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The primary purpose was to assess the incidence and predictors for mortality in Chinese geriatric
patients with perioperative transfusion following intertrochanteric fracture (IF) surgery. A total of
1260 patients who received perioperative transfusion following IF surgery between Jan. 2016 and

Dec. 2018 were included. Data was performed to compare the mortality group and the survival group
based on subgroup of follow-up time in univariate, and adjusted Cox regression analysis. Perioperative
transfusion factors included total, pre-, intra-, and post-operation transfusion volume, and number

of transfusions. In our study, the mortality rate was 0.87%, 1.6%, 2.9%, 7.0%, and 13.4% at 30-day,
3-month, 6-month, 1-year, and 2-year follow-up, respectively. Within 6-month follow-up, the adjusted
Cox regression analysis revealed that a high American Society of Anesthesiologists (ASA) score, as
well as an increase in volume and number of transfusions leading to rapidly increasing morbidity, were
identified as risks with mortality. While advanced age and complications played important roles in
mortality from 6-month follow-up. In the present study, a high ASA score, as well as the volume and
number of transfusions, were identified as risk factors for mortality after IF surgery in Chinese geriatric
patients within 6-month follow-up. However, age and severe complications contributed to mortality in
1- and 2-year follow-up.

Keywords Perioperative transfusion, Mortality, Chinese geriatric patients, Intertrochanteric fracture, Risk
factors

Abbreviations

IF Intertrochanteric Fracture

BMI  body mass index

ASA  American Society of Anesthesiologists

Hip fracture, a common fracture in the elderly!, frequently results in hospitalization and the mortality rates
ranging from 7 to 10% in 30 days*?, which has been linked to anemia*®. More than half of elderly patients
undergoing hip fracture surgeries receive transfusions®. It is well known that transfusion not only improves
the patient’s condition by mitigating the impact of blood loss due to injury and surgery but also brings in risks
including increased thrombogenicity and a higher rate of infection”®. Several observational studies®!? have
demonstrated the relationship between transfusion and increased postoperative mortality in cardiac patients.
In the field of orthopedics, Kadar!! assessed the effect of the shelf life of the allogenic blood transfusion on
mortality and discovered no significant difference in mortality between ‘old’ units of blood and ‘new’ units.
Furthermore, intraoperative transfusion and high-or very-high-dose transfusion were linked to an increase
in mortality during short-term follow-up'?>!>. On the contrary, some studies'*!> suggest no close relation
between transfusion and an increased rate of mortality. Although several studies have attempted to elucidate
the risk factors for mortality in hip fracture cohorts, their risk factors remain debated. After reviewing related
articles, no one focused on the mortality of special patients who received perioperative transfusions following
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intertrochanteric fracture surgery. As far as we know, this was the first article to clarify the risks of mortality in
the special population based on subgroups of follow-up time.

Materials and methods

Ethics statement

The study was approved by the Institutional Review Board of Third Hospital of Hebei Medical University in
compliance with the Helsinki and an exemption from the informed consent was obtained (W2021-070-1).

Patients

We included 1260 patients who received perioperative transfusion and underwent IF surgery from Jan. 2016
and Dec. 2018 in our hospital. The phone call was made at 30-day, 3-month, 6-month, 1-year, and 2-year after
surgery. The inclusion criteria were: (1) patients who received perioperative leucoreduced red cells (SAGM)
transfusion; (2) patients receiving IF surgery; (3) >60 years old. The exclusion criteria were: (1) patients with
multiple fractures or injuries; (2) open fractures.

