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ABSTRACT

Introduction: Blood transfusion practices affect both patient’s outcomes and utilization of
institutional resources. Evidence shows that liberal blood transfusion has a detrimental effect
on patient’s outcome. A restrictive approach of blood transfusion is recommended by current
clinical guidelines. Aim: The aim of this study was to evaluate the attitudes, knowledge, and
practices of general surgery (GS) staff and residents regarding peri-operative blood trans-
fusion and anemia management. Material and Methods: A self-administered, web-based
questionnaire was developed, and its link was sent to the emails of all general surgeons at
King Abdul-Aziz University Hospital (KAUH), Jeddah city, Saudi Arabia. The questionnaire
included four parts: 1) background of surgeons; 2) preoperative assessment and manage-
ment of anemia; 3) post-operative blood transfusion and alternatives; and 4) enablers and
barriers. Results: 56 surgeons responded to the questionnaire. We found variations in blood
transfusion practices, notably the hemoglobin threshold. For stable non-cardiac cases, 7 g/
dL was considered the threshold by 50% of respondents. For stable patients with past cardiac
disease, a higher threshold was chosen by most (9 g/dL by 43% and 10 gm/dL by 21%). Most
respondents believed that transfusion had no effect on the risk of survival (73%) and on the
risk of cancer recurrence (55%) after oncologic surgical resection. Recognized facilitators
were the availability of scientific evidence (84%), medicolegal concerns (57%), preference
(52%), and institutional protocols (50%). Conclusion: Although current clinical guidelines rec-
ommend a restrictive transfusion practice, most respondents tended to over-order blood for
elective procedures and were not aware of the potential complications of liberal blood trans-
fusion. To implement the restrictive transfusion policies, health institutions should improve
the awareness of surgeons and incorporate a strong supporting evidence in formulating local
institutional guidelines.
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1. INTRODUCTION

Research work (5, 6) have point-

Approximately 20% of transfused
blood is received by patients under-
going surgery. Blood transfusions
is given in order to maintain hemo-
dynamic stability and to provide
adequate oxygen delivery; resulting
in a reduced risk of cardiac events,
bleeding, and anemia in the post-op-
erative period (1, 2). Despite these
anticipated benefits, an increasing
number of studies have suggested
that blood transfusions are associat-
ed with increased risks of infectious
complications, cancer recurrence af-
ter oncologic resection, and mortal-
ity through transfusion-related im-
munomodulation. The increased risk
of postoperative bacterial infection is
dose-related with relative risk of 3.6
for greater than 3 units transfused (3,
4).

ed out that the preoperative request
of blood units, especially in elective
surgery, is often based on the worst
case assumptions, demanding large
quantities of blood or overestimating
the anticipated blood loss, of which
little is ultimately used (7). This prac-
tice causes exhaustion of technician
time, effort, and biochemical re-
agents, as well as adding to the finan-
cial burden of the patients (6).
Published blood transfusion guide-
lines recommend more restrictive
transfusion indicators (with a he-
moglobin threshold between 7 and 8
g/dL for most patients); in order to
prevent overuse of blood units and
to minimize unnecessary or non-in-
dicated transfusions of blood com-
ponents to surgical patients (8, 9).
This restrictive transfusion strategy
has lowered the risk of complications
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n % Clinical situation Likelihood n %
Resident (R1-R3) 16 28.6% Conducting an anemia work-up in different clinical situations
I Resident (R4 or above) 9 16.1% . Unlikely/Very Unlikely to conduct 43 76.8%
. A (Hb <13g/dL):

Your current positions: Specialist 12 21.4% feme & Likely/Very likely to conduct 13 23.2%

Consultant 19 33.9% Documented or Unlikely/Very Unlikely to conduct 5 8.9%

No. 33  589% suspected bleeding ) . .

