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Abstract

This study aimed to identify the frequency of perioperative transfusions and associated factors in pediatric patients at a tertiary
hospital. Data from pediatric patients who underwent surgery between August 1, 2017, and August 1, 2024, were analyzed
retrospectively. Perioperative transfusion was defined as administration of blood products within 24 hours before surgery, during
surgery, or within the first 24 hours after surgery. Perioperative blood transfusions were administered to 732 of 2062 patients
(35.5%): 267 preoperatively (36.5%), 4 intraoperatively (0.5%), 305 postoperatively (41.7%), and 156 (21.3%) during at least two
different perioperative periods. American Society of Anesthesiologists IlI-IV score [Adjusted odds ratio (AOR) 1.94 (1.56-2.41)],
presence of a blood disorder [AOR 2.47 (1.31-4.64)], urgent or emergency procedures [AOR 1.37 (1.10-1.69)], pediatric surgery
[AOR 1.66 (1.35-2.04)], surgical duration of 1 hour or longer [AOR 2.83 (2.19-3.65)], preoperative anemia [AOR 1.33 (1.09-
1.64)], preoperative thrombocytopenia [AOR 1.92 (1.43-2.56)], and preoperative abnormal coagulation [AOR 1.39 (1.04-1.86)]
were identified as predictors of perioperative transfusion (p<0.05). Motivated by the need for research into perioperative blood
transfusion in children, this study found a 35.5% rate of perioperative transfusion among pediatric surgical patients and identified
associated factors.
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Introduction

Blood transfusion remains a fundamental therapeutic
intervention within modern healthcare systems, playing
a vital role in the clinical recovery of both adult and
pediatric patients. While transfusion can be life-saving
in  numerous situations,

otentialy otvostonng T
potentially life-threatening

risks and complications.
Therefore, transfusion
indications must be carefully
evaluated, and decisions
should be based on a risk-
benefit analysis. In pediatric
populations, transfusions

was 35.5%.

* The overall rate of perioperative blood
transfusion in pediatric surgical patients

* Preoperative anemia, thrombocytopenia,
and abnormal coagulation were significant
predictors of perioperative transfusion.

determine the frequency of perioperative transfusions
and their associated factors by including all pediatric
surgical patients, without subgroup exclusions. Most
existing studies on perioperative transfusion focus on
specific patient populations and surgical procedures.

Materials and Methods

In this single-center observational
study, data from pediatric patients
who underwent surgery between
August 1, 2017, and August 1,
2024, at a tertiary university hospital
were retrospectively retrieved from
the blood center’'s archives and

« Higher American Society of | analyzed. All patients under the age
span a broad age range, | Apesthesiologists scores, urgent or = ©f 18 who underwent either open or
from intrauterine life | gmergency procedures, and longer surgery | laparoscopic surgical  procedures
through late adolescence. | gy ration increased transfusion risk. were included. No exclusion

Given the physiological and

criteria were defined. Data were

hematological differences

between children and adults, effective pediatric patient
blood management necessitates meticulous planning
and an individualized approach™?2.

The World Health Organization (WHQO) recommends
a patient-centered, evidence-based, and systematic
approach to the transfusion of blood products®. The
safe and rational use of blood and blood components
can reduce unnecessary exposure to transfusions
and improve patient outcomes. A rational approach
to transfusion applies to pediatric patients as well—
preoperatively, intraoperatively, and postoperatively—as
transfusions in these patients have been associated with
increased 30-day mortality, higher rates of postoperative
infection, and longer hospital stays*®.

Globally, between 1% and 9% of all hospitalized
children receive blood product transfusions™. These
rates primarily reflect pediatric patients who received
transfusions during the preoperative, intraoperative,
or postoperative periods, excluding those undergoing
oncology treatment. According to the literature, timely
and life-saving transfusions occur in 7-10% of pediatric
surgeries'. In Europe, neonates and infants account
for 7% of patients receiving transfusions during the
perioperative period. Inthe United States, 18% of children
with trauma receive perioperative transfusions''2. To
the best of our knowledge, there are insufficient data
on perioperative transfusion practices in the pediatric
population in developing countries, including Turkiye.

