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Introduction: The main target of blood transfusion in children is to 
prevent unnecessary deaths, and ameliorate their health. After a 
blood transfusion, haemoglobin (Hb) estimation is necessary to assess 
its success. This study’s objective was to assess the earliest time 
after blood transfusion for the estimation of the Hb value among not 
actively bleeding children. The ability to quickly estimate the rise in 
Hb value after transfusion is essential in managing outpatients and 
acutely ill children. 

Methods: Children aged 1 month to 18 years were included in this 
prospective observational study conducted from January 2023 to 
July 2023 at the Paediatric Department of BCM Hospital, Sitapur in 
Uttar Pradesh, India. Three different periods of Hb measurement: 
pre-transfusion, 15 minutes after transfusion, and 6–8 hours after 
transfusion were compared using the paired Student’s t-test. Two-
tailed p values less than 0.05 were considered significant.

Results: During the course of the study, a total of 94 children (72 males 
and 22 females) were given packed red blood cell (PRBC) transfusions. 
Comparison between mean Hb values at 15 minutes after transfusion 
(mean = 10.4, SD = 1.8) and 6–8 hours after transfusion (mean = 10.4, 
SD = 1.9) showed statistically no significant difference (t = 0.2751, df 
= 93, p = 0.7838).

Conclusion: After a blood transfusion, 15 minutes is the earliest time 
after which haemoglobin value can be estimated among not actively 
bleeding children.
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Introduction
The main target of blood transfusion in children is to save 
lives and ameliorate their health. Blood transfusion is a 
life-saving medication and many lakhs of blood units are 
arranged and transfused in a year in the whole world.1–4 This 
is a unique intervention of patient treatment in which the 
main goal is to increase oxygen delivery by raising arterial 
oxygen concentration which is dependent on haemoglobin 
(Hb) levels.5–8 After a blood transfusion, Hb estimation is 
necessary to assess its success. In the case of older children 
with severe anaemia who have received one unit of packed 
red blood cell (PRBC) transfusion, analysing whether they 
require an additional unit of PRBC transfusion to suffice 
their Hb level requires an estimation of after-transfusion Hb. 
This frequently raises a question in front of paediatricians: 
“What is the earliest time to estimate a child’s Hb after 
transfusion?”. The answer to this question will ensure that 
after knowing the post-transfusion Hb value at the earliest 
possible time, all necessary works like blood donor and 
processing of blood component for the next transfusion 
can be completed at the earliest. A few paediatricians have 
advised Hb estimation at 6–8 hours after PRBC transfusion. 
Others use 24 hours or the coming morning to estimate 
post-transfusion Hb. There are some clinical reports which 
show that an earlier Hb estimation can be done.9,10 Some 
research related to this time factor after transfusion has 
been done in grown-ups, but not in children. Therefore, 
the purpose of this research was to determine how soon 
after a blood transfusion, the Hb value may be estimated in 
children who are not actively bleeding. Our knowledge was 
expanded as a result of this study, and it will be salutary for 
the development of specific guidelines among the children.

Methods
The subjects of this prospective observational research were 
94 deliberately selected kids from 1 month to 18 years old 
who had been admitted to the Paediatric Department of 
BCM Hospital, Sitapur, Uttar Pradesh, India from January 
2023 to July 2023. The ethical committee of the BCM 
Hospital approved the protocol before the inception of 
the research. All data and records related to the study 
subjects were kept non-public. The points and objectives of 
the research and its methodology, pitfalls, and advantages 
were discussed with the parents in an easy local dialect. 
Informed consent was taken from the parents in writing. 
Demographic parameters were acquired from the patient 
files of the hospital. Participants in this study were those 
children who had received PRBC transfusion, had normal 
liver and renal function along with no visible bleeding, and 
were at a stable clinical stage of their illness.

Age, gender, weight, and blood group were the demographic 
factors that were recorded for each subject. In order to 
determine a child’s pre-transfusion Hb, a sample of blood 
was drawn from the child’s vein just before the transfusion 
of PRBC. The process of PRBC transfusion was completed in 
four to six hours. Following that, the child’s venous blood 
sample was drawn after 15 minutes and after 6–8 hours 
of completion of transfusion, and the post-transfusion Hb 
values were determined.