Do vou have a sub-specialty? . . Likely/Very likely to conduct 51 91.1%
y p y Yes. 23 41.1% disorder: ' . ;
Not applicable 21 375% Colo-rectal resection: U.n||kerNer¥ Unlikely toconduct 23 41.1%

How many years have you 1-5 19 33.9% Likely/Very likely to conduct 33 58.9%
been practicing following 6-10 16.1‘7 Gastric resection: Unlikely/Very Unlikely to conduct 19 33.9%
your board certification? 10 3 12'50/ ' Likely/Very likely to conduct 37  66.1%
On an average active month, 15 14.3% Htgpato-bltl!o-r.)ancre- U.nl|kerNer¥ Unlikely to conduct 20 35.7°A
how many patients undergo- 610 23 411% atic resection: Likely/Very likely to conduct 36  64.3%
ing an elective surgery did : Abdominal wall recon-  Unlikely/Very Unlikely to conduct 38 67.9%
you take care of? >10 25 44.6% struction: Likely/Very likely to conduct 18 32.1%
Does your institution havea | don't know. 24 42.9% Endocrine Surgery: Unlikely/Very Unlikely to conduct 28 50.0%
preoperative blood conserva-  No. 16 28.6% Likely/Very likely to conduct 28 50.0%
tion program? Yes. 16 28.6% Breast Surgery: U.nlikerNer?/ Unlikely to conduct 36 64.30%
S . Anesthesia + surgeons 1 1.8% Likely/Very likely to conduct 20 357%
At your |.n3t|tUt|0nr WhO 1S Anesthetics/Pre-admis- . Extent of surgery—Ma- Unlikely/Very Unlikely toconduct 23 41.1%
resdp0n5|ble. of assessmgr sion clinics. 33 58.9% jor Vs. Minor: Likely/Veery likely to conduct 33 58.9%
:Een:}:'r)laglng pre-operative Hematology. 3 5.4% Laparoscopic ap- Unlikely/Very Unlikely to conduct 40 71.4%
' Surgeons. 19 33.9% proaches: Likely/Very likely to conduct 16 28.6%
Table 1. Characteristics of participants and their institutions with regard Ezﬁgigtnhcfti::sr%s;ﬁ 3 Unlikely/Very Unikely to conduct 33 58.9%
of blood transfusion. i i 0
weeks ago: Likely/Very likely to conduct 23 41.1%

in certain surgical patients, including orthopedic and
trauma patients, compared to a liberal blood transfusion
strategy (10-12).

Up to the best of the authors’ knowledge, blood trans-
fusion practices in Saudi hospitals have not been thor-
oughly investigated before.

2. AIM

Therefore, the aim of this study was to evaluate the at-
titude, knowledge, and practice of general surgery staff
and residents regarding perioperative blood transfusion
and management of anemia.

3. MATERIAL AND METHODS

This study was approved by the Institutional Review
Board of King Abdul-Aziz University Hospital (KAUH).
We conducted a web-based self-administered cross-sec-
tional survey of general surgery consultants, specialists,
and residents who are involved in the care of elective sur-
gery patients. Our sample included all consultants, spe-
cialists, and residents in General Surgery Department at
KAUH, Jeddah, Saudi Arabia.

The questionnaire was developed by authors after
adopting and modifying a validated and standardized
questionnaire (6). The questionnaire included 4 parts.
The first part focused on the level of education and the
level of experience, whereas the second part evaluated
the pre-operative assessment and management of ane-
mia. The third part assessed the post-operative RBC
transfusion and alternative methods of RBC transfusion
based on a scenario of a 55-year-old male who under-
went a total gastrectomy, was not bleeding, and was
hemodynamically stable. We modified the scenario by
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Ordering some investigations in a pre-operative period of 4 weeks for a 55-year-
old man, with no significant co-morbidity who will undergo total gastrectomy
with Hb level of 10.5 g/dL

Referral to hematology ~ Unlikely/Very Unlikely to order 47  83.9%
clinics: Likely/Very likely to order 9 16.1%
Group and screen Unlikely/Very Unlikely to order 0 0.0%
Likely/Very likely to order 56  100.0%
Cross-match RBCs Unlikely/Very Unlikely to order 8 14.3%
units Likely/Very likely to order 48  85.7%
RBCs transfusion Unlikely/Very Unlikely to order 52  92.9%
before surgery Likely/Very likely to order 4 7.1%
Oral iron supplemen-  Unlikely/Very Unlikely to order 30 53.6%
tation Likely/Very likely to order 26 46.4%

Table 2. Likelihood (as indicated by the participants) of conducting/
ordering some investigations in pre-operative assessment.

changing different key elements potentially associated
with the need for the RBC transfusion (no symptoms of
anemia, symptoms of anemia, intraoperative blood loss,
suspected post-operative blood loss, and cardiac comor-
bidity), for a total of five modifications of the baseline
scenario. The fourth part was to know the enablers and
barriers for the use of a restrictive transfusion strategy.

