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ABSTRACT

OBJECTIVE: Blood transfusion is life-saving medical practice with significant risks. National and international guidelines
have been established for indications related to blood use and threshold values for transfusions. In this study, we aimed to
determine the erythrocyte and thrombocyte transfusion rates in surgical, internal, and emergency clinics in our hospital and
to compare the threshold values before erythrocyte and platelet (PLT) transfusion among the clinics.

METHODS: Red blood cell (RBC) and PLT transfusions in our hospital between January 2019 and June 2019 were retrospec-
tively analyzed. Clinics were divided into three groups: surgical clinics, internal clinics, and emergency clinic. Demographic
characteristics, pre-transfusion hemoglobin (Hb), and PLT values of patients were recorded. Data were analyzed statistically.

RESULTS: During the 6-month study period, 5179 patients were transfused in 24,924 patients and the transfusion rate was
21%. In this period, a total of 14,518 units of blood products including 8369 units RBC suspension and 1390 units PLT sus-
pension were transfused. The mean age of the patient was 50.32+28.88 years and the female/male ratio was 1.11. The most
RBC transfusions were performed in the general internal medicine service in internal clinics and gynecology in surgical clinics.
The most PLT transfusions were performed in the general medicine service in internal clinics and pediatric cardiovascular
surgery in surgical clinics. ES transfusions were performed in the emergency medicine clinic with the lowest mean Hb value
(Hb: 8.07+1.84 g/dl) and in the surgical clinics with the highest mean Hb value (Hb: 9.29+1.46 g/dl). TS transfusions were
performed in internal clinics with the lowest mean PLT value (PLT: 44030+44075/mm?), while the highest mean PLT value
(PLT: 97140+75782/mm?3) was performed in surgical clinics.

CONCLUSION: It was observed that threshold values in particular for PLT transfusions in our hospital were above the
guideline recommendations. Our results suggest that the knowledge level of physicians about transfusion limits and practices

should be increased.
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lood transfusion is an important medical practice
that is used frequently despite all the risks. It is
known that blood transfusions have serious compli-
cations, some of which are life-threatening, which
can be seen in short and long term [1]. While com-
plications such as hemolytic reaction, febrile reaction,
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circulatory overload, transfusion-related lung injury,
citrate toxicity, hyperkalemia, and post-transfusion
purpura can be seen in the early period, viral, bacterial
and parasitic infections, graft versus host disease, iron
accumulation, and immunomodulation may develop
in the long term [2].
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Red blood cell (RBC) transfusions are often performed
to cotrect anemia and to increase preoperative oxygen
transport capacity. RBC transfusion is life-saving in crit-
ically ill patients [3]. In transfusion practice, it is ensured
that both unnecessary transfusions and possible compli-
cations are prevented with the correct indication. There
are many national and international blood transfusion
guidelines for using in daily practice [4, 5]. In our country,
there is a guideline for appropriate clinical use of blood
prepared by the Ministry of Health updated in 2020.

In this study, we aimed to determine the erythrocyte
and thrombocyte transfusion rates in surgical, internal, and
emergency clinics in our hospital and to compare threshold
values before erythrocyte and platelet (PLT) transfusion
among the mentioned clinics. It is planned to contribute to
the blood transfusion strategy of our hospital by evaluating
the compliance of our results with the guidelines.

MATERIALS AND METHODS

Our hospital is one of the biggest research and training
hospital in Istanbul, has 836 bed capacity, and provides
treatment of complicated diseases with advanced health-
care services such as pediatric cardiology and pediatric
cardiovascular surgery, pediatric and adult hematology-
oncology clinics, solid organ transplantation units, pedi-
atric bone marrow transplantation unit, two neonatal in-
tensive care units, pediatric intensive care unit, and seven
intensive care units for adult patients. All RBC and PLT
transfusions within the 6-month period between January
2019 and June 2019 in our hospital were retrospectively
analyzed. Plasma transfusions were excluded from the
study. In this study, the data were created that combining
the blood bank records with data from electronic health
records for pre-transfusion laboratory results of the pa-
tients. The clinics where transfusions were administered
to the patients were determined and these clinics were
divided into three groups: emergency medicine, surgical
clinics, and internal clinics. The demographic character-
istics, hemoglobin (Hb), and PLT values of the patients
before RBC and PLT transfusions were recorded. We
compared pre-transfusion mean Hb for ES transfusion
and pre-transfusion mean PLT values for T'S transfusion
among the mentioned clinics according to the threshold
values in the transfusion guidelines. The recommenda-
tions of our national guideline for ES transfusion are: (1)
if Hb 8-10g/dl and symptoms of tachycardia, hypoten-
sion, ischemia finding on ECG, lactic acidosis, and hy-
poxia, (2) if Hb <7-8 g/dl in chronic disease anemia,