Possible factors were collected including: baseline factors-age, sex, time from injury to hospital, body mass
index (BMI), hemoglobin (admission, discharge, minimum), type of fracture, ASA classification, time from
injury to surgery, hospital stay, vein thrombosis (admission); surgical factors-transfusion (yes or no), peri-, pre-,
intra- and post-operatively volume and the number of transfusion, operation time, blood loss, general anesthesia
(yes or no); comorbidities-a history of electrolyte disturbance, anemia, dementia, pneumonia,, arteriosclerosis,
cerebrovascular disease, hypoproteinemia, arrhythmology, valvulopathy, heart failure, myocardial infarction,
diabetes, cerebral hemorrhage, cerebral infarction, coronary heart disease, hypertension; complications- heart
failure, respiratory failure, cerebral infarction, stress ulcer, arrhythmology, pneumonia, delirium, anemia,
vein thrombosis, electrolyte disturbance, hypoproteinemia, and hyperglycemia. Body mass index (BMI) was
classified as normal with BMI <24 kg/m2, overweight with 24 < BMI <28 kg/m2, and obesity with BMI>28 kg/
m2. Operation time was grouped as <60 and >60 min. In our study, we conduct the liberal transfusion
(hemoglobin<10 g/dL). We routinely administer suspended red blood cells once the hemoglobin<10 g/dL
during the perioperative period. The number of units of blood transfusion depends on the patient’s hemoglobin.
The peri-operative time period encompassed the entire admission period and included pre-operative, intra-
operative, and post-operative transfusions that occurred during the admission period. We need to monitor the
postoperative blood routine in real time. When the hemoglobin is low after operation that may caused by hidden
blood loss, we need transfusion. “more than once” do the authors mean more than one transfusion episode.

Because our continuous variable did not satisfy the criteria for normality, we chose the rank sum test. Chi-
square test was used for count data. Statistical significance levels were considered to be p<0.05. To identify the
best predictors of mortality, univariate and adjusted Cox regression analysis were computed using SPSS, (version
26.0, Chicago, IL).

Results

From Jan. 2016 and Dec. 2018, 2708 patients with IF were evaluated for this study. 1446 patients were removed
because they did not met our exclusion criteria. The total number of patients who met our inclusion and exclusion
criteria were thus 1260, who were grouped as mortality group and survive group according to follow-up time.

As shown in Table 1, ASA, transfusion volumes (pre-operation, and pre-operation + post-operation), the
numbers of transfusion (total, pre-operation, and pre-operation +intra-operation), hemoglobin (admission),
vein thrombosis (admission), a history of pneumonia or heart failure, and complications such as heart failure,
respiratory failure, and pneumonia were associated with mortality at 30-day. While adjusted Cox regression
implied that ASA [p=0.044, HR=1.012, 95%CI (1.003, 1.418)], transfusion volume (pre-operation) [p=0.022,
HR=3.050, 95%CI (1.900, 5.709)], the number of transfusion (total) [p=0.040, HR=2.033, 95%CI (1.070,
3.384)], and heart failure (complication) [p=0.011, HR=1.113, 95%CI (1.021, 1.608)] were risks of mortality, as
presented in Fig. 1a.

At 3-month follow-up, time from injury to hospital, ASA, transfusion volume (total), the number of
transfusion (total), a history of pneumonia and complications, such as heart failure and respiratory failure were
found to be related to mortality. Nevertheless, as shown in Table 2. In our adjusted Cox regression, the data
showed that ASA [p=0.049, HR=1.142, 95%CI (1.020, 1.301)], transfusion volume (total) [p=0.022, HR=1.122,
95%CI (1.020, 1.739)], and number of transfusions (total) [p=0.014, HR=1.140, 95%CI (1.011, 1.388)] were risk
factors of mortality, as presented in Fig. 1b.

Age, time from injury to hospital, ASA, transfusion volume (total, pre-operation, pre-operation +intra-
operation, and pre-operation + post-operation), the number of transfusions (total, pre-operation, and pre-
operation + intra-operation), a history of pneumonia and heart failure, and complications such as heart failure,
respiratory failure, or arrhythmia were linked with mortality at 6-month follow-up (Table 3). However, the results
of adjusted Cox regression indicated that age [p=0.002, HR=1.129, 95%CI (1.035, 1.475)], ASA [p=0.001,
HR=1.143, 95%CI (1.045, 1.457)], transfusion volume (pre-operation) [p=0.001, HR=1.080, 95%CI (1.024,
1.270)], and the number of transfusion (pre-operation + intra-operation) [p=0.030, HR=1.320, 95%CI (1.102,
1.998)] were identified as risks of mortality, as presented in Fig. lc.