The questionnaire was filled online by the participants
themselves via secure web link that was sent by emails. A
reminding email was sent two days later to increase the
response rate. In compliance with the American Associ-
ation of Public Opinion Research, surveys were consid-
ered completed when more than 80 % of questions were
answered (13). The data was kept confidential and was
available for the authors only. We used Statistical Pack-
age for the Social Sciences (SPSS), version 22 for data
entry and analysis.
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Never

Rarely

Often Always

n % n

% n % n %

Management of a 55-year-old male who underwent elective surgery and had active intraoperative bleeding that was stopped. Postoperatively Hb level =

6.4 g/dL and was hemodynamically stable

I order 1 unit if RBCs transfusion: 2 3.6% 18 32.1% 25 44.6% 11 19.6%
| order 2 units if RBCs transfusion 1 1.8% 5 8.9% 16 28.6% 34 60.7%
| write the infusion rate for the RBC 7 12.5% 10 17.9% 2 42.9% 15 26.8%
transfusion:
Use of alternative strategies to RBCs transfusion A 55-year-old male, undergoing elective total gastrectomy with a Hb level of 10.5 g\dL
Cell-saver device for benign case 38 67.9% 13 23.2% 4 7.1% 1 1.8%
Cell-saver for malignant case 42 75.0% 9 16.1% 4 7.1% 1 1.8%
Tranexamic acid 31 55.4% 23 41.1% 2 3.6% 0 0.0%
Pre.-operatlve oral iron for anemic 18 32.1% 21 37.5% 11 19.6% 6 10.7%
patients
Pre-operative autologous blood 3 58.9% 14 25.0% 8 14.3% 1 1.8%
transfusions
Table 3. Post-operative RBCs transfusion and use of RBCs alternatives.
Previous surgery within 3 weeks NG 1 100
% 89
Extent of surgery 59 80
70
Breast surgery GG 36 70 64
Endocrine surgery 50 60
Abdominal wall reconstruction  IEEEEEEG—— 32 < 50
Hepato-bilio-pancreatic resection 64 " 36

Gastric resection 66

Colo-rectal resection 59

Documented or suspected bleeding disorder 91

Anemia (Hb <13 g/dl) EEG_—_— 23

Figure 1. Likelihood (as indicated by the participants) of conducting an
anemia work-up in different clinical situations.

120

100

20 16

] :
o |

Group & screen  Cross-match  RBCs transfusion
RBCs units  before surgery  supplements

Referal to Oraliron
hematology

clinics

Figure 2. Likelihood (as indicated by the participants) of ordering some
investigations in a pre-operative period of 4 weeks for a 55-year-

old man, with no significant co-morbidity who will undergo total
gastrectomy with Hb level of 10.5 g/dL.

4. RESULTS

In the present study, 56 out of 75 surgeons respond-
ed to the questionnaire. Table 1 summarizes the char-
acteristics of the respondents. The highest frequency of
respondents were residents (28.6% in years 1 to 3 and
16.1% in year 4 or above); while specialists accounted
for about one fifth and consultants for about one third.
More than half the respondents (58.9%) were general
surgeons with no sub-specialty training. About one third
practiced surgery for one to five years after their board
certification. Most respondents were used to take care of
more than six patients undergoing elective surgery every
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30

30
20

11
| |

Order 1 unit if RBCs transfusion Order 2 units if RBCs transfusion Write the infusion rate for RBCs

m Rarely/Never H Often/Always

Figure 3. Management of a 55-year-old male who underwent elective
surgery, and had active intraoperative bleeding that was stopped.
Postoperatively Hb level = 6.4 g/dL and was hemodynamically stable.

month. Only 28.6% of respondents were aware that their
institution has a blood conservation program; while the
majority were either not aware (42.9%) or denied this
(28.6%). More than half the respondents (58.9%) stated
that anesthetics and pre-admission clinics hold the re-
sponsibility of assessing and managing pre-operative
anemia; while surgeons were held responsible by about
one third.