Highlight key points

e RBC transfusions were mostly performed in the general in-
ternal medicine service within internal clinics and gynecol-
ogy and obstetrics within surgical clinics in our study.

e The threshold values used for PLT transfusion were found to
be higher than the guideline recommendations.

e There was a tendency to keep the PLT limit above 100.000/
mm?3 in surgical clinics.

(3) if Hb <7-8 g/dl and acute leukemia, lymphoma,
and stem cell transplant patients receiving chemother-
apy, (4) Hb <6 g/dl patients without risk factors such
as coronary artery disease, heart failure, and cerebrovas-
cular disease, and (5) transfusion is not recommended
if Hb >10 g/dl in people without additional disease.
The recommendations of our national guideline for T'S
transfusion are as follows: (1) if PLT <10.000/mm? in
patients with leukemia, solid tumor, and stem cell trans-
plantation, (2) if PLT <20.000/mm?’ in patients with
leukemia, solid tumor, and stem cell transplantation have
additional risk factors such as fever, infection, and bleed-
ing, (3) if PLT <20.000/mm’ in patients with acute
liver failure, (4) if PLT <100.000/mm? in patients with
life-threating bleeding, (5) if PLT <50.000/mm? before
lumbar puncture, (6) if PLT <50.000/mm? before pet-
cutaneous liver biopsy and transbronchial biopsy, (7) if
PLT <20.000/mm?’ before non-invasive procedures such
as endoscopy and bronchoscopy, (8) if PLT <100.000/
mm’ before eye or brain surgery, (9) if PLT <50.000/
mm’ before other major surgical operations, (10) if PLT
<50.000/mm’ before minor surgical and invasive proce-
dures, (11) if PLT <20.000/mm? before catheterization,
(12) if PLT <50.000/mm?® before spinal anesthesia, and
(13) if PLT <80.000/mm?* in patients before epidural
anesthesia. Our study complied with the guidelines for
human studies and was conducted ethically in accor-
dance with the World Medical Association Declaration
of Helsinki. This study approved by Umraniye Training

and Research Hospital’s ethics committee.

Statistical Analysis

Statistical evaluation was performed using the Statis-
tical Package for the Social Sciences (SPSS) for Win-
dows 20 (IBM SPSS Inc., Chicago, IL). Categorical
variables were expressed as numbers and percentages.
Continuous variables were expressed as means with
standard deviations as appropriate. Numbers and fre-
quencies were calculated both overall and by subgroup.
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TABLE 1. Number of patients and blood products with pre-transfusion mean Hb and PLT values
Surgical clinics Internal clinics Emergency clinic Total
Patients 5179
n 2274 1922 983
% 43.9 37.1 19
Total number of transfusions 14518
N 4390 8050 2128
% 29.9 55.4 14.7
RBC transfusions
Patients n (%) 1042 (35.5) 1226 (41.8) 661 (22.5) 2929
Unit N (%) 2812 (33.6) 3695 (44.2) 1852 (22.1) 8359
*Mean Hb (g/dl) 9.29+1.46 8.45+1.46 8.07+1.84
PLT transfusions
Patient n (%) 62 (17.6) 265 (75.5) 24 (6.8) 351
Unit N (%) 175 (12.6) 1158 (83.3) 57 (4.1) 1390
**Mean PLT (/mm?3) 97140475782 44030+44075 49570434110

Hb: Hemoglobin; PLT: Platelet; n: Number of patients; N: Number of blood products; *: Before RBC transfusions; **: Before PLT transfusions.

TABLE 2. Transfusion product types and their numbers by age group

Number of patients

Number of transfusion

RBC transfusions PLT transfusion

% n % n %

n % n
Newborn (0—1 month) 61 1.9 187 1.9 150 1.7 37 2.6
Children (0—-18 years) 428 13 1395 14.3 973 11.6 422 30.3
Adult (>18 years) 2791 85 8167 83.7 7236 86.5 931 67
Total 3280 100 9749 100 8359 100 1390 100

RBC: Red blood cell; PLT: Platelet.