Anemia is known to be prevalent among the pediatric
population both globally and in Turkiye. However,
there is currently no international consensus regarding
perioperative  blood management in pediatric
patients'™. To improve pediatric perioperative blood
management, further research and development of
universal transfusion strategies are needed. Ensuring
optimal patient care within limited resources, balancing
the risk of perioperative anemia, and implementing
effective patient blood management require, first and
foremost, an understanding of current perioperative
transfusion practices. Accordingly, this study aimed to

obtained by retrospective review of
the demographic, clinical, and laboratory information
recorded in the hospital’s electronic medical record
system. Because the study was designed retrospectively
no written informed consent form was obtained from the
patients. Ethical approval for the study was obtained
from the Clinical Research Ethics Committee of
Mersin University Rectorate (approval no: 977, date:
16.10.2024).

At our hospital, the decision to administer a blood
transfusion is made by the primary attending physician
during the preoperative (pre-op) and postoperative
(post-op) periods. In contrast, during the intraoperative
(intra-op) period, decisions are made by consensus
between the anesthesiologist and the surgeon. In this
study, pre-op hemoglobin (Hb) level was defined as
the last measured value before surgery, and post-op
Hb level was defined as the first measured value after
surgery.

Data collected from hospital records included patients’
demographic characteristics (age, sex); clinical features
(presence of congenital or acquired blood disorders,
presence of chronic illnesses, American Society of
Anesthesiologists (ASA) score; surgical procedure
(emergency, urgent, elective); type of surgery (pediatric
surgery or other surgical specialties); duration of
surgery; need for postoperative intensive care; length of
hospital stay; laboratory parameters (perioperative Hb
levels, leukocyte and platelet counts, prothrombin time
(PT), partial thromboplastin time (PTT), international
normalized ratio (INR), fibrinogen levels; and transfusion
details (type and number of blood components
used during the perioperative period). Patients were
categorized into two groups based on whether they
received a blood transfusion during the perioperative
period. Perioperative transfusion was defined as
administration of blood products within 24 hours before
surgery (pre-op), during surgery (intra-op), or within the
first 24 hours after surgery (post-op).

Anemia was defined as an Hb concentration more than
2 standard deviations below the age-specific mean in
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neonates and infants under 6 months of age. Anemia in
children and adolescents was defined according to the
WHO criteria as: <11.0 g/dL for ages 6-59 months, <11.5
g/dLforages 5-11 years, <12.0 g/dL for ages 12-14 years,
<12.0 g/dL for females aged 15-18 years, and <13.0 g/
dL for males aged 15-18 years'®'®. Thrombocytopenia
was defined as a platelet count less than 150x10%/
mcL, regardless of patient age'’. The upper reference
limits for coagulation tests in our hospital laboratory
were as follows: PT 14.5 seconds, INR 1.2, and PTT
35 seconds. The lower limit for fibrinogen was 170
mg/dL. These thresholds were adopted in the present
study. Due to the absence of universally accepted age-
specific reference and target values for the diagnosis
of coagulopathy in pediatric patients'®, the presence
of an abnormal result in at least one coagulation test
was considered as abnormal coagulation. All laboratory
results analyzed in this study were obtained from the
same biochemistry laboratory.

