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ABSTRACT 
Background and objectives: Blood transfusion has an important role in medical and surgical 

procedures. In Iran, a person needs blood or blood products every three seconds. Shortage of 

blood donors, poor facilities for storing and preparing blood products, lengthy preparation 

process until transfusion as well as irregular use of blood products are some of the important 

problems associated with blood transfusions. Given the importance of proper and effective use of 

blood products, this study was carried out to evaluate the blood consumption pattern in Imam Ali 

Educational, Research and Treatment Center in Bojnurd, Iran. 

Methods: This retrospective study was performed in 2020 on all cases requesting blood products 

at the Imam Ali Hospital in Bojnurd, Iran. All patient data including age, sex, blood type, 

requesting ward, type and the number of requested products including packed cell, freshly frozen 

plasma (FFP) and platelet were extracted from the hospital information system and the daily 

registry notebooks. 

Results: Of 3083 blood requests, 58.6% were for males and 41.4% were for females. The most 

and least requested blood groups were O
+
 (32.9%) and AB

-
 (0.5%), respectively. Packed cell

(27%) and FFP (30%) were the most frequently requested products in the emergency 

department, while platelets (88.5%) was the most frequently requested product in the oncology 

department. Cross-matched to transfused blood ratio for packed cell was 1.37. Also, not using 

blood products index for packed cell, FFP and platelet was 27.5, 0 and 0, respectively. Moreover, 

transfusion index for packed cell, FFP and platelet were 0.72, 1 and 1, respectively. 

Conclusion: The pattern of blood consumption in the studied hospital is relatively favorable. 

However, in some wards such as neurology and burns, there is a need to review the requesting 

and consumption of blood products. In the case of O
 -
 blood type, the probability of not using the

requested packed cell and cross-matched is above 50%, which highlights the need for reviewing 

the blood application process due to the scarcity of this blood type and the imposition of 

workload. 
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INTRODUCTION 

  Blood transfusions play an important role in 

medical and surgical procedures. Hemoglobin 

plays an important role in oxygenation and 

maintenance of tissue metabolism and the proper 

functioning of various body organs (1).  Blood 

transfusion is a life-saving intervention in many 

cases, including anemia (2), uncontrollable 

bleeding such as fractures (3), hypovolemic 

condition (4), etc. 

  In Iran, a person needs blood or blood products 

every three seconds.  Proper and effective use of 

blood products is crucial. Shortage of blood 

donors, poor facilities for storing and preparing 

blood products, lengthy preparation process until 

transfusion as well as irregular use of blood 

products are some of the important problems 

associated with blood transfusions (5). 

  Excessive blood supply is a common problem 

in hospitals, which can lead to problems such as 

the improper distribution of blood products, 

rising hospital costs and increased blood-

banking workload. This increase in demand is 

due to the fear of not having enough access to 

blood during surgery or to not having a clear 

pattern for requesting blood, which ultimately 

leads to anemia and worse. The general state of 

its storage, which in addition can impose an 

additional financial burden on centers and 

patients, may result to reduction of quality or 

expiration of various blood products (6). 

  Due to the excessive demand for blood and 

blood products in the 1970s and 1980s, a 

program called the maximum blood demand 

pattern for maximum surgical blood ordering 

schedule (MSBOS) was proposed to improve the 

consumption of blood products (7). However, 

many medical centers still have difficulty 

building sustainable and efficient blood banking 

systems. 

  One of the suggested solutions for managing 

the consumption of blood products is to study 

the pattern of blood consumption in each 

medical center separately according to the 

specialized needs of that center. Periodic 

evaluation of the blood transfusion process for 

patients may help discover shortcomings that 

need to be resolved. This study aimed to 

evaluate the pattern of blood consumption in 

Imam Ali Educational, Research and Treatment 

Center in Bojnurd, to investigate the current 

situation and effective planning in the 

management of blood products to ensure 

adequate product resources in the blood bank.  