One-Way ANOVA and Tukey test were performed to
test, whether there was a difference between the mean
values. In statistical analysis, p<0.05 was considered
significant.

RESULTS

During the 6 months of the study performed in our hos-
pital, 24,924 inpatients were treated. Five thousand one
hundred and seventy-nine patients had received at least
one blood product. The rate of blood transfusion in our
hospital was found to be 21%. In our study, a total of
14,518 units of blood products transfused during this
period were examined including 8369 (57.6%) units of

RBC, 1390 units (9.6%) of PLT suspensions, and 4759
(%32.8) units of plasma (Table 1). The mean age of pa-
tients receiving blood products was 50.32+28.88 years
and the female/male ratio was 1.11. The oldest patient
transfused was 100 years old. Of all patients who re-
ceived ES and TS transfusion, 85% were adults, 13%
were children, and 1.9% were newborns. The distribu-
tion of numbers of erythrocyte and PLT transfusions by
age group is summarized in Table 2.

All clinics were divided into three main groups. Table
1 shows the total number of RBC and PLT transfusions
used in surgical, internal, and emergency services. The
mean Hb and the mean PLT values of the patients ac-
cording to the clinics are given in Table 3.
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TABLE 3. Features of transfusions according to the clinics in our hospital

Clinics Number of total Number of RBC *Mean Hb Number of PLT **Mean PLT

transfusions transfusions (g/dl) transfusions (/mm3)

n % n % n %
Emergency 1886 19.3 1830 21.9 8.07+1.84 56 4 49570434110
General internal medicine 1450 14.9 1074 12.8 8.42+1.26 376 27 29210+28886
Anesthesiology and reanimation 968 9.9 704 8.4 8.38+1.19 264 19 68010+60525
Gynecology and obstetrics 834 8.6 792 9.5 8.95+1.37 42 3 79690+33037
General surgery 637 6.5 616 7.4 9.05+1.44 21 1.5 71330464029
Orthopedics 566 5.8 564 6.7 9.26+1.08 1 0.1 81000
PHO 488 5 313 3.7 7.88+1.42 175 12.6 32140425773
PICU 424 4.3 293 3.5 8.86x1.42 131 9.4 52150431932
Medical oncology 353 3.6 332 4 8.47+0.89 21 1.5 62200+72095
Urology 301 3.1 298 3.6 9.11+1.29 0 0 -
Pediatric CVS 232 2.4 160 1.9 11.19+2.0 72 5.2 113690+91488
Gastroenterology 216 2.2 177 2.1 8.22+1.14 39 2.8 25940+18747
IcU 184 1.9 121 1.4 8.71+1.61 63 4.5 41030426842
NICU 178 1.8 141 1.7 9.89+2.94 37 2.7 82730+84292
Neurosurgery 160 1.6 156 1.9 9.29+1.19 1 0.1 15000
Nephrology 138 1.4 137 1.6 7.74+£1.07 0.0 -
Pediatrics 132 1.4 106 1.3 8.75+2.12 26 1.9 69160+73625
Surgical ICU 129 1.3 115 1.4 9.21+1.36 14 1 89000+25940

*: Mean Hb (g/dl) before erythrocyte transfusion; **: Mean PLT (/mm?3) before thrombocyte transfusion; PHO: Pediatric hematology oncology; PICU: Pediatric intensive
care unit; CVS: Cardiovascular surgery; ICU: Intensive care unit; NICU: Neonatal intensive care unit.; PLT: Platelet..

In the entire hospital, mostly RBC and PLT trans-
fusions were performed in internal clinics (Table 1).
Among internal clinics, RBC transfusions were mostly
performed in the general internal medicine service, anes-
thesiology and reanimation, pediatric hematology and
oncology, medical oncology, and PICU, respectively.
Among the internal clinics, PLT transfusions were most
frequently performed in the general internal medicine
service, anesthesiology and reanimation, pediatric hema-
tology-oncology, and PICU, respectively. Among surgi-
cal clinics, RBC transfusions were most frequently per-
formed in clinics of gynecology and obstetrics, general
surgery, orthopedics, and urology, respectively. Among
the surgical clinics, most frequently PLT transfusions
were performed in clinics of pediatric CVS, obstetrics,
and general surgery, respectively (Table 3).