Table 4 showed that age, BMI, time from injury to hospital, a history of pneumonia, and complications
such as heart failure, were correlated with mortality at 1-year follow-up. Furthermore, Fig. 1d suggested
that in adjusted Cox regression analysis, age [p=0.046, HR=1.428, 95%CI (1.198, 1.858)] and heart failure
(complication) [p=0.031, HR=1.526, 95%CI (1.294, 1.942)] were considered as increased mortality.

Table 5 presented that age, BMI, time from injury to surgery, and complications such as delirium were linked
with mortality at 2-year follow-up. What’s more, Fig. le demonstrated that age [p=0.001, HR=1.037, 95%CI
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Characteristics Morality group (n=11) | Survival group (n=1249) | p

Age (years) 82.0 (77.0-84.0) 80.0 (75.0-85.0) 0.597
Gender, n (%) 1.000
Male 3(27.3%) 374 (29.9%)

Female 8(72.7%) 875 (70.1%)

BMI (kg/m?) 23.4(20.0-24.8) 22.7 (20.8-25.0) 0.631
Normal (BMI < 24 kg/m?2) 7 (63.6%) 831 (66.5%) 0.955
Overweight (24 < BMI <28 kg/m?) 3(27.3%) 332 (26.6%)

Obesity (BMI>28 kg/m?) 1(9.1%) 86 (6.9%)

Fracture type, n (%) 0.326
Stable (A1.1-A2.1) 4 (36.4%) 640 (51.2%)

Unstable (A2.2-A3.3) 7 (63.6%) 609 (48.8%)

Time from injury to surgery (days) 7.0 (5.5-8.0) 6.0 (4.0-7.0) 0.204
Time from injury to hospital (h) 14.0 (9.0-22.0) 9.0 (5.0-20.0) 0.148
Operation time (min) 90.0 (67.5-135.0) 90.0 (75.0-120.0) 0.934
<60 3(27.3%) 206 (16.5%) 0.405
>60 8 (72.7%) 1043 (83.5%)

Blood loss (mls) 200.0 (125.0-250.0) 200.0 (150.0-300.0) 0.403
ASA, n (%) <0.001
1 2 (18.2%) 225 (18.1%)

2 1(9.1%) 349 (27.9%)

3 0 (0%) 454 (36.3%)

4 3(27.3%) 187 (15.0%)

5 5 (45.4%) 34 (2.7%)

General anesthesia, n (%) 1.000
Yes 4 (36.4%) 492 (39.4%)

No 7 (63.6%) 757 (60.6%)

Hospital stay (days) 16.5 (10.0-20.5) 13.0 (10.0-17.0) 0.171
Blood transfusion volume, U

Total 6.0 (4.0-10.0) 4.0 (2.0-6.0) 0.05
Pre-operation 2.0 (1.0-4.5) 0.0 (0.0-2.0) 0.018
Intra-operation 1.0 (0.0-2.0) 2.0 (0.0-2.0) 0.240
Post-operation 2.0 (0.0-4.0) 2.0 (0.0-2.0) 0.225
Pre-operation + intra-operation 4.0 (2.0-5.0) 2.0 (2.0-4.0) 0.214
Pre-operation + post-operation 5.0 (3.0-9.0) 2.0 (0.0-4.0) 0.031
Intra-operation + post-operation 4.0 (2.0-5.0) 2.0 (2.0-4.0) 0.441
Number of transfusion, n (%)

Total 3.0 (1.5-4.5) 2.0 (1.0-3.0) 0.025
Pre-operation 1.0 (0.0-2.0) 0.0 (0.0-1.0) 0.045
Intra-operation 1.0 (0.0-1.0) 1.0 (0.0-1.0) 0.952
Post-operation 1.0 (0.0-2.0) 1.0 (0.0-1.0) 0.244
Pre-operation + intra-operation 2.0 (1.0-2.0) 1.0 (1.0-2.0) 0.039
Pre-operation + post-operation 3.0 (0.0-4.0) 1.0 (0.0-2.0) 0.064
Intra-operation + post-operation 2.0 (1.0-2.0) 1.0 (1.0-2.0) 0.073
Hemoglobin (g/L)