MATERIALS AND METHODS 

  This retrospective study was performed in 2020 

on all cases requesting blood products at the 

Imam Ali Hospital in Bojnurd, Iran. The hospital 

is a trauma center that has emergency 

departments, intensive care unit, operating room, 

general surgery, neurology, orthopedics, 

oncology, burns and hemodialysis wards. After 

obtaining the approval of the ethics committee 

and ensuring the confidentially of patients 

personal information, data were collected from 

the hospital’s HIS system, the daily blood-

banking registry in the hospital laboratory and 

patients records. All patient data including age, 

sex, blood type, requesting ward and type and 

number of requested products including packed 

cell, freshly frozen plasma (FFP) and platelet 

(PLT), with additional information including 

consumption state after compatibility testing 

(cross-match), were recorded and then analyzed. 

Three parameters of cross-matched to transfused 

blood ratio (CTR), not using blood products 

(NUP) and transfusion index (Ti) were used to 

evaluate the blood consumption pattern. The 

ratio of cross-matched to transfused blood (C/T) 

introduced by Boral and Henry in 1975, is an 

important indicator for examining blood 

consumption patterns (8). A CTR of less than 2 

indicates the ideal use of blood and its products, 

while a CTR value of more than 2 means that 

less than 40% of cross-matched blood bags have 

been transfused (9). The NUP index indicates 

the probability of not using blood products and 

for that number is less than 50% (10). Blood 

transfusion index or Ti is the average number of 

cross-matched blood units injected into each 

patient. Values of 0.5 and above indicate the 

optimal use of ordered blood (11). 

  The data were entered into SPSS software 

(version 20.0) and described using mean, 

standard deviation and percentage. To compare 

continuous data, the t-test and one-way analysis 

of variance for normal data were used. For non-

normally distributed data, the Mann-Whitney U 

test and Kruskal-Wallis test were used. In 

addition, the chi-square test was used to 

compare discrete data. All statistical analyses 

were performed at significance of 0.05. 

RESULTS 

  Overall, 3083 requests (58.6% male and 41.4% 

female) were recorded in the hospital. Mean age 

of the patients was 46 years (range: 29-63 

years). The general characteristics of patients 
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requesting blood products are shown in (table 1). 

The most and least frequently requested blood 

groups were O+ (32.9%) and AB- (0.5%), 

respectively. The demand for packed cell and 

FFP was highest in the emergency department 

(27% and 30%, respectively) and lowest in the 

hemodialysis department (1% and nil, 

respectively). Regarding PLT requests, the 

highest and lowest requests were related to 

oncology (88.5%) and dialysis (0) wards, 

respectively (Figure 1). 

Table 1. General characteristics of the patients requesting blood products 
Characteristic Number (%) 

Gender 
Male 328 (58.6%) 

Female 232 (41.4%) 

ABO blood group 

A+ 149 (26.7%) 

A- 23 (4.1%) 

B+ 132 (23.6%) 

B- 11 (2%) 

AB+ 44 (7.9%) 

AB- 3 (0.5%) 

O+ 184 (32.9%) 

O- 13 (2.3%) 

Figure 1. Percentage utilization of packed red blood cells according to hospital wards 
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   (Table 2) shows the pattern of blood 

consumption in each hospital ward. The 

CTR for packed cell was highest in the burn 

ward (2.67) and lowest in the dialysis ward 

(1). The neurology ward did not have a good 

CTR (2.1), NUP (52) and Ti (0.48) despite 

being normal, and CTR, NUP and Ti were 

out of the normal range in the burn 

department. The overall CTR for packed cell 

was 1.37 and the overall NUP for packed 

cell, FFP and PLT was 27.5, 0 and 0, 

respectively. In addition, the overall Ti for 

packed cell, FFP and PLT was 0.72, 1, 1 

respectively, indicating the favorable status 

of blood consumption in the hospital. The 

most requested blood group in the hospital 

was O+. In this regard, the O- blood group 

did not have a suitable NUP index (58%) 

(Figure 2). 