Mean Hb values before RBC transfusions were
9.29+1.46 g/dl in surgical clinics, 8.45+1.46 g/dl in
internal clinics, and 8.07+1.84 g/dl in emergency clin-
ics (Table 1). A statistically significant difference was

found between surgical clinics, internal clinics, and
emergency clinics for mean Hb values before RBC
transfusions (p<0.05). Mean PLT counts before PLT
transfusions were 97140+75782/mm’® in surgical
clinics, 44030+44075/mm> in internal clinics, and
495704+34110/mm’ in the emergency department
(Table 1). There was a significant difference between
internal and surgical clinics and also between emer-
gency units and surgical clinics for mean PLT values
(p<0.05). It was observed that transfusions were per-
formed with the highest mean PLT value in surgical
clinics. There was no statistically significant difference
between the internal and emergency clinics for pre-
transfusion mean PLT counts.

DISCUSSION

Blood transfusion is a form of treatment with acute
and chronic complications. It is important to be aware
of transfusion rates of the hospitals to reduce unnec-
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essary transfusions with appropriate measures. Ac-
cording to the results of the 2-year multicenter retro-
spective REDS-III study, the rate of blood transfusion
in hospitalized patients (n=641751) was found to be
12.5% (n=80362).[6] In the study of Shehata et al.
(7], 15.7% (n=38265) of 244,013 inpatients received
blood transfusions. In our study, blood transfusion
rate was 21% (n=5179) among 24,924 inpatients ap-
peared to be higher. When we compare our study with
Shehata et al’s [7] that the rate of blood use accord-
ing to clinics was found to be similar, while the rate
of blood use was higher in our hospital which can be
explained by the high number of complicated patients
admitted to our hospital and the small number of
study samples.

Approaches for appropriate clinical use of blood are
recommended in the guidelines [5, 8]. According to
the results of observational studies, the risk of death
and ischemic complications, delay in wound healing,
and duration of hospital stay was found to be higher
in patients who received RBC transfusions [9-11].
At present, two main types of strategies are used for
blood transfusions. According to the restrictive strat-
egy, Hb value is kept between 7 and 9 g/dL, while it is
kept between 10 and 12 g/dL in the liberal strategies
[12]. It is agreed by international guidelines of different
countries that transfusion is beneficial when Hb <6-7
g/dl but not beneficial when Hb>10 g/dl [13-21]. In
many studies, there are no difference between the clini-
cal results of transfusions in patients having Hb values
of 9-10 g/dl and Hb 7-8 g/dl [12, 22, 23]. In a meta-
analysis by Rohde et al. [24], the risk of infection was
found to be lower with the restrictive blood transfusion
strategy compared to the liberal practices. On the other
hand, it was found that mortality rates are higher in lib-
eral strategy, and restrictive transfusion strategy is asso-
ciated with safe and lesser blood use [12]. For these rea-
sons, restrictive transfusion strategy is recommended
in most guidelines. Although restrictive strategy is not
applied in our hospital, the threshold Hb values before
RBC transfusion were found close to the threshold val-
ues recommended by guidelines in clinics of emergency
and internal clinics. RBC transfusions were performed
in patients with the lowest Hb values in the emergency
clinic in our hospital.

We reviewed the publications related to RBC trans-
fusion practices. Shehata et al. [7] reported that most
frequently performed RBC transfusions in the general
internal medicine service (14%), hematology-oncology

clinics (14%), orthopedics (13%), cardiac surgery (8.8%),
and general surgery (8.5%). In our study, RBC trans-
fusions were mostly performed in the general internal
medicine service within internal clinics and gynecology
and obstetrics within surgical clinics. RBC transfusions
are most frequently in the general internal medicine
clinic of our hospital, because most of adult hematology
and oncology patients are transfused in this clinic.

According to the guidelines, PLT count is taken
into account for the decision of PLT transfusion. PLT
transfusion is performed in a thrombocytopenic patient
in the presence of active bleeding or risks for bleeding
(sepsis, invasive procedure, or surgical operation) [3].
The majority of prophylactic PLT transfusions are used
in hematology and oncology clinics in thrombocytope-
nia due to chemotherapy or radiotherapy. According
to the results of randomized controlled studies, the
threshold PLT counts for transfusion were reported as
10.000/mm? and 20.000/mm?, and no difference was
found in terms of bleeding risk between these two dif-
ferent threshold values [25].