Statistical Analysis

Data were analyzed using the Statistical Package for the
Social Sciences (IBM Corp., Armonk, NY, USA; version
21.0). The Kolmogorov-Smirnov test and histograms
were used to test for normality. Continuous variables
were statistically described as median [interquartile
range (IQR), 25"-75" percentile] values, and categorical
variables were given as numbers (n) and percentages
(%). Mann-Whitney U test and Wilcoxon signed-rank
test were used to compare two independent and two
dependent groups, respectively. A chi-square test was
used to assess differences in frequencies between
groups. Binary logistic regression, using the ENTER
method, was performed to assess predictors of
perioperative transfusion; independent variables with

p<0.2 in univariate analysis were included. Adjusted
odds ratios (AORs) were calculated at a 95% confidence
interval. The statistical significance level was set at
p<0.05.

Results

A total of 2,062 pediatric patients who underwent
surgery over a seven-year period were included in this
study. All procedures were performed under general
anesthesia. Of these patients, 1,155 (56%) were male,
and the median age (IQR) was 5 (1-13) years. A total of
296 patients (14.4%) were neonates (<1 month), 1,030
(50%) were children (1 month-9 years), and 736 (35.7%)
were adolescents (10-18 years). Perioperative blood
transfusions were administered to 732 patients (35.5%):
267 (36.5%) preoperatively, four (0.5%) intraoperatively,
305 (41.7%) postoperatively, and 156 (21.3%) during
at least two different perioperative periods. The most
frequently used blood component for pre-op, intra-op,
and post-op transfusions was the red blood cell (RBC)
suspension (Figure 1).

Table 1 compares the demographic and clinical
characteristics of transfused and non-transfused
patients. No statistically significant differences were
found between the groups in terms of age and sex
(p=0.079 and p=0.999, respectively). However, the
distribution of age groups differed significantly, with
neonates more frequently represented in the transfused
group (17.2% vs. 12.8%, p=0.043). The ASA score
distribution differed significantly between the two
groups (p<0.001), with a higher proportion of ASA llI
or IV patients in the transfused group (63.3% vs. 40%,
p<0.001). The prevalence of diagnosed blood disorders,
such as hemoglobinopathies, was significantly higher

Pediatric patients undergoing surgery between August 2017 and August 2024

Exclusion
criteria: none

J L Included patients (n=2062): elective

surgery (n=1367), urgent surgery
(n=529), emergency surgery (n=166)

non-perioperative perioperative
transfusion transfusu?*n
(n=1332) (n=732)
! 1
preoperative intraoperative postoperative
transfusion transfusion transfusion
(n=419) 0=12) (n=459)
RBC n=262, FP RBC n=7, FP RBC n=267, FP
n=51, platelet n=2, whole n=32, p]atelet
n=10, >2 types blood n=1, >2 n=6, >2 types
blood product types blood blood product
n=96 product n=2 n=154

Figure 1. Flow diagram for patients included in the study
*: 156 patients were transfused in at least two different perioperative periods
RBC: Red blood cell, FP: Fresh plasma



72 Durak and Tezol. Perioperative Transfusion

Comparison of demographic and clinical characteristics
Transfusion Non-transfusion