Admission 92.1 (85.2-101.5) 104.9 (93.75-115.9) 0.043
One day after surgery 96.9 (92.4-105.1) 99.1 (90.1-109.65) 0.731
Minimum 80.0 (75.8-92.1) 87.8 (80.3-96.6) 0.194
Discharge 105.9 (85.7-114.2) 103.2 (95.7-110.5) 0.748
Vein thrombosis (admission), n (%) 0.018
Yes 9 (81.8%) 575 (46.0%)

No 2 (18.2%) 674 (54.0%)

Electrolyte disturbance (admission), n (%) 1.000
Yes 0 (0%) 69 (5.5%)

No 11 (100%) 1180 (94.5%)

Comorbidities, n (%)

Anemia 0.453
Continued
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Characteristics Morality group (n=11) | Survival group (n=1249) | p

Yes 1(9.1%) 66 (5.3%)

No 10 (90.9%) 1183 (94.7%)

Dementia 0.173
Yes 2 (18.2%) 85 (6.8%)

No 9 (81.8%) 1164 (93.2%)

Pneumonia 0.001
Yes 5 (45.5%) 100 (8.0%)

No 6 (54.5%) 1149 (92.0%)

Arteriosclerosis 0.445
Yes 3(27.3%) 235 (18.8%)

No 8(72.7%) 1014 (81.2%)

Cerebrovascular disease 1.000
Yes 2 (18.2%) 212 (17.0%)

No 9 (81.8%) 1037 (83.0%)

Hypoproteinemia 1.000
Yes 0 (0%) 103 (8.2%)

No 11 (100%) 1146 (91.8%)

Arrhythmology 0.353
Yes 2 (18.2%) 139 (11.1%)

No 9 (81.8%) 1110 (88.9%)

Heart failure 0.047
Yes 2 (18.2%) 39 (3.1%)

No 9 (81.8%) 1210 (96.9%)

Myocardial infarction 1.000
Yes 0 (0%) 16 (1.3%)

No 11 (100%) 1233 (98.7%)

Diabetes 1.000
Yes 2 (18.2%) 245 (19.6%)

No 9 (81.8%) 1004 (80.4%)

Cerebral hemorrhage 1.000
Yes 0 (0%) 13 (1.0%)

No 11 (100%) 1236 (99.0%)

Cerebral infarction 1.000
Yes 2(18.2%) 258 (20.7%)

No 9 (81.8%) 991 (79.3%)

Coronary heart disease 0.706
Yes 3(27.3%) 257 (20.6%)

No 8 (72.7%) 992 (79.4%)

Hypertension 0.235
Yes 7 (63.6%) 571 (45.7%)

No 4 (36.4%) 678 (54.3%)

Complications, n (%)

Heart failure 0.001
Yes 5 (45.5%) 102 (8.2%)

No 6 (54.5%) 1147 (91.8%)

Respiratory failure <0.001
Yes 4 (36.4%) 26 (2.1%)

No 7 (63.6%) 1223 (97.9%)

Cerebral infarction 1.000
Yes 0 (0%) 46 (3.7%)

No 11 (100%) 1203 (96.3%)

Stress ulcer 1.000
Yes 0 (0%) 31 (2.5%)

No 11 (100%) 1218 (97.5%)

Arrhythmology 0.420
Yes 3(27.3%) 218 (17.5%)
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Characteristics Morality group (n=11) | Survival group (n=1249) | p

No 8(72.7%) 1031 (82.5%)

Pneumonia 0.004
Yes 5 (45.5%) 135 (10.8%)

No 6 (54.5%) 1114 (89.2%)

Delirium 0.183
Yes 2 (18.2%) 88 (7.0%)

No 9 (81.8%) 1161 (93.0%)

Anemia 0.160
Yes 2(18.2%) 81 (6.5%)

No 9 (81.8%) 1168 (93.5%)

Vein thrombosis 0.063
Yes 8 (72.7%) 531 (42.5%)

No 3(27.3%) 718 (57.5%)