Table 2. CTR, NUP and Ti according to the clinical departments 

Department/ward CTR NUP (%) Ti 

Packed 

cell 
FFP PLT Cryo 

Packed 

cell 
FFP PLT Cryo 

Packed 

cell 
FFP PLT Cryo 

Neurology 2.1 1 1 - 52 0 0 - 0.48 1 1 - 

General surgery 1.36 1 1 - 27 0 0 - 0.73 1 1 - 

Orthopedics 1.38 1 1 - 28 0 0 - 0.72 1 1 - 

Oncology 1.21 1 1 1 18 0 0 0 0.82 1 1 1 

Emergency 1.36 1 1 - 27 0 0 - 0.73 1 1 - 

Operation Room 1.18 1 1 - 15 0 0 - 0.85 1 1 - 

ICU 1.32 1 1 - 24 0 0 - 0.76 1 1 - 

Burn 2.67 - - - 63 - - - 0.38 - - - 

Hemodialysis 1 - - - 0 - - - 1 - - - 

CTR= requested/consumed 

NUP= non-consumed/requested 

Ti= consumed/requested 
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Figure 2. The relationship of the requested blood group and the NUP 

DISCUSSION 

  Blood transfusion is an important treatment 

that should be done with caution otherwise it 

may lead to serious complications such as 

infections and blood transfusion reactions 

(12). In developing countries, much 

attention is paid to medical expenses, which 

imposes a heavy financial burden on both 

patients, the government and insurance 

companies. In many studies, inappropriate 

blood consumption patterns have been 

reported from both public and private 

hospitals (13). It seems that with a team 

approach consisting of physicians, nurses 

and hospital laboratory technicians, the 

number and pattern of ordering blood 

products can be greatly reduced (14). At 

present, in many hospitals, a standard 

method in the blood bank for selecting blood 

products is used, and based on it; an attempt 

is made to manage its consumption pattern. 

  As a trauma center, the Imam Ali Hospital 

in Bojnurd has a very active blood banking 

department in which all blood products 

needed by patients are prepared and used by 

the Blood Transfusion Organization. Among  

various blood products, the three most 

commonly used products in this hospital 

were packed cells, FFP and PLT. 

Inconsistent with this finding, a study by 

Singhal et al. in India reported that whole 

blood had the highest demand compared to 

other blood products (15). In our study, the 

demand for blood products was higher for 

men than for women. Also, the highest and 

lowest demand was related to blood group 

O+ and blood group AB-, respectively, 

which was predictable according to the 

prevalence of blood groups in the 

community (16). In our study, the highest 

demand for blood products was related to 

the emergency department and oncology 

ward. Among the factors that cause Packed 

cell request are chronic anemia, leukemia, 

dialysis and decreased oxygen-carrying 

capacity after bleeding (12). Therefore, 

considering that Imam Ali Hospital, as a 

trauma center, receives random patients, and 

has dialysis and oncology wards, so Packed 

cell has the highest rate of use. These results 

are almost comparable to that of Geißler 

study at the university hospital of Münster, 

0

10

20

30

40

50

60

R
eq

u
es

te
d
 (

%
)

n
o
n

-C
o

n
su

m
ed

 (
%

)

N
U

P
 (

%
)

R
eq

u
st

ed
 (

%
)

n
o
n

-C
o

n
su

m
ed

 (
%

)

N
U

P
 (

%
)

R
eq

u
es

te
d
 (

%
)

n
o
n

-C
o

n
su

m
ed

 (
%

)

N
U

P
 (

%
)

P.C FFP Plt

P
e

rc
e

n
ta

ge
 %

 

A pos

A neg-

B pos

B neg

AB pos

AB neg

O pos

O neg



Journal of Clinical and Basic Research (JCBR). 2021; Volume 5, Number 2        63 

Germany; in which compressed red blood 

cells were the most widely used blood 

product (17). In another study, 67.8% of 

cases requesting blood products were related 

to packed cell (18). Nevertheless, it should 

be noted that the demand for blood products 

in a hospital usually depends on the 

departments. For example, a study in India 

reported whole blood as the most sought-

after product in hospitals (15). 