Different threshold values have been determined in
the guidelines for PLT transfusions according to the
invasive or surgical procedures planned. The threshold
values for PLT counts have been also recommended:
>100.000/mm’® for major surgeries (performed on
critical organs such as brain and eye); >50.000/mm’
for other major and minor surgeries; and >20.000/
mm?® for invasive procedures such as catheterizations
and endoscopy. In our study, the threshold values used
for PLT transfusion were found to be higher than
the guideline recommendations. Our results showed
that there is a tendency to keep the PLT limit above
100.000/mm” in surgical clinics.

Potential risks should be considered in the deci-
sion of PLT transfusion. Non-hemolytic febrile reac-
tions (2%) and mild allergic reactions (4%) are com-
mon with PLT transfusions; also, anaphylaxis can be
rarely seen (1/20.000-50.000). TRALI occurs more
frequently after PLT transfusions rather than RBC
transfusions [2]. The risk of bacterial infection is also
high (1/10.000) in PLT transfusion [3]. Considering
the transfusion risks, it would be a more rational to use
the threshold values according to the guideline recom-
mendations for PLT transfusion.

PLT transfusions were mostly performed in hema-
tology-oncology, CVS, cardiology, and stem cell trans-
plantation units in Shehata et als study [7]. In our
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study, we found that PLT transfusions were mostly per-
formed in general internal medicine service, anesthesi-
ology-reanimation, pediatric hematology-oncology, and
pediatric intensive care unit, respectively. Among the
surgical clinics, the PLT transfusions have been mostly
performed in pediatric CVS, obstetrics, and general
surgery, respectively. The reason why PLT transfusions
are mostly performed in the general internal medicine
clinic in our hospital is that most of adult hematology
and oncology patients are transfused in this clinic. Re-
sults of both studies were similar about frequency of
PLT transfusions among clinics.

Our study revealed that PLT transfusion thresholds
were above the guideline recommendations, especially
in surgical clinics. In the survey study investigating the
awareness of physicians working in surgical clinics at
Medical Faculty of Ege University about blood transfu-
sion, Gunusen et al. [26] observed that there are different
approaches in blood transfusion practices among physi-
cians. They concluded that training activities on this
subject should be increased and these trainings should
be renewed periodically. According to the results of the
survey studies conducted by Kupesiz et al.,, increasing
the knowledge of physicians about transfusion medicine
and blood banking both during medical school and post-
graduation training will bring blood transfusion prac-
tices to a better point [27, 28].

Conclusion

In our study, it was observed that threshold values for
PLT transfusion were above the recommendations in
guidelines. Our results suggest that the knowledge
level of physicians about indications of transfusion
should be increased.

Acknowledgements: The authors gratefully acknowledge the
work of Tayfun Tiirk in conducting the blood bank data for this study,
as a chief technical staff of the blood bank in our hospital.

Ethics Committee Approval: The Umraniye Training and Research
Hospital Clinical Research Ethics Committee granted approval for this
study (date: 11.02.2021, number: B.10.1.TKH.4.34.H.GP.0.01/27).

Conflict of Interest: No conflict of interest was declared by the
authors.

Financial Disclosure: The authors declared that this study has re-
ceived no financial support.

Authorship Contributions: Concept — BSK, SCK; Design — BSK,
SCK; Supervision — BSK, SCK; Materials — UMY, FA; Data collection
and/or processing — FT, UMY; Analysis and/or interpretation — BSK,
FT; Literature review — BSK, FT; Writing — BSK, FT; Critical review
— BSK, SCK.

REFERENCES

1. Delaney M, Wendel S, Bercovitz RS, Cid ], Cohn C, Dunbar NM, et
al; Biomedical Excellence for Safer Transfusion (BEST) Collaborative.
Transfusion reactions: prevention, diagnosis, and treatment. Lancet
2016;388:2825-36. [CrossRef]

2. Bolton-Maggs PH. Transfusion safety in 2012: main messages from the
SHOT Annual Report for 2012. Transfus Med 2013;23:217-8.

3. Shah A, Stanworth SJ, McKechnie S. Evidence and triggers for the
transfusion of blood and blood products. Anaesthesia 2015;70 Suppl
1:10-9, e3-5. [CrossRef]

4. 'TC Saglik Bakanlig Kanin Uygun Klinik Kullanimi Rehberi-2020.
Available at: https://shgmkanhizmetleridb.saglik.gov.tr/ TR-71526/
kanin-uygun-klinik-kullanimi-rehberi-kukk--23-mayis-2020.heml.
Accessed Nov 10, 2022.