Electrolyte disturbance 0.978
Yes 5 (45.5%) 573 (45.9%)

No 6 (54.5%) 676 (54.1%)

Hypoproteinemia 0.313
Yes 5 (45.5%) 358 (28.7%)

No 6 (54.5%) 891 (71.3%)

Hyperglycemia 1.000
Yes 3(27.3%) 327 (26.2%)

No 8(72.7%) 922 (73.8%)

Table 1. Possible factors May be associated with mortality in 30-day follow-up between two groups. Values
are presented as the number (%) or the median (interquartile range). BMI body mass index, ASA American
Society of Anesthesiologists. *p <0.05, statistical significance.

(1.016, 1.060)], and delirium (complication) [p=0.008, HR=1.064, 95%CI (1.017, 1.114)] were considered as
increased mortality in adjusted Cox regression.

In Fig. 2, relations between the overall morbidity and transfusion volume and number of transfusions were
performed, and our findings showed that overall morbidity increased with the increase in transfusion volume
and number of transfusions perioperatively, preoperatively, intraoperatively, and postoperatively.

Discussion

In this present study, the mortality rate was 0.87%, 1.6%, 2.9%, 7.0% and 13.4% at 30-day, 3-month, 6-month,
1-year, and 2-year follow-up, respectively. The high ASA score was an independent risk factor for mortality
within the 6-month follow-up. Preoperative transfusion volume and number of perioperative transfusions at
30-day, perioperative transfusion volume and number of transfusion at 3-month, and preoperative transfusion
volume and number of pre- and intra-operative transfusions at 6-month were discovered to be risk factors for
mortality. However, advanced age and serious complications became risk factors for mortality from 6-month
follow-up.

Previous studies>'® reported a 4.0-10% 30-day mortality and a 19-36% one-year mortality, which was
significantly higher than our results of 0.87% mortality at 30-day and 7.0% mortality at 1-year. Two possible
reasons might account for the difference in mortality between this study and previous studies. First, it might be
related to different demographics, including age, distribution of gender, and comorbidity in each study. Second,
our institution has specialist geriatric wards, based on a collaborative multidisciplinary team care model, in the
management of older trauma and orthopedic patients who are over 75 years old. Physicians provide professional
treatment for internal medical diseases of the elderly before and after surgery to minimize postoperative
complications and allow the elderly to recover more quickly, which has greatly contributed to lower in-hospital
and post-discharge mortality.

A growing number of articles studied the effect of transfusions on mortality, yet it remained debated.
Johnston DJ'* believed that perioperative transfusion was not associated with an increased risk of mortality in
patients with hip fracture. In contrast, increased transfusion volumes have been demonstrated to be associated
with increased morbidity and mortality in other studies®!. A retrospective study including 971,455 patients
from Turan A* focused on lower transfusion doses ranging from 0 to 10 units and suggested that patients who
received 5 or greater units had a significantly increased 30-day mortality than those who received 1-4 units
or without transfusion following non-cardiac surgery. While Johnson P'* evaluated the relationship between
high or very high dose and morbidity and mortality in 3,523 patients who received greater than 10 units, he
found that a linear relationship between high dose and mortality indicated a 10% increase with every 10 units.
Besides, they also discovered overall morbidity increased in a dose-related curvilinear manner. Even though
Turan A* and Johnson P' provide innovative points for us, they did not perform a medium- or long-term
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Fig. 1. Forest plot showed risks factors associated with mortality based on subgroup of follow-up time. (a) 30-
day follow-up; (b) 3-month follow-up; (c) 6-month follow-up; (d) 1-year follow-up; (e) 2-year follow-up.

follow-up and just paid attention to the overall period of transfusion. Gupta P'? conducted a further study
and stratified perioperative transfusions into four periods (peri-operative, pre-operative, intraoperative, or post-
operative periods) to better understand the risk and association with mortality and mentioned that transfusions
preoperatively may cause future systemic implications. But only 2-month follow-up was performed in Gupta P’s

study.