Table 2 and Figures 1 and 2 demonstrate the respon-
dents’ pre-operative assessment of anemic cases. Situa-
tions for which respondents stated that they are likely/
very likely to conduct anemia workup included: patients
with documented or suspected bleeding (91%), gas-
tric resection (66%), hepato-bilio-pancreatic resection
(64%), colorectal resection (59%), and extended surgery
(59%). Most respondents were unlikely/very unlikely to
conduct anemia work up in patients with hemoglobin
below 13 g/dL (76.8%), laparoscopic approach (71.4%),
abdominal wall reconstruction (67.9%), and breast sur-
gery (64.3%). As regards the likelihood of ordering inves-
tigations in a patient who will undergo total gastrectomy
with hemoglobin level of 10.5 g/dL, all respondents stat-
ed that blood group and screening will be ordered, 86%
would order cross match of RBCs units, and 46% would
order oral iron supplementation.
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Figure 5. Hemoglobin thresholds (as reported by the participants) for red blood cell transfusion for five clinical scenarios.

n %

) Decrease/Strongly decrease 21 37.5%
Post-operative Increase/Strongly increase 28  50.0%
morbidity —

Neither increase nor decrease 7 12.5%

) Decrease/Strongly decrease 22 39.3%
:)Os:t-;ﬁsratwe Increase/Strongly increase 17 30.4%

Neither increase nor decrease 17 30.4%
Cancerrecurrence  Decrease/Strongly decrease 0 0.0%
after oncologic Increase/Strongly increase 25 44.6%
surgical resection  Neither increase nor decrease 31 55.4%
Survival after Decrease/Strongly decrease 5 8.9%
oncologic surgical  Increase/Strongly increase 10 17.9%
resection Neither increase nor decrease 41 73.2%

Table 4. The participants’ opinions about how RBCs transfusions increase
or decrease the risk of patients’ outcomes

Table 3 and Figures 3 and 4 show the respondents
practices in post-operative period. In a response to a
case scenario of a patient who underwent elective sur-
gery, and had active intraoperative bleeding that was
stopped, with postoperatively Hb level = 6.4 g/dL and
was hemodynamically stable, 89% of surgeons stated that
they would often/always order two units of RBCs, while
70% would write the infusion rate. The rate of using RBC
alternatives was generally low. The most frequently used
alternatives to RBCs transfusion were pre-operative oral
iron (30%), pre-operative autologous blood transfusion
(16%), cell saver device for benign or malignant cases (9%
each), and tranexamic acid (4% only).

Figure 5 (A and B) illustrate the hemoglobin thresholds
(as reported by the participants) for red blood cell trans-
fusion for five clinical scenarios. For stable non-cardiac
cases, 7 g/dL was considered the threshold by 50% of re-
spondents. For stable patients with past cardiac disease,

ORIGINAL PAPER | MED ARCH. 2018 DEC; 72(6): 418-424

73

50
45
38 39
30 30
30
2 18
13
9
10
0 H
0

Post-operative morbidity Post-operative mortality Cancer recurrence after Survival after oncologic
oncologic surgical surgical resection
resection

W Decrease/Strongly decrease M Increase/Strongly increase Neither increase nor decrease

Figure 6. The participants’ opinions about how RBCs transfusions
increase or decrease the risk of patients’ outcomes.

a higher threshold was chosen by most doctors (9 g/dL
by 43% and 10 gm/dL by 21%). Transfusion regardless of
the hemoglobin level was indicated in symptomatic ane-
mia by 45%; in suspected postoperative bleeding by 57%;
and in high intraoperative bleeding by 59%.