5. Goodnough LT, Levy JH, Murphy MFE. Concepts of blood transfusion
in adults. Lancet 2013;381:1845—54. [CrossRef]

6. Karafin MS, Bruhn R, Westlake M, Sullivan MT, Bialkowski W,
Edgren G, et al; National Heart, Lung, and Blood Institute Recipient
Epidemiology and Donor Evaluation Study-III (REDS-III). Demo-
graphic and epidemiologic characterization of transfusion recipients
from four US regions: evidence from the REDS-III recipient database.
Transfusion 2017;57:2903—13. [CrossRef]

7. Shehata N, Forster A, Lawrence N, Rothwell DM, Fergusson D, Tin-
mouth A, et al. Changing trends in blood transfusion: an analysis of
244,013 hospitalizations. Transfusion 2014;54:2631-9. [CrossRef]

8. Engelbrecht S, Wood EM, Cole-Sinclair ME. Clinical transfusion prac-
tice update: haemovigilance, complications, patient blood management
and national standards. Med ] Aust 2013;199:397-401. [CrossRef]

9. Spahn DR, Theusinger OM, Hofmann A. Patient blood management
is a win-win: a wake-up call. Br ] Anaesth 2012;108:889—-92. [CrossRef]

10. Murphy GJ, Reeves BC, Rogers CA, Rizvi SI, Culliford L, Angelini
GD. Increased mortality, postoperative morbidity, and cost after red
blood cell transfusion in patients having cardiac surgery. Circulation
2007;116:2544—-52., [CrossRef]

11. Isbister JP, Shander A, Spahn DR, Erhard J, Farmer SL, Hofmann A.
Adpverse blood transfusion outcomes: establishing causation. Transfus
Med Rev 2011;25:89-101. [CrossRef]

12. Hébert PC, Wells G, Blajchman MA, Marshall ], Martin C, Pagliarello
G, et al. A multicenter, randomized, controlled clinical trial of transfu-
sion requirements in critical care. Transfusion Requirements in Critical
Care Investigators, Canadian Critical Care Ttrials Group. N Engl ] Med
1999;340:409—17. [CrossRef]

13. American Society of Anesthesiologists Task Force on Perioperative
Blood Transfusion and Adjuvant Therapies. Practice guidelines for
perioperative blood transfusion and adjuvant therapies: an updated
report by the American Society of Anesthesiologists Task Force on
Perioperative Blood Transfusion and Adjuvant Therapies. Anesthesiol-
ogy 2006;105:198-208. [CrossRef]

14. Innes G. Guidelines for red blood cells and plasma transfusion for
adults and children: an emergency physician’s overview of the 1997 Ca-
nadian blood transfusion guidelines. Part 1: red blood cell transfusion.
Canadian Medical Association Expert Working Group. ] Emerg Med
1998;16:129-31. [CrossRef]

15. Simon TL, Alverson DC, AuBuchon ], Cooper ES, DeChristopher
PJ, Glenn GC, et al. Practice parameter for the use of red blood cell
transfusions: developed by the Red Blood Cell Administration Practice
Guideline Development Task Force of the College of American Pathol-
ogists. Arch Pathol Lab Med 1998;122:130-8.


https://doi.org/10.1016/S0140-6736(15)01313-6
https://doi.org/10.1111/anae.12893
https://doi.org/10.1111/tme.12060
https://doi.org/10.1016/S0140-6736(13)60650-9
https://doi.org/10.1111/trf.14370
https://doi.org/10.1111/trf.12644
https://doi.org/10.5694/mja13.10070
https://doi.org/10.1093/bja/aes166
https://doi.org/10.1161/CIRCULATIONAHA.107.698977
https://doi.org/10.1016/j.tmrv.2010.11.001
https://doi.org/10.1056/NEJM199902113400601
https://doi.org/10.1097/00000542-200607000-00030
https://doi.org/10.1016/S0736-4679(97)00253-9

Koc et al., Threshold values in the decision on blood transfusion

601

16.

17.

18.

19.

20.

21.

Australasian Society of Blood Transfusion. Clinical practice guidelines:
appropriate use of red blood cells. Available at: http://www.nhmrec.
health.gov.au. Accessed Aug 20, 2012.