Statistical evaluation was done using version 0.17.2 of 
Jeffreys’s Amazing Statistics Program (JASP). Continuous 
variables were shown as means and standard deviations, 
whereas categorical data were presented as frequencies 
and percentages. Means of Hb concentrations were 
compared using the paired Student’s t-test. Two-tailed 
p value ≤ 0.05 was used as the criterion of significance.

Results
During the course of the study, a total of 94 children (72 
males and 22 females) were given PRBC transfusions. The 
average age of the children who took part in the research 
was 3.5 ± 4.2 years (1 month to 17 years being the range). 
Most children (56 out of 94, 59.6%) were between the ages 
of 1 month and 2 years. The weights of the children ranged 
from 2.3 kg to 53 kg, 12.5 ± 9.9 kg being the mean ± SD 
value (Table 1). The majority had blood type B (28, 29.8%). 
Children with blood type A were 24 (25.5%) in number. As 
many as 24 (25.5%) children in the study had blood type O, 
and the remainder 18 (19.2%) had blood group AB (Figure 
1). The research demonstrated the need for all blood types. 
There was no one blood group that was in high demand.

Before transfusion, the patient’s haemoglobin levels ranged 
from 3.0 gm/dl to 8.8 gm/dl (with an average of 6.9 gm/
dl and a standard deviation of 1.3). Fifteen minutes after 
transfusion, the haemoglobin levels ranged from 5.0 gm/dl 
to 14.6 gm/dl (with a mean of 10.4 gm/dl and a standard 
deviation of 1.8) and six to eight hours after transfusion, the 
levels ranged from 5.3 gm/dl to 15.5 gm/dl (with a mean 
of 10.4 gm/dl and a standard deviation of 1.9) (Figure 2).

Figure 1.Distribution of Blood Types among the 
Participants
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A comparison of the mean haemoglobin values pre-
transfusion with those taken 15 minutes after transfusion 
showed a statistically significant difference (t = 28.50, df = 
93, p < 0.0001). The haemoglobin value taken 15 minutes 
after transfusion (mean = 10.4, SD = 1.8) was significantly 
higher than the value pre-transfusion (mean = 6.9, SD = 
1.3) (Table 2).

Figure 2.Haemoglobin Values of the Participants (15 
Minutes and 6–8 Hours after Blood Transfusion)

Table 1.Demographic and Laboratory Parameters

Variables Values
Age (years) (mean ± SD) 3.5 ± 4.2
Gender (male:female) 3.3:1

Weight (kg) (mean ± SD) 12.5 ± 9.9
Pre-transfusion Hb value (gm/dl)

 (mean ± SD) 6.9 ± 1.3

Hb value 15 min after transfusion (gm/
dl) (mean ± SD) 10.4 ± 1.8

Hb value 6–8 hours after transfusion 
(gm/dl) (mean ± SD) 10.4 ± 1.9

Hb 
Values 
(Mean 
± SD)

Pre-
trans-
fusion 

15 Minutes 
after 

Transfusion 

t 
Value df p 

Value 

6.9 ± 
1.3 10.4 ± 1.8 28.50 93 < 

0.0001

Table 2.Comparison of Mean Haemoglobin Values 
Pre-transfusion and 15 Minutes after Transfusion

A comparison of the mean haemoglobin values pre-
transfusion with those taken 6–8 hours after transfusion 
showed a substantial difference in terms of statistics (t = 
25.27, df = 93, p < 0.0001). The mean of the haemoglobin 
values taken 6–8 hours after transfusion (mean = 10.4, 
SD = 1.9) was significantly higher than the value prior to 
transfusion (mean = 6.9, SD = 1.3) (Table 3).

Table 3.Comparison of Mean Haemoglobin Values 
Pre-transfusion and 6–8 Hours after Transfusion

Hb 
Values 
(Mean 
± SD)

Pre-
trans-
fusion

6–8 Hours 
after 

Transfusion 

t 
Value df p 

Value 

6.9 ± 
1.3 10.4 ± 1.9 25.27 93 < 

0.0001

A comparison between the means of the haemoglobin 
values taken 15 minutes after transfusion and those 
taken 6–8 hours after transfusion showed statistically no 
substantial variation (t = 0.2751, df = 93, p = 0.7838). The 
haemoglobin values taken 15 minutes after transfusion 
(mean = 10.4, SD = 1.8) had statistically no significant 
difference with those taken 6–8 hours after transfusion 
(mean = 10.4, SD = 1.9) (Table 4).
Table 4.Comparison of Mean Haemoglobin Values 15 