Table 4 and Figure 6 summarize the participants’ opin-
ions about how RBCs transfusions increase or decrease
the risk of patients’ outcomes. Half the respondents
stated that it will increase post-operative morbidity. As
regards post-operative mortality, the respondents’ views
were more split as 39% stated that it will decrease the risk
while the remainder were divided equally to increased
risk or no effect. Most respondents believed that transfu-
sion had no effect on the risk of survival (73%) and on the
risk of cancer recurrence (55%) after oncologic surgical
resection.

Table 5 and Figure 7 reveal the respondents’ opin-
ion about barriers and facilitators of the use of restric-
tive RBCs policy. The most indicated facilitators were
the availability of scientific evidence that supports the
restrictive policy (84%), medicolegal concerns (57%),
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Neither .
Strongly Encourages.  encourages, nor  Discourages. _Strongly Not appl_lcable/
encourages. . discourages. Not available.
discourages.
n % n % n % n % n % n %
Institutional protocols in my hospital 10 179% 18 321% 15 268% 4 7.1% 0 0.0% 9 16.1%
Scientific evidence tosupportthe restric- 5 g6 31 554% 9  161% 0 00% 0 00% 0  0.0%
tive use of RBCs transfusions
Medico-legal concerns aboutthe conse- 4 4799 99 393y 24 429% 0 00% 0 00% 0 0.0%
quences of not transfusing anemic patients
For non-consultant ,to what extent does
yourattending’s preference influence your 5 o9 49 17 3043 9 161% 0 00% 1 185 17 30.4%

use of a restrictive RBC policy (i.e. RBC
transfusion if Hb ):

Table 5. Barriers and facilitators of use of restrictive RBC policy (i.e. RBC transfusion if Hb < or = 7 g/dL or patient is symptomatic, e.g. hypotension,

lightheadedness).

preference (52%), and institutional protocols
(50%).

5. DISCUSSION

Blood transfusion practices affect both pa-
tients’ outcomes and utilization of institu-
tional resources. Evidence shows that liberal
blood transfusion has a detrimental effect on
patients’ outcome. A restrictive approach of
blood transfusion is recommended by current
clinical guidelines (8, 9).

We observed variations in the management
of anemia and the use of blood transfusion be-

18%

32%

2%
7%

Institutional protocols in
my hospital

B Strongly encourages

B Discourages

55%

43%
39%

30% 30%

29%

21%

For nonconsultant ,to
what extent does your
attending's preference
influence your use of a
restrictive RBC policy

18%

I 0%0%0%

Scientific evidence to  Medico-legal concerns
support the restrictive use about the consequences
of RBC:s transfusions not the transfusing

16% 16% 16%

7%

[ 148 0%0%0% 0%2%

anemic patients

B Encourages Neither

m Strongly discourages Not applicable or available

tween the respondents. Also, the practices of  Figure 2. Facilitators of use of restrictive RBC policy.

respondents (as indicated by their responses
in case scenarios) contradicted with the recommended
restrictive policy of blood transfusion.

Anemia is commonly encountered in surgical patients
pre-operatively which is associated with increased risk
of post-operative complications (14-16). It has been
found that pre-operative anemia management and
blood transfusion have beneficial effects during and af-
ter the surgery, particularly on wound healing, but blood
transfusions also carry increased risks of post-operative
morbidity and mortality (17-23). In our study most, re-
spondents (73%) were not aware that transfusion affects
survival after oncological surgical resection. 55% of them
believed that blood transfusion neither increases nor
decreases the risk of recurrences of cancer after onco-
logical resection. With regards of post-operative mor-
tality, even lower percentage believed that transfusion
increased the risk, while the majority believed that trans-
fusion decreases the risk of mortality or not affecting it
all. Majority of surgeons identified detrimental effect of
transfusion was the increased risk of post-operative mor-
bidity- which may have been best recognized due to the
fear of transmitted infections. The detrimental effects
of blood transfusion could be attributed also to trans-
fusion-related immunomodulation (TRIM), stimulating
the immunity, and inducing several clinical syndromes
such as potentiation of some autoimmune disorders,
multiple organ failure, graft-versus-host disease, and

422

transfusion-related acute lung injury (24). Moreover, the
TRIM effect can cause the host immune system to gain
tolerance, resulting in increased chance for postopera-
tive and nosocomial infections, cancer recurrence, and
improved allograft survival (25). A meta-analysis study
on patients with colorectal cancer found that perioper-
ative blood transfusion is associated with an increased
risk of tumor recurrence (level III) (14).