(n=732, 35.5%) (n=1330, 64.5%) p-value
Age, years 5(1-13) 6 (1-13) 0.079*
Age groups 0.043**
<1 mo 126 (17.2) 170 (12.8)
1-59 mo 232 (31.7) 455 (34.2)
5-9yr 124 (16.9) 219 (16.5)
10-17 yr 250 (34.2) 486 (36.5)
Sex, male 410 (56.0) 745 (56.0) 0.999**
ASA score <0.001**
I 71(9.7) 363 (27.3)
Il 198 (27.0) 426 (32.0)
1] 414 (56.6) 473 (35.6)
\% 49 (6.7) 68 (5.1)
ASA category <0.001**
-1l 269 (36.7) 789 (59.3)
-1V 463 (63.3) 541 (40.7)
Blood disorder (hemoglobinopathies) 25 (3.4) 21 (1.6) 0.007**
Chronic health condition except blood disorder 320 (43.7) 569 (42.8) 0.710**
Surgery procedure <0.001**
Elective 427 (58.3) 940 (70.7)
Urgent 219 (29.9) 310 (23.3)
Emergency 86 (11.7) 80 (6.0)
Surgery type <0.001**
Pediatric 337 (46.0) 502 (37.7)
Others 395 (54.0) 828 (62.3)
Orthopedic 161 (22.0) 326 (24.5)
Neuro 160 (21.9) 254 (19.1)
Plastic, reconstructive and aesthetic 22 (3.0) 83 (6.2)
Ear, nose, and throat 20 (2.7) 59 (4.4)
Cardiovascular 19 (2.6) 15 (1.1)
Urologic 10 (1.4) 30 (2.3)
Ophthalmologic 3(0.4) 61 (4.6)
Surgery category 0.012**
Non-cardiac 713 (97.4) 1315 (98.9)
Cardiac 19 (2.6) 15 (1.1)
Surgery time, minutes 60 (60-120) 60 (30-60) <0.001*
<60 min 106 (14.5) 468 (35.2) <0.001**
260 min 626 (85.5) 862 (64.8)
Postoperative intensive care requirement 368 (50.3) 465 (35.0) <0.001**
Length of hospital stay, days 5(2-19) 5(1-20) 0.067*
Blood transfusion - -
Preoperative 267 (36.5)
Intraoperative 4 (0.5)
Postoperative 305 (41.7)
Pre- and intraoperative 2(0.3)
Pre- and postoperative 148 (20.2)
Intra- and postoperative 4 (0.5)
Pre-, intra-, and postoperative 2(0.3)

*: Mann-Whitney U test, data are median (IQR), **: Chi-square test, data are number (percentage)
ASA: American Society of Anesthesiologists classification, IQR: Interquartile range, mo: Month, yr: Year, min: Minute
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in the transfused group (3.4% vs. 1.6%, p=0.007),
whereas the presence of chronic illness (excluding blood
disorders) did not significantly differ between the groups
(p=0.710).

Elective and non-cardiac surgeries were more common
in the non-transfused group (70.7% vs. 58.3%, p<0.001;
98.9%vs.97.4%,p=0.012,respectively). Pediatricsurgery
accounted for 46% of surgeries in the transfused group
and for 37.7% in the non-transfused group (p<0.001).
The median (IQR) duration of surgery was longer in
transfused patients [60 (60-120) minutes] compared
with 60 (30-60) minutes in non-transfused patients
(p<0.001). Postoperative intensive care unit admission
was significantly more frequent in the transfused group
(50.3% vs. 35%, p<0.001). However, the length of
hospital stay did not differ significantly between the two
groups (p=0.067). Among all perioperative transfusions,
3 (0.4%) were associated with mild allergic transfusion
reactions. No mortality was observed during the surgery
or on the day after the surgery.

Table 2 shows a comparison of laboratory parameters
between the transfused and non-transfused groups. The

prevalence of preoperative anemia, thrombocytopenia,
and abnormal coagulation was significantly higher in
the transfused group (p=0.007, p<0.001, and p<0.001,
respectively). While the rate of postoperative anemia did
not differ between the groups (p=0.591), the frequencies
of postoperative thrombocytopenia and abnormal
coagulation were higher in the transfused group
(p<0.001 for both). Both pre-op and post-op white blood
cell (WBC) counts were significantly higher in transfused
patients (p=0.001 and p=0.010, respectively).

Postoperative laboratory tests were performed in 1,454
patients (70.5%), whereas 608 patients (29.5%) did
not undergo postoperative laboratory testing. Table 3
compares preoperative and postoperative laboratory
values. In both transfused and non-transfused patients,
the median postoperative Hb levels and platelet counts
were significantly lower than their preoperative values
(p<0.05).