To our knowledge, a few studies have broken down the transfusion period to assess the impact of transfusions
on mortality at long-term follow-up. The highlight of our study lies in exploring the mortality based on follow-
up time (30-day, 3-month, 6-month, 1-year, and 2 year) in relation to volume and number of transfusions at
different times (peri-, pre-, intra, post-, pre- + intra-perative, pre- + post-perative, and intra-+ post-operative).
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Characteristics Morality group (n=20) | Survival group (n=1240) | p

Age (years) 82.0 (73.5-86.0) 80.0 (75.0-85.0) 0.580
Gender, n (%) 0.617
Male 7 (35%) 370 (29.8%)

Female 13 (65%) 870 (70.2%)

BMI (kg/m?) 22.8 (19.5-24.0) 22.7 (20.8-25.0) 0.414
Normal (BMI <24 kg/m?) 15 (75%) 823 (66.4%) 0.719
Overweight (24 <BMI <28 kg/m?) 4 (20%) 331 (26.7%)

Obesity (BMI>28 kg/m?) 1 (5%) 86 (6.9%)

Fracture type, n (%) 0.582
Stable (A1.1-A2.1) 9 (45%) 635 (51.2%)

Unstable (A2.2-A3.3) 11 (55%) 605 (48.8%)

Time from injury to surgery (days) 6.0 (3.5-9.5) 6.0 (4.0-7.0) 0.643
Time from injury to hospital (h) 15.0 (9.0-22.0) 9.0 (5.0-20.0) 0.039
Operation time (min) 90.0 (72.5-135.0) 90.0 (75.0-120.0) 0.995
<60 4 (20%) 205 (16.5%) 0.760
>60 16 (80%) 1035 (83.5%)

Blood loss (mls) 200.0 (150.0-400.0) 200.0 (150.0-300.0) 0.851
ASA, n (%) <0.001
1 4(20%) 223 (18.0%)

2 5(25%) 345 (27.8%)

3 0 (0%) 454 (36.6%)

4 5 (25%) 185 (14.9%)

5 6 (30%) 33 (2.7%)

General anesthesia, n (%) 0.687
Yes 7 (35%) 489 (39.4%)

No 13 (65%) 751 (60.6%)

Hospital stay (days) 15.0 (11.0-20.5) 13.0 (10.0-17.0) 0.235
Blood transfusion volume, U

Total 6.0 (4.0-8.0) 4.0 (2.0-6.0) 0.041
Pre-operation 1.0 (0.0-3.0) 0.0 (0.0-2.0) 0.285
Intra-operation 2.0 (0.0-2.0) 2.0 (0.0-2.0) 0.973
Post-operation 2.0 (0.0-4.0) 2.0 (0.0-2.0) 0.153
Pre-operation + intra-operation 3.0 (2.0-4.0) 2.0 (2.0-4.0) 0.411
Pre-operation + post-operation 4.0 (2.0-5.5) 2.0 (0.0-4.0) 0.111
Intra-operation + post-operation 4.0 (3.0-5.0) 2.0 (2.0-4.0) 0.074
Number of transfusion, n (%)

Total 3.0 (1.0-3.5) 2.0 (1.0-3.0) 0.044
Pre-operation 0.0 (0.0-1.5) 0.0 (0.0-1.0) 0.392
Intra-operation 1.0 (0.0-1.0) 1.0 (0.0-1.0) 0.671
Post-operation 1.0 (0.0-2.0) 1.0 (0.0-1.0) 0.182
Pre-operation + intra-operation 1.0 (1.0-2.0) 1.0 (1.0-2.0) 0.261
Pre-operation + post-operation 2.0 (0.5-3.0) 1.0 (0.0-2.0) 0.160
Intra-operation + post-operation 2.0 (1.0-2.0) 1.0 (1.0-2.0) 0.067
Hemoglobin (g/L)

Admission 96.1 (89.0-114.6) 104.9 (93.7-115.9) 0.252
One day after surgery 99.0 (89.5-106.6) 99.1 (90.1-109.7) 0.661
Minimum 83.2 (76.9-95.0) 87.8 (80.4-96.6) 0.325
Discharge 102.9 (86.7-110.9) 103.2 (95.7-110.6) 0.437
Vein thrombosis (Admission), n (%) 0.217
Yes 12 (60%) 572 (46.1%)