Most of the physicians use the level of hemoglobin
alone to determine the need for blood transfusion. In
fact, they must consider anemic symptoms additionally.
Evading unnecessary usage of blood units can be ben-
eficial in preserving resources and protecting patients
against the probability of developing post transfusion
unfavorable consequences (26). Clinical practice guide-
lines recommend restrictive transfusion policies in sta-
ble patients, so that blood transfusion should be indicat-
ed only in the case of hemoglobin below 7 g/dL in the
absence of active bleeding. These strategies have been re-
ported to be safe and effective in randomized controlled
trials (27-29); resulting in reduction of peri-operative
blood transfusion (12). In the presence of manifestations
of impaired oxygen delivery (e.g., dizziness while stand-
ing, shortness of breath, and chest pain) or a history of
coronary artery disease, a higher threshold of hemoglo-
bin level (8 g/dL) is recommended (30). In our study, half
of respondents (50%) reported using the recommended
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lower hemoglobin thresholds in scenarios involving pa-
tients without cardiac disease. However, most respon-
dents did not consider the hemoglobin level at all in the
presence of in symptomatic anemia (45%); in suspected
postoperative bleeding (57%); and in high intraopera-
tive bleeding (59%) , stating that they would order blood
transfusion at any hemoglobin level in such cases. For
stable patients with past cardiac disease, a higher thresh-
old was chosen by most doctors (9 g/dL by 43% and 10
gm/dL by 21%), which was in partial agreement to the
result reported by Yohanathan et al. (6) who stated that
a hemoglobin level of 9 g/dL or higher was reported by
a fourth of respondents for asymptomatic patients with
cardiac comorbidities, by (70%) for patients with acute
cardiac disease, and by half for non-cardiac symptoms of
anemia (e.g., dizziness). These results also are in line with
those reported by Sim and his colleagues (31).

Guidelines recommend the transfusion of one unit at
a time to reduce the associated risks. However, (89%) of
respondents reported ordering two units at a time. Over
ordering with minimal utilization wastes technical time,
reagents and imposes extra expenses on patients. Vibhu-
te et al. (7) studied practices of blood ordering and trans-
fusion in elective surgical patients and reported a rate
of non-utilization of (76.9%) of cross-matched blood.
This finding was also reported by subsequent studies
that reported non- utilization rates of cross matched
blood ranging from (43.6%) to (69.7%) (32). Yohanathan
et al. found that (28%) of his respondents preferred to
order 2 units or more at a time. Other studies also re-
vealed (33-35) that (64 to 78%) of physicians order 2-unit
transfusions when a single unit would have sufficed in
more than (95%) of cases. Some studies (36, 37) evaluat-
ed gastrointestinal procedures and found that more than
(40%) of transfusions were unnecessary (as judged by the
guidelines). Intra-operative blood transfusion is decreas-
ing with the time because of improved anesthesia and
surgical techniques, organ preservation, and the use of
intra-operative blood saver (38).

The most indicated facilitators were the availability of
scientific evidence that supports the restrictive policy
(84%), medicolegal concerns (57%), preference (52%),
and institutional protocols (50%). These indicates that
doctors perceived the need for improving their aware-
ness through evidence-based guidelines that were adopt-
ed by local institutional protocols. Medicolegal concerns
to affect the decision of surgeons requires more analysis
in future studies.

6. CONCLUSION

Great variations exist between the respondents with
regard of blood transfusion practices. Although current
clinical guidelines recommend a restrictive transfusion
practice, most respondents tended to over-order blood
for elective procedures and were not aware of the po-
tential complications of liberal blood transfusion. Blood
ordering pattern for elective surgeries should be revised
to minimize over-ordering of blood. Health institutions
should improve the awareness of surgeons through in-
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corporating supporting evidence, in formulating local
institutional guidelines.
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