Table 4 presents factors associated with perioperative
transfusion. ASA IlI-1V score [AOR 1.94 (1.56-2.41)],
presence of blood disorder [AOR 2.47 (1.31-4.64)],
urgent or emergency procedures [AOR 1.37 (1.10-

Table 2.
Comparison of laboratory characteristics

Transfusion Non-transfusion p-value
Preoperative CBC values (n=2062)
n 732 1330
Hb (g/dL) 10.5 (9.1-12.0) 10.9 (9.4-12.4) 0.001*
Platelets (10%/uL) 291 (183-413) 317 (233-422) <0.001*
WBC (10%pL) 10.07 (7.17-15.16) 9.32 (7.04-12.58) 0.001*
Preoperative coagulation parameters (n=779)
n 266 513
PT (s) 14 (13-16) 14 (13-15.7) 0.144*
PTT (s) 32 (27-37) 31 (27-35) 0.100*
INR 1(1-1.3) 1(1-1.2) 0.131*
Fibrinogen (mg/dL) 300 (192-442) 301 (225-447) 0.567*
Preoperative
Anemia 440 /732 (60.1) 718/1330 (54.0) 0.007**
Thrombocytopenia 125/732 (17.1) 114/1330 (8.6) <0.001**
Abnormal coagulation 116/266 (43.6) 120/513 (23.4) <0.001**
Postoperative CBC values (n=1454)
n 598 856
Hb (g/dL) 9.5 (8.4-11.1) 9.8 (8.5-11.3) 0.046*
Platelets (10%/uL) 259 (163-383) 311 (204-428) <0.001*
WBC (10%pL) 12.17 (8.70-16.90) 11.12 (8.07-15.17) 0.010*
Postoperative coagulation parameters (n=292)
n 133 159
PT (s) 16 (14-18.7) 14 (13-16) <0.001*
PTT (s) 33 (27-38) 30 (26-34) 0.002*
INR 1.2 (1-1.4) 1.1(1-1.2) <0.001*
Fibrinogen (mg/dL) 268 (167-388) 326 (230-421) 0.027*
Postoperative
Anemia 449/598 (75.1) 632/856 (73.8) 0.591*
Thrombocytopenia 134/598 (22.4) 120/856 (14.0) <0.001**
Abnormal coagulation 90/133 (67.7) 70/159 (44.0) <0.001**

*: Mann-Whitney U test, data are median (IQR), **: Chi-square test, data are number (percentage)
CBC: Complete blood count, Hb: Hemoglobin, PT: Prothrombin time, PTT: Partial thromboplastin time, INR: International normalized ratio, WBC: White blood cell count, IQR: Interquartile

range
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Table 3.

Transfusion (n=598) Non-transfusion (n=856)
Preoperative Hb (g/dL) 10.5 (9.1-12.0) 10.9 (9.4-12.4)
Postoperative Hb (g/dL) 9.5 (8.4-11.1) 9.8 (8.5-11.3)
p-value <0.001* <0.001*
Preoperative platelets (10%/uL) 291 (183-413) 317 (233-422)
Postoperative platelets (10%/uL) 259 (163-383) 311 (204-428)
p-value <0.001* 0.032*
Preoperative WBC count (10%/uL) 10.07 (7.17-15.16) 9.32 (7.04-12.58)
Postoperative WBC count (10%/uL) 12.17 (8.70-16.90) 11.12 (8.07-15.17)
p-value <0.001* <0.001*
Preoperative PT (s) 14 (13-16) 14 (13-15.7)
Postoperative PT (s) 16 (14-18.7) 14 (13-16)
p-value 0.102* 0.291*
Preoperative PTT (s) 32 (27-37) 31 (27-35)
Postoperative PTT (s) 33 (27-38) 30 (26-34)
p-value 0.876* 0.299*
Preoperative INR 1(1-1.3) 1(1-1.2)
Postoperative INR 1.2 (1-1.4) 1.1 (1-1.2)
p value 0.224* 0.789*
Preoperative fibrinogen (mg/dL) 300 (192-442) 301 (225-447)
Postoperative fibrinogen (mg/dL) 268 (167-388) 326 (230-421)
p-value 0.645* 0.390*

