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ABSTRACT 
Each year more than 41,000 blood donations are needed every day and 30 million blood components 

are transfused. Blood products that can be transfused include Packed Red Cells (PRC), Whole Blood (WB), 
Thrombocyte Concentrate (TC), Fresh Frozen Plasma (FFP). Monitoring Hemoglobin (Hb) after transfusion is 
essential for assessing the success of a transfusion. The time factor after transfusion for Hemoglobin (Hb) ex-
amination needs to be established, analyze to judge the success of a blood transfusion which is performed. 
The aim of this study was to analyze the differences in changes of hemoglobin between 6-12 hours, and 12-24 
hours after-transfusion. This study was retrospective observational using secondary data. The subjects were 
patients who received PRC, and WBC transfusion. At 6-12, and 12-24 hours after-transfusion, hemoglobin, 
RBC, and hematocrit were measured. Then the data were analyzed by unpaired t-test. The collected data in-
cluded the results of the Hb pre-transfusion, 6-12, and 12-24 hours after-transfusion. The subjects of this 
study were 98 people. The administration of transfusion increased by 10-30% in hemoglobin concentration at 
6-12 hours after-transfusion. While at 12-24 hours after-transfusion, hemoglobin after-transfusion increased 
15-37% from the baseline. Hemoglobin values were not different at any of the defined after-transfusion times 
(p = 0.76 (p>0.05)). Hemoglobin values were not different at 6-12 hours, and 12-24 hours after-transfusion.    
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INTRODUCTION 
 Each year the need for blood is increasing. In 

the United States, every two seconds, there is one 
person who needs blood. More than 41,000 blood 
donations are needed every day, and 30 million blood 
components are transfused each years.1  The after-
transfusion, Hemoglobin (Hb) monitoring is essential 
to be done in assessing the success of a transfusion. 
The time factor of aftertransfusion Hb examination 
needs to be established, to judge the success of a 
blood transfusion which is performed. The main pur-
pose of blood transfusion is to save lives, and improve 
health status. Some people require blood transfu-
sions for surgery, accidents, disasters that cause loss 
of blood. Others require blood for diseases such as 
severe infection or liver disease that could interfere 
with the process of the formation of a blood disease 
that causes anemia such as kidney disease or cancer, 
blood disorders, and diseases such as hemophilia.2 A 
wide variety of products that can be transfused as 
blood components, include Packed Red Cells (PRC), 

Whole Blood (WB), Thrombocyte Concentrate (TC), 
Fresh Frozen Plasma (FFP). Whole Blood (WB) is a fluid 
assortment of blood cells which are joined in a yellow-
ish liquid called plasma. Packed red cells are derived 
from the WB that most of the plasma has been re-
duced. Platelets are blood components that concen-
trate its main content in platelets. Fresh frozen plasma 
is plasma frozen within 8 hours after collection. Among 
the components of the blood, the most widely used 
technique to raise hemoglobin is PRC.3  
 Packed reds cells are transfused in patients 
who indicate anemia, and bleeding. Acute hemorrhage 
with a loss of more than 15% of blood volume should 
immediately get a transfusion. Pre-operative patients 
with Hb <9.0 g/dL who have the possibility of blood 
loss> 500 mL during surgery also require blood transfu-
sions. Patients with Hb <7.0 g/dL with severe pain, Hb 
<8.0 g/dL with acute coronary syndromes, Hb <10.0 g/ 
dL with uremia or bleeding due to thrombocytopenia 
require blood transfusions. Also, patients with sickle 
cell disease, need routine blood transfusions.4  
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routine blood tests (hemoglobin, RBC, and HCT). 
The study subjects were divided into four 

groups: blood groups A, B, AB, and O. While the 
study subjects were restricted from patients who 
received PRC, WB, and obtained both (PRC, and WB 
transfusions). 

Most blood type A were as much as 30%. 
Blood type B by 28%. As many as 16% of study 
subjects had blood type AB, and the remaining 26% 
were blood group O. The characteristics of the study 
subjects can be seen in Table 1, Figure 1, and Figure 
2. 

In this study, it showed the variation of all 
blood types requested, because there was no 
dominant demand for one type of blood groups. 
However, the group A which is indeed the most 
widely in population, also showed a demand more 
than other blood types. 

 

The highest of Hb subject in group A was 12.3 
g/dL and the lowest 5.3g/dL. While the highest of Hb 
subjects in group B was 11.2 g/dL, and the lowest 
was 6.7 g/dL, in the AB group was 12.3 g/dL and 1.8 
g/dL, and in the O group is 10.5 g/dL, and 1.8 g/dL.  

In this study, it showed that an increase in he-
moglobin ranged from 6-12 hours after-transfusion 
10-30% of its original value, while the increase in Hb 
at 12-24 hours after-transfusion was ranged 15-37% 
of the original value of Hb. From the test results, it 
was shown that the value of t-test p=0.76 (p> 0.05).  