Minutes and 6–8 Hours after Transfusion

Hb 
Values 
(Mean 
± SD)

15 
Minutes

 after 
Trans-
fusion

6–8 
Hours 
-after 
Trans-
fusion 

t Value df p 
Value 

10.4 ± 1.8 10.4 ± 
1.9 0.2751 93 0.7838

Discussion 
In this single-centre, prospective observational study, 
we discovered that the Hb value obtained 15 minutes 
after blood transfusion (mean = 10.4, SD = 1.8) had no 
statistically significant difference with that obtained 6–8 
hours after transfusion (mean = 10.4, SD = 1.9). After a 
blood transfusion, 15 minutes was found to be the earliest 
time after which the Hb value can be estimated among not 
actively bleeding children. However, there is insufficient 
data available from clinical studies in children that show 
the earliest time after transfusion.

Wiesen et al. did a study in 1994 on 39 adult cases. They 
estimated the Hb values after completion of a 2-unit PRBC 
transfusion at 15 minutes, 1 hour, 2 hours, and 24 hours. 
At these post-transfusion times, there were no discernible 
variations in the mean Hb levels (p = 0.82).9

Thirty-two adult individuals who recently had an acute 
bleeding episode were given a 2-unit PRBC transfusion in 
the 1997 trial by Elizalde et al. There were no discernible 
variations in the post-transfusion Hb levels estimated at 
15 minutes, 30 minutes, 1 hour, 2 hours, and 24 hours (p 
= 0.4) after transfusion.10
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Linda and Ninda did a retrospective study on 98 adult 
cases at the University Islam Indonesia. They concluded 
that there was a 10%–30% increase in Hb concentration 
6–12 hours after receiving PRBC transfusion. In contrast, 
Hb rose by 15%–37% from the baseline 12–24 hours after 
transfusion. Every specified after-transfusion time had the 
same Hb levels (p = 0.76; p > 0.05). At 6–12 hours and 12–24 
hours after transfusion, the Hb readings were the same.11

A cross-sectional study was conducted on 100 adult patients 
by Hoque et al. at Dhaka Medical College in Bangladesh. 
After 6 hours of blood transfusion, there was an average rise 
of 0.39 gm/dl in Hb levels, and after 24 hours, the increase 
was 1.14 gm/dl. The mean Hb levels were statistically 
different at 6 and 24 hours after transfusion.12

Audu et al. performed prospective observational research 
on a cohort of 47 anaemic newborns who were stable at 
the National Hospital in Abuja. Prior to the transfusion, 
as well as 1, 6, 12, 24, and 48 hours post-transfusion (PT), 
the packed cell volume (PCV) values were measured. The 
PT PCV measured after 1 hour (48.5% ± 5.5%) was found 
to be comparable to the PT PCV measured after 6 hours 
(47.8% ± 5.6%) with a p value of 0.516. However, both 
of these measurements exhibited statistically significant 
differences when compared to the PT PCVs measured after 
12 hours (46.8% ± 5.9%), 24 hours (45.9 ± 5.8%), and 48 
hours (45.4% ± 6.2%). According to the data, there was no 
statistically significant variation in PT PCV after 12 hours 
as compared to that after 24 and 48 hours (p = 0.237 
and 0.063, respectively). The researchers reached the 
conclusion that in young babies who are stable and not 
experiencing haemorrhage or haemolysis, the expected 
time for haematocrit equilibration and subsequent PT 
PCV is around 12 hours after the administration of PRBC.13

Blood transfusions are associated with many side effects, 
but they have been associated with various benefits too. 
If anaemia is not being corrected, it results in increased 
death rates.14–17

The limitations of our study are that it is single-centred 
research with a tiny sample size of children and a uniform 
research population. Combined studies at multiple centres 
are required to be done in future, which will enhance the 
scientific knowledge of researchers and paediatricians.

Conclusion
Haemoglobin readings were statistically not significantly 
different after 15 minutes of transfusion as compared to 
those taken 6–8 hours after transfusion. After a blood 
transfusion, 15 minutes is the earliest time after which the 
haemoglobin value can be estimated among not actively 
bleeding children.
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