*: Wilcoxon test, data are median (IQR)
Hb: Hemoglobin, PT: Prothrombin time, PTT: Partial thromboplastin time, INR: International normalized ratio, WBC: White blood cell, IQR: Interquartile range

Predictors for perioperative transfusion

p Odds ratio 95% ClI for EXP (B)

Lower Upper

Age, year 0.281 1.01 0.99 1.03
ASA
-1V versus I-1I <0.001 1.94 1.56 2.41
Blood disorder
Presence versus absence 0.005 2.47 1.31 4.64
Surgery procedure
Urgent-emergency versus elective 0.004 1.37 1.10 1.69
Type of surgery
Pediatric versus others <0.001 1.66 1.35 2.04
Surgery time
260 min versus <60 min <0.001 2.83 2.19 3.65
Preoperative anemia
Yes versus no 0.005 1.33 1.09 1.64
Preoperative thrombocytopenia
Yes versus no <0.001 1.92 1.43 2.56
Preoperative abnormal coagulation
Yes versus no 0.028 1.39 1.04 1.86
Preoperative white blood cell count, 10%/uL 0.950 1.00 1.00 1.00

ASA: American Society of Anesthesiologists, Cl: Confidence interval, EXP: Exponential

1.69)], pediatric surgery [AOR 1.66 (1.35-2.04)], [AOR 1.39 (1.04-1.86)] were identified as predictors
surgical duration of 1 hour or longer [AOR 2.83 of perioperative transfusion (p<0.05). Neither age nor
(2.19-3.65)], preoperative anemia [AOR 1.33 (1.09- pre-op WBC count was associated with perioperative
1.64)], preoperative thrombocytopenia [AOR 1.92 transfusion (p>0.05).

(1.43-2.56)], and preoperative abnormal coagulation
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Discussion

Given the unique physiological characteristics, surgical
techniques, definitions of anemia, and transfusion
indications in the pediatric population, most studies on
perioperative transfusion have focused on adult patients
or specific pediatric subgroups™®. Motivated by the need
for research investigating the incidence, indications,
and outcomes of perioperative blood transfusion in
children, we conducted a study that identified a 35.5%
rate of perioperative transfusion in pediatric surgical
patients and found the following associated factors:
ASA score, presence of a blood disorder, type and
urgency of surgery, duration of surgery, preoperative
anemia, preoperative thrombocytopenia, and abnormal
preoperative coagulation.

Several single-center studies analyzing RBC transfusion
have reported varying rates of perioperative transfusion
in various pediatric non-cardiac surgeries across different
countries such as 17.5% from Bangladesh, 22.5% from
Germany, 31.1% from China, 34.7% from South Africa,
45% from Turkiye, 58% from Thailand, and 5.8-17.4%
from U.S.22°_ In our study, the overall perioperative
transfusion rate in non-cardiac surgeries was 35.2%. We
found transfusion rates of 39% in neurosurgery, 33% in
orthopedic surgery, 25% in otolaryngologic surgery, 25%
in urologic surgery, 21% in plastic and reconstructive
surgery, and 5% in ophthalmologic surgery. Notably,
cardiovascular surgery was more frequent among
transfused patients, with a 56% perioperative transfusion
rate in this subgroup. Variations in transfusion practices
and study findings may stem from differing transfusion
triggers, types of surgery, patient age and body size,
and the absence of unified clinical guidelines, leading
to physician-dependent decisions®. For example, the
notable preoperative transfusion rate (36.5%) and the
relatively low intraoperative transfusion rate (0.5%)
may reflect our hospital’s preference for preoperative
correction. Since it is more effective at achieving a rapid
increase in Hb levels, clinicians at our hospital may have
preferred blood transfusion over iron therapy. However,
whether this preference is in line with the Patient
Blood Management guidelines is debatable. Because
in the non-immediate term, in other words, in elective
surgeries iron therapy is an attractive alternative to blood
transfusion in optimizing Hb levels before surgery®'. In
our study, the majority of transfused patients underwent
elective procedures, and yet the number of preoperative
transfusions was notable.