From Table 5, it showed that there was no 
difference in Hb levels examined between 6-12 
hours after-transfusion, and 12-24 hours after-
transfusion, meaning clinicians sufficiently examined 
changes in hemoglobin levels over the span of 24 
hours, either choosing 6-12 hours after-transfusion, 
and 12-24 hours after-transfusion. Rapid time to ass-

Packed red cells transfusion can increase 
blood hemoglobin, and hematocrit. One unit of PRC 
will raise hemoglobin in adults by an average of 1 g/ 
dL, and raise the hematocrit by 3%,5 but the theory 
does not provide for a limitation of the volume of the 
unit. As it is known that the volume of each bag does 
not provide for a limitation of the volume of the unit. 
As it is known that the volume of each bag does not 
contain the same PRC. Packed red cells volume aver-
age is between 250-300 mL for regular bags while for 
pediatric packs the average is 50-60 mL. According to 
a study Elzik et al.,7 PRC transfusion can increase the 
hematocrit value was 6.4% ± 4.1% per liter of blood 
transfused. In other words, the hematocrit will in-
crease by 1.9% ± 1.2% per 300 mL of blood trans-
fused.6  

Some study suggests the interval after trans-
fusion hemoglobin affects the increase in the value of 
hemoglobin. According to Wakhidah et al, increased 
levels of hemoglobin occur at 6 hours aftertransfusion 
examination, and then declined in the examination 12 
hours. This study aimed to assess whether there are 
differences in Hb levels 6-12 hours after-transfusion 
with 12-24 hours after-transfusion.7  

 

METHODS   
A retrospective observational study was con-

ducted using Hb data examination results in the pre, 
and after-transfusion. The location of the study was in 
the JIH Hospital. Subjects were patients who received 
PRC transfusions, and WBC of all diagnosis. Inclusion 
criteria for this study is a subject that has a complete 
data of better examination results of pre, and after 
Hb. Laboratory tests include routine blood tests 
(hemoglobin, RBC, and HCT). Operational definitions 
of the variables used are pre-transfusion Hb inspec-
tion; criteria are Hb examination conducted before 
transfusion, which is an indication of doctors doing a 
transfusion. While the criteria for Hb after-transfusion 
examination is an examination conducted after Hb 
transfusion, which is divided into two groups: 6-12 
hours, and 12-24 hours after-transfusions.  

  
RESULT AND DISCUSSION   

There were 98 people as study subjects, who 
met the inclusion criteria of patients getting PRC 
transfusions, and WB of all disease diagnosis and who 
had complete better data on before, and after Hb ex-
amination results. Laboratory tests included   

 

Characteristics Number % 

Blood type 
A 
B 
AB 
O 

  
29 
27 
16 
26 

  
30 
28 
16 
26 

Type of component 
PRC 
WB 
PRC, and WB 

  
77 
11 
69 

  
  
  
  

Table 1. Baseline data 
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ess the success of transfusion was also an important 
part of choosing the right time for the second time. 

 

 

 

 

 

 

 

 

 

 These results were similar to the study con-
ducted by Elizalde et al.,8 who stated that the result 
of the current Hb at 15 minutes, and 24 hours after-
transfusion was not significantly different. Only 6% 
of patients had significant differences from the 
measured hemoglobin concentration (over 6%).  

 Weisen et al.,9 also showed the same 
findings. The mean increase in hemoglobin of 20 g/L 
(95% CI, 17 to 22 g/L) for 24 hours after-transfusion 
of 2 units of PRC. Hemoglobin levels before 
transfusion were lower compared to after (P 
<0.001), but there was no significant difference in 
the measurement at 15 minutes, 1 hour, 2 hours, 
and 24 hours after-transfusion (P=0.82). Changes in 
hemoglobin concentration between 15 minutes, and 
24 hours after-transfusion ranged from 20 g/L after-
transfusion of 2 units of PRC (-2.2 g/dL to 2.0 g/dL).9 

 The study conducted by Audu et al.,10 in 
neonates without bleeding indicated the right time 
to perform measurements of hematocrit after-
transfusion in children whose condition are stable, 
no active bleeding, and without hemolysis condition 
in 12 hours after-transfusion. The measurement 
results in hematocrit 1 hour, and 6 hours after-
transfusion indicated that there was no difference 
(47.8% ± 5.6%). But these results differed 
significantly with measurements at the 12 hours to 
24, and 48 after-transfusion The difference variated  

between 1.3% to 3.5% (0.4 g/dL to 0.9 g/dL). The mean 
after-transfusion of hematocrit at 1, and 12 hours 
differed significantly from the target. While 
measurements at the 12 hours to 24, and 48 hours 
were in accordance with the hematocrit target of after
-transfusion.10 

