDY 2 (N 111)

Dengue 78 (60%) 16 (14.4%)

Aplastic Anemia 18 (13%) 7 (6.3%)

Viral fever 12 (9.2%) 16 (14.4%)

Idiopathic thrombocytopenia 7 (5.3%) 3 (2.7%)

Chronic myeloid leukemia 6 (4.6%) 2 (1.8%)

B12 deficiency 3 (2.3%) 4 (3.6%)

Malaria + Dengue 2 (1.5%) 7 (6.3%)

Myelofibrosis 1 (0.7%)

Myelodysplastic syndrome 1 (0.7%)

Glanzman thrombocytopenia 1 (0.7%)

Malaria 37 (33.3%)

Acute myloid leukemia 4 (3.6%)

Malarial hepatitis 4 (3.6%)

Thalasemia 3 (2.7%)

Lymphoma 2 (1.8%)

Chronic lymphocytic leukemia 1 (0.9%)

Acute lymphocytic leukemia 1 (0.9%)

Chronic liver disease 1 (0.9%)

Pyrexia of unknown origin 1 (0.9%)

Sickle Cell anemia 1 (0.9%)

Viral Hemorrhagic fever 1 (0.9%)

Table 3: Frequency of diseases in two studies

Outcomes were also compared for patients transfused with low dose
of platelets (RDP), medium dose (SDP) and high dose (both RDP
+SDP).Low dose platelets (RDP) were given to 74 patients; 7 patients
had medium dose (SDP) and 30 patients were given high dose platelets
(RDP+SDP).

Outcomes Low dose
(SDP) (n= 74)

Medium
(RDP) (n= 7)

High dose (SDP
+RDP) (n=30)

Discharge 45 0 13

Expired 26 5 13

LAMA 3 2 4

P value <0.005

Table 4: Outcome in three doses of platelet transfusion

Patients who were transfused the high dose were the ones with very
low platelet counts <20,000(23 patients) and/or had grade 3, 4 bleeding
(16 patients). Patients who were transfused low dose platelets had
either counts >20,000 (58 patients) and/or had grade 1, 2 bleeding (63
patients). Medium doses were transfused to patients with platelet
count between10,000-20,000 (7 patients) and/or bleeding grade 2 to 3
(5 patients). Comparison of outcomes; discharge, death or Leave
Against Medical Advice (LAMA) was found to be similar in all the
three groups of platelet doses with a p value of <0.005 (Table 4).

Discussion
Platelet transfusions are given for a variety of indication including

those undergoing chemotherapy for leukemia, multiple myeloma,
aplastic anemia, AIDS, sepsis, dengue fever, complicated malaria, bone
marrow transplant, radiation treatment, organ transplant or surgeries
as well as major surgical procedure such as cardio-pulmonary by pass.
It has always been presumed that SDP is superior and more efficacious
as one unit is equivalent to 6-7 RDP. As SDP is drawn from individual,
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the risk of alloimunization is believed to be reduced however
according to Trap there is no benefit to using leukoreduced single-
donor platelet versus leukoreduced pooled random-donor platelets
[6].

This study was undertaken to evaluate the overall need for the
platelet transfusion in a medicine department and to determine the
type and quantum of diseases requiring platelet transfusions and
whether or not such transfusion were done judiciously. The
prospective limb of the study examined the effects of implementation
of guidelines derived from several sources in reducing injudicious
platelet transfusion and reducing cost [7-9].

In this study when comparison of the spectrum of diseases
requiring platelet transfusions. We saw that in Study A the main
diagnosis was dengue as there was epidemic of dengue in Pakistan
from August to November 2010 and more than 21,204 people were
reportedly infected [12], While in Study B, the main diagnosis was
malaria, which is endemic in Pakistan [13]. Patients had presented not
only with usual symptoms of fever but also with complications like
cerebral malaria and malarial hepatitis [14].

When stored for 5 days, SDP infusion losses its high potency of
platelet [15]. The major advantage of RDP is it is cost effective. For
SDP there is need of specialized and costly equipment, high recurring
cost and the need of trained personnel. In an epidemic, there is often a
shortage of SDP bags as well as other sources, thus creating
unnecessary panic in the affected communities.

Our department has a stringent policy for transfusion of blood and
blood products. Hence, even in Study A, when no guidelines were
being implemented, the rate of inappropriate platelet transfusion was
20% as opposed to 35% documented by ND Kumar et al in their study
conducted in India [16]. In Study B after guidelines driven treatment
injudicious platelet transfusion were tremendously reduced to 1%,
thus reducing the cost of treatment, as well as all the risks associated
with transfusion of blood products.

Moreover, it is considered that above a threshold of 10,000 platelets,
the platelet dose has no significant effect on the incidence of bleeding,
probably because few platelets are needed to maintain homeostasis
[17,18]. Some reports also suggest that endothelial integrity can be
maintained with platelet counts of as low as 5000 per cubic millimeter
[19,20]. The PLADO study concluded that low dose platelet
transfusion, according to body surface area, is equivalent
prophylactically to the high dose, and the corrected count increment
did not differ significantly in patients transfused low, medium or high
dose platelets15. Two randomized trials with limited enrollment-one
of 111 patients [21] and the other of 119 patients [22]-have compared
a low dose of platelets to the standard dose. In both trials, the two
doses prevented bleeding to a similar degree. In Study B the number of
expiries in the three groups (low dose, medium dose and high dose
platelets) were 44 (39.6% .The higher mortality in our study compared
to PLADO study may be attributable to the large number of
complicated falciparum malaria cases. However, there were no
significant differences among the three groups in the occurrence of
any specific category of serious adverse events or in the percentage of
patients who had one or more serious adverse events; even the number
of deaths did not differ significantly among them ( Table 4).

This study documents the safety, effectiveness and economy of RDP
versus SDP. RDP is easily available in all hospitals where blood-
banking services are available.

Conclusion
Cost effectiveness, availability, disease transmission and

alloimmunization associated with platelet transfusion needs to be
considered while transfusing platelets. Hence proper guidelines for
platelet transfusion are needed considering the long term effects rather
than the immediate benefit to patient. We also saw that RDP have
similar efficacy and outcomes as SDP. This will not only reduce the
number of inappropriate platelet transfusions, but will also reduce the
financial burden on the hospital and the patients.
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