Between 2012 and 2023, the incidence of preoperative
anemia in children aged 1-18 years undergoing non-
cardiac surgery in the U.S. was reported at 25.7%, with
an overall transfusion rate of 10.4%?32. In another study,
68% of 741 pediatric patients who received intraoperative
RBC transfusion during non-cardiac surgery were
already anemic prior to surgery, and each 1 g/dL
decrease in initial postoperative Hb was associated with
increased likelihood of transfusion within the first 24 hours
postoperatively®'. Routine complete blood count (CBC)
is not recommended in children undergoing elective or
minor to intermediate surgery, but it is advised before
major surgeries to manage perioperative transfusions

appropriately®®. Coagulation disorders and anemia are
factors not only increasing the risk of perioperative
transfusion but also the likelihood of excessive blood
product preparation®:. In our hospital, we observed that
all patients underwent a preoperative CBC regardless
of the surgical procedure, whereas 37.8% of patients
received preoperative coagulation tests. Preoperative
anemia was present in 56.2% of all patients and 60.1%
of transfused patients. Both transfused and non-
transfused patients had significantly lower postoperative
Hb values than preoperative values. These findings
underscore the prevalence of preoperative anemia and
the importance of its proper management. Intraoperative
fresh plasma (FP) transfusion may not always reduce
postoperative bleeding in pediatric surgeries, whereas
preoperative FP transfusion adjusted by age and body
weight may be more effective®®. Thus, individualized
strategies should guide FP transfusion decisions. In our
study, the perioperative FP transfusion rate was 8%.
While this study does not cover the characteristics of
patients receiving FP, we observed that FP was more
commonly used in pediatric and emergency surgeries.

In pediatric patients undergoing surgeries, factors such
as younger age, female sex, body weight, preoperative
anemia, ASA IV-V scores, emergency procedures,
specific surgical types (neurosurgery, vascular surgery,
cardiac surgery, gynecology, and visceral surgery),
surgical technique, prolonged surgeries, hematologic
disorders, cancer, comorbidities, and postoperative
complications have been reported to increase the risk
of perioperative transfusion?2%%. Qur findings are
consistentwith the existing literature. In our study, ASAIlI-
IV scores, the presence of a blood disorder, non-elective
surgery, pediatric surgical type, surgery lasting =1 hour,
preoperative anemia, thrombocytopenia, and abnormal
coagulation were all associated with an increased risk
of perioperative blood transfusion. No relationship was
observed between perioperative transfusion and patient
age or sex.

Durmus et al.® from Tirkiye reported statistically
significant differences between preoperative and
postoperative mean Hb levels and platelet counts in
pediatric patients and found a significant correlation
between preoperative platelet count and RBC
replacement at postoperative hour 36. Similarly, we
observed significant differences between preoperative
and postoperative Hb and platelet levels, and found
that preoperative thrombocytopenia was associated
with a 1.92-fold increased likelihood of perioperative
transfusion. We came across only one study examining
the relationship between WBC count and pediatric
perioperative transfusion, which reported that increased
preoperative WBC and decreased hematocrit levels
were associated with a higher risk of perioperative
blood transfusion in cancer patients?. In our study,
the preoperative WBC count was significantly higher
in the transfused group, but we found no association
between the preoperative WBC count and perioperative
transfusion. Since routine postoperative CBC is generally
unnecessary for low-risk, asymptomatic patients, one-
third of our sample did not undergo postoperative CBC.
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This finding may indicate that routine postoperative
CBCs could be replaced by targeted testing for patients
with identifiable risk factors.