  Freshly frozen plasma is prepared from 

whole blood and frozen at the appropriate 

time and temperature to maintain sufficient 

coagulation factors. This product contains 

coagulation factors, albumin and 

immunoglobulins (12). Patients with 

conditions such as deficiency of coagulation 

factors including thrombocytopenic 

thrombotic purpura (TTP), hemolytic uremic 

syndrome (HUS) (19), apheresis treatment 

and hemolytic anemia elevated liver 

enzymes and low PLT count and blood 

exchange may require FFP (20). In a study 

by Venkatachalapathy et al., FFP ranked 

second in blood bank requests at RI Jalappa 

Hospital, India (21). Similarly, a study in 

India reported FFP as the third most 

commonly requested blood product (15), 

which is in line with our findings. 

  Platelet concentrate can be obtained from 

fresh whole blood. Platelet transfusion is 

used for prevention and/or treatment of 

thrombocytopenia or PLT dysfunction. The 

request for a PLT should not be based solely 

on the patient's PLT count. Instead, acute 

thrombocytopenia with bleeding should be 

considered (12). In our study, PLT was the 

second most frequently consumed blood 

product. This result contradicts with results 

of the Venkatachalapathy study in India, 

which showed that PLT has the least used 

blood product (21). There was a significant 

difference in the request for PLT between 

the oncology ward and other wards, which 

explains the reason for the high demand for 

this product compared to other studies. 

  The hospital blood banking must be able to 

provide the required blood products in the 

shortest time possible while evaluating the 

current process of requests. This is 

important to prevent improper use of blood 

products that may lead to shortage of blood 

supply for the patients. Regarding the 

pattern of blood consumption in the studied 

hospital, we found that the CTR parameter 

was appropriate in most wards. The Ti index 

was also good, although the neurology and 

burn departments need to review and modify 

their blood consumption patterns. The CTR 

index for packed cell was 1.37, which is 

significantly lower than the values reported 

from other studies (10). A low CTR value 

indicates optimal use of blood. The main 

reasons for the high CTR are the lack of 

clear and reliable instructions for requesting 

blood in hospitals, clinical audits and proper 

communication between doctors, nurses and 

blood banking staff. Inadequate blood 

transfusion, characterized by high CTR and 

NUP, leads to blood loss and unavailability 

of blood to patients in need (13). 

   Inadequate Ti in the neurology and burn 

departments may be due to premature 

transfusion requests from some physicians 

or delays in patients' surgery. Such cases 

increase the workload of blood banking 

personnel and the preparation costs. Dialysis 

and operating room wards had a higher Ti, 

which indicates the optimal use of blood. 

Examination of blood transfusion guidelines 

shows that most surgical procedures do not 

require blood transfusions, which supports 

the results of the present study (22). 

  Many studies have evaluated the pattern of 

blood consumption in hospitals by 

calculating CTR and Ti. The discrepancy in 

results of these studies may be due to the 

availability of blood or transfusion 

symptoms as considered by requesting 

physicians (10, 23) 

  In the present study, O+ was the most 

requested blood type, which also had a good 

NUP index. However, this index was not 

suitable for the O- blood group. The results 

in Imam Ali hospital, showed that the 

probability of not using the requested 

packed cell blood product and cross-

matching is above 50%, which highlights 
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the necessity to review the blood request 

process due to the scarcity O- blood group 

and the imposition of workload and cost. In 

our study, we observed incomplete blood 

application forms with missing information 

of the physician's name, diagnosis and blood 

acceptance time, which should be resolved 

to help efficiency of the blood services. 

Moreover, observing the correct principles 

of blood request can reduce the number of 

unnecessary requests, false blood deficiency 

and workload of the hospital and blood 

transfusion organization personnel. 

CONCLUSION 

  Establishing and following blood 

transfusion instructions will reduce 

unnecessary blood requirements. In our 

study, CTR and NUP values were favorable. 

However, there was improper transfusion 

practice in some wards that needs to be 

resolved. The most requested blood type 

was O+, and the demand for packed cell and 

FFP was highest in the emergency 

department. In addition, the demand for PLT 

was highest in the oncology department. The 

proper use of this information can help 

implement a suitable strategy for the correct 

and fast delivery of blood products to these 

departments. In general, for achieving a 

appropriate blood consumption pattern, 

some in-service education must be planned 

for medical doctors and paramedics while 

monitoring how blood and its products are 

applied in the hospitals. 
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