Another study conducted by Hoque et al.,11 
demonstrated Hb at 24 hours after-transfusion, rose 
more than 1 g/dL in patients without active bleeding. 
Hoque et al.,11 also stated there was a significant 
difference in hemoglobin in the examination at 24 
hours after-transfusion. Comparison of the Hb’s mean 
before, and 6 hours after-transfusion was statistically 
significant. Comparison between Hb before, and 24 
hours after-transfusion also differed significantly. Hb at 
6 hours (8:03 g/dL) compared to 24 hours (8.78 g/dL) 
was significantly different.11 

The difference is most probably due to the 
inclusion different criteria of study subjects. In a study 
by Hoque et al.,11, the study subjects were patients 
with no active bleeding, and the clinical condition was 
stable.11 While in this study all patients who received 
transfusions PRC, WB, or both were included as the 
study subjects. 

Packed red cells were transfused in patients who 
had an indication of anemia, and bleeding. Acute hem-
orrhage with loss of more than 15% of blood volume 
should immediately receive a transfusion. Pre-
operative patients with Hb <9.0 g/dL who had the pos-
sibility of blood loss> 500 mL during surgery also re-
quired blood transfusions. Patients with Hb <7.0 g/dL 
with severe pain, Hb <8.0 g/dL with acute coronary 
syndromes, Hb <10.0 g/dL with uremia or bleeding due 
to thrombocytopenia required blood transfusions. In 
addition, patients with sickle cell disease need regular 
blood transfusions.4 

Packed red cells transfusion can increase blood 
haemoglobin, and hematocrit. One unit of PRC will 
raise the hemoglobin in adults at an average of 1 g/dL, 
and hematocrit increased by 3%. In children transfu-

Figure 1. Distribution of blood 

Figure 2. Distribution of blood transfusion components  

  
After-transfusion   After-transfusion 

6-12 hours     12-24 hours 

   A 
2.6     3 

1.2 
0.5    B 

   AB 
1.1 
0.3 

  

O 1.7     2.1 

Table 2. Comparison of increased Hb between  6-12 hours, and 
12-24 hours after-transfusion 



Page 111 Indonesian Journal of Clinical Pathology and Medical Laboratory, 2018 March; 24 (2) : 108-111 

  Differences in Changes of Hemoglobin - Linda and Ninda  

 sions as much as 5 mL/kgBW would raise the hemo-
globin concentration at 1 g/dL.5   

But the theory does not provide for a limita-
tion of the volume of the unit. As it is known that the 
volume of each PRC bag is not the same. Packed red 
cells volume averaged between 250-300 mL for regu-
lar bags for pediatric pack while the average is of 50-
60 mL. According to a study by Elzik et al.,6 PRC 
transfusion can increase the hematocrit value was 
6.4% ± 4.1% per liter of blood transfused. In other 
words, the hematocrit will increase by 1.9% ± 1.2% 
per 300 mL of blood transfused.6 

Patient characteristics such as age, weight, 
body surface area, estimated blood loss, a history of 
heart failure, the use of diuretics, creatine with a 
clearance less than 30 mL/min, the duration between 
transfusions, history of fever is said not to affect the 
rise in hemoglobin levels. Correlation level at 24 
hours after-transfusion hemoglobin with age, the 
volume of blood transfusion, and transfusion time 
was not statistically significant.9 

A study conducted by Naidech et al.,12 in pa-
tients with subarachnoid hemorrhage with anemia 
showed a lower pre-transfusion hemoglobin concen-
tration correlated with the increase in after-
transfusion hemoglobin level. In a retrospective co-
hort data group, and a prospective cohort obtained 
pre-transfusion hemoglobin levels associated with 
elevated levels of hemoglobin (P <0.001) after-
transfusion of a single unit of PRC.12 

In some cases, Hb after-transfusion showed 
increase not as much as expected. Conditions that 
cause the loss, sequestration, or the destruction of 
red cells should be sought. Examples of these condi-
tions such as vague bleeding, repeated blood sam-
pling (especially in children), fever, hypersplenism, 
primary, and secondary causes of immunology, some 
type of hemolysis or mechanical problems.13 

Other conditions that may affect the type of 
PRC is given. The new PRC that is stored up to 5 days. 
In the new PRC, erythrocyte hemolysis in storage 
cannot circulate once transfused. This means that 
the red cells cannot function in the process of oxygen 
delivery, capturing carbon dioxide, and other func-
tions of erythrocytes. Besides, there was an increase 
in 2-3DPG so that the oxygen dissociation curve 
changed.14 

 

CONCLUSION AND SUGGESTION 
There was no significant difference in Hb moni- 

oring between at 6-12 hours, and 12-24 hours after-
transfusion. Level of Hb after-transfusion could be 
measured after 6-12 hours transfusion. 
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