Transfusion of any blood product in pediatric surgical
patients has been associated with adverse outcomes
such as postoperative lung injury, renal failure,
infections, thrombotic complications, prolonged hospital
stays, and increased mortality®*“°. Therefore, pediatric
guidelines support a restrictive transfusion approach in
the perioperative period and critically ill patients, and
they do not recommend prophylactic transfusions®.
In our study, 52 of 732 perioperative transfusions
(7%) were administered in the absence of anemia,
thrombocytopenia, or abnormal coagulation. These
transfused patients were major trauma cases who had
been operated on by neurosurgeons and/or pediatric
surgeons. We conclude that indications for transfusion
should be monitored more closely and prophylactic
transfusions should be avoided in children with major
trauma.

Intraoperative blood transfusion may not always cause
a transfusion reaction but can lead to complications
depending on the volume and rate of administration?.
There is a need for data on unexpected and undesirable
effects arising from perioperative use of blood products*'.
In our study, mild allergic reactions occurred in 0.4%
of perioperative transfusions. As is known, allergic
reactions are the most common transfusion-related
adverse events in children*2,

Recent studies in adults have developed predictive
models for intraoperative RBC transfusions. Final models
based on preoperative predictors have demonstrated
high predictive accuracy and generalizability. These
models and transfusions managed with individualized
strategies have been suggested to help optimize
preoperative blood ordering and reduce wastage of
RBC units by predicting intraoperative transfusion
requirements**4%. Considering the significant burden
of blood transfusion on hospital systems and national
economies*®, our findings, along with existing literature,
may contribute to the development of practical scoring
systems and predictive models for perioperative
transfusion in pediatric populations and support the
provision of sustainable healthcare services.

Study Limitations

Our study has several limitations. Because this is a
single-center study, our findings cannot be generalized
nationwide, though they may serve as a basis for
multicenter research. Numerous factors can influence
transfusion practices, such as intraoperative blood loss,
patients’ vital signs during the perioperative period,
nutritional status, and history of prior blood transfusion*’.
Certain clinical and demographic characteristics—
including congenital malformations, critical illness
before surgery, preoperative steroid use, malignancy,
malnutrition, inotropic support, gestational age, and
race/ethnicity—have been associated with perioperative
transfusion?. Due to the retrospective archive/chart-
review design of our study at the blood center, we could
not evaluate factors such as transfusion thresholds,
triggers, or clinical indications. Clinicians’ perioperative
transfusion practices may vary significantly*s. We
did not explore the factors influencing clinicians’

decisions regarding transfusion. Moreover, stratifying
perioperative blood management in pediatric patients
into preoperative, intraoperative, and postoperative
periods, or by specific age and patient groups (anemic,
bleeding, and coagulopathic), would have been rational.
We did not conduct such analyses in this study, but
future research could be designed accordingly. The
heterogeneous study population, which included all
pediatric surgical patients aged 0-18 years and lacked
exclusion criteria or stratification, and the unavailability
of data regarding perioperative hemodynamics may
have undermined the validity and interpretability of our
analyses. We did not examine the number of blood
products ordered versus those actually administered.

Conclusions

A perioperative transfusion is reported to occur in 35.5%
of surgeries in pediatric patients; high ASA scores, the
presence of a blood disorder, non-elective surgery,
pediatric surgical type, prolonged surgery, preoperative
anemia, thrombocytopenia, and abnormal coagulation
were identified as associated factors. Identifying
associated factors may contribute to the development
of the most appropriate and practical perioperative
transfusion strategies for children. Most studies in the
perioperative transfusion literature focus on specific
patient populations and procedures. Our study, by
contrast, included all pediatric surgical patients without
subgroup exclusions and reported the predictors of
perioperative transfusion. This approach may provide
easily interpretable outputs for pediatricians, surgeons,
and anesthesiologists, aiding in the assessment
of perioperative transfusion risk and facilitating
individualized blood preparation strategies.
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