Society of Thoracic Surgeons Blood Conservation Guideline Task
Force, Ferraris VA, Ferraris SP, Saha SP, Hessel EA 24, Haan CK, et
al. Perioperative blood transfusion and blood conservation in cardiac
surgery: the Society of Thoracic Surgeons and The Society of Cardio-
vascular Anesthesiologists clinical practice guideline. Ann Thorac Surg
2007;83:S27-86. [CrossRef]

Society of Thoracic Surgeons Blood Conservation Guideline Task
Force, Ferraris VA, Brown JR, Despotis GJ, Hammon JW, Reece TB,
et al. 2011 update to the Society of Thoracic Surgeons and the Society
of Cardiovascular Anesthesiologists blood conservation clinical practice
guidelines. Ann Thorac Surg 2011;91:944—82. [CrossRef]

Napolitano LM, Kurek S, Luchette FA, Corwin HL, Barie PS, Tisher-
man SA, et al; American College of Critical Care Medicine of the So-
ciety of Critical Care Medicine; Eastern Association for the Surgery of
Trauma Practice Management Workgroup. Clinical practice guideline:
red blood cell transfusion in adult trauma and critical care. Crit Care
Med 2009;37:3124—-57. [CrossRef]

Shander A, Fink A, Javidroozi M, Erhard J, Farmer SL, Corwin H, et al;
International Consensus Conference on Transfusion Outcomes Group.
Appropriateness of allogeneic red blood cell transfusion: the interna-
tional consensus conference on transfusion outcomes. Transfus Med
Rev 2011;25:232—-46. [CrossRef]

Carson JL, Grossman BJ, Kleinman S, Tinmouth AT, Marques MB,

22.

23.

24.

25.

26.

27.

28.

Fung MK, et al; Clinical Transfusion Medicine Committee of the
AABB. Red blood cell transfusion: a clinical practice guideline from the
AABB*, Ann Intern Med 2012;157:49-58. [CrossRef]

Hajjar LA, Vincent JL, Galas FR, Nakamura RE, Silva CM, Santos
MH, et al. Transfusion requirements after cardiac surgery: the TRACS
randomized controlled trial. JAMA 2010;304:1559—67. [CrossRef]
Carson JL, Terrin ML, Noveck H, Sanders DW, Chaitman BR,
Rhoads GG, et al; FOCUS Investigators. Liberal or restrictive
transfusion in high-risk patients after hip surgery. N Engl ] Med
2011;365:2453—-62. [CrossRef]

Rohde JM, Dimcheff DE, Blumberg N, Saint S, Langa KM, Kuhn L,
et al. Health care-associated infection after red blood cell transfusion: a
systematic review and meta-analysis. JAMA 2014;311:1317-26.
Stanworth SJ, Estcourt L], Powter G, Kahan BC, Dyer C, Choo L, et
al; TOPPS Investigators. A no-prophylaxis platelet-transfusion strate-
gy for hematologic cancers. N Engl ] Med 2013;368:1771—80. [CrossRef]
Giiniigen I, Ozdemir OY, Tok E. Our awareness of blood transfusion
applications. Ege Journal of Medicine 2018;57:152—6.

Kupesiz FT, Ocak S, Koc BS, Evim MS, Tufekeci O, Tuysuz G, et al.
Evaluation of the knowledgeof intern doctors on transfusion medicine
in Turkey. XIII.National, I.International Blood Banking and Transfu-
sion Congress of BBTST, Antalya, Turkey; 2020 p. 292—4. [CrossRef]
Kupesiz FT, Andic N, Sezgin Evim M, Eker i, Aydin F, Tiiysiiz G, et al.
Evaluation of the achievement of hematologists to transfusion medicine
education with self-assessment questionnaire in Turkey. Tip Egitimi
Diinyas1 Dergisi 2020;19:128—-43.


https://doi.org/10.1016/j.athoracsur.2007.02.099
https://doi.org/10.1016/j.athoracsur.2010.11.078
https://doi.org/10.1097/CCM.0b013e3181b39f1b
https://doi.org/10.1016/j.tmrv.2011.02.001
https://doi.org/10.7326/0003-4819-157-1-201206190-00429
https://doi.org/10.1001/jama.2010.1446
https://doi.org/10.1056/NEJMoa1012452
https://doi.org/10.1001/jama.2014.2726
https://doi.org/10.1056/NEJMoa1212772
https://doi.org/10.21203/rs.2.22224/v1