No 8 (40%) 668 (53.9%)

Electrolyte disturbance (Admission), n (%) 1.000
Yes 1 (5%) 68 (5.5%)

No 19 (95%) 1172 (94.5%)

Comorbidities, n (%)

Anemia 0.086
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Characteristics Morality group (n=20) | Survival group (n=1240) | p

Yes 3 (15%) 64 (5.2%)

No 17 (85%) 1176 (94.8%)

Dementia 0.644
Yes 2 (10%) 85 (6.9%)

No 18 (90%) 1155 (93.1%)

Pneumonia 0.004
Yes 6(30%) 99 (8.0%)

No 14 (70%) 1141 (92.0%)

Arteriosclerosis 0.562
Yes 5(25%) 233 (18.8%)

No 15 (75%) 1007 (81.2%)

Cerebrovascular disease 0.556
Yes 2 (10%) 212 (17.1%)

No 18 (90%) 1028 (82.9%)

Hypoproteinemia 1.000
Yes 1 (5%) 102 (8.2%)

No 19 (95%) 1138 (91.8%)

Arrhythmology 1.000
Yes 2 (10%) 139 (11.2%)

No 18 (90%) 1101 (88.8%)

Heart failure 0.136
Yes 2 (10%) 39 (3.1%)

No 18 (90%) 1201 (96.9%)

Myocardial infarction 1.000
Yes 0 (0%) 16 (1.3%)

No 20 (100%) 1224 (98.7%)

Diabetes 1.000
Yes 4 (20%) 243 (19.6%)

No 16 (80%) 997 (80.4%)

Cerebral hemorrhage 1.000
Yes 0 (0%) 13 (1.0%)

No 20 (100%) 1227 (99.0%)

Cerebral infarction 1.000
Yes 4 (20%) 256 (20.6%)

No 16 (80%) 984 (79.4%)

Coronary heart disease 1.000
Yes 4 (20%) 256 (20.6%)

No 16 (80%) 984 (79.4%)

Hypertension 0.409
Yes 11 (55%) 567 (45.7%)

No 9 (45%) 673 (54.3%)

Complications, n (%)

Heart failure 0.001
Yes 7 (35%) 100 (8.1%)

No 13 (65%) 1140 (91.9%)

Respiratory failure 0.001
Yes 4 (20%) 26 (2.1%)

No 16 (80%) 1214 (97.9%)

Cerebral infarction 1.000
Yes 0 (0%) 46 (3.7%)

No 20 (100%) 1194 (96.3%)

Stress ulcer 1.000
Yes 0 (0%) 31 (2.5%)

No 20 (100%) 1209 (97.5%)

Arrhythmology 0.767
Yes 4 (20%) 217 (17.5%)
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Characteristics Morality group (n=20) | Survival group (n=1240) | p

No 16 (80%) 1023 (82.5%)

Pneumonia 0.062
Yes 5 (25%) 135 (10.9%)

No 15 (75%) 1105 (89.1%)

Delirium 0.167
Yes 3 (15%) 87 (7.0%)

No 17 (85%) 1153 (93.0%)

Anemia 0.384
Yes 2 (10%) 81 (6.5%)

No 18 (90%) 1159 (93.5%)

Vein thrombosis 0.265
Yes 11 (55%) 528 (42.6%)

No 9 (45%) 712 (57.4%)

Electrolyte disturbance 0.595
Yes 8 (40%) 570 (46.0%)

No 12 (60%) 670 (54.0%)

Hypoproteinemia 0.538
Yes 7 (35%) 356 (28.7%)

No 13 (65%) 884 (81.3%)

Hyperglycemia 0.903
Yes 5(25%) 325 (26.2%)

No 15 (75%) 915 (73.8%)

Table 2. Possible factors May be associated with mortality in 3-month follow-up between two groups. Values
are presented as the number (%) or the median (interquartile range). BMI body mass index, ASA American
Society of Anesthesiologists. *p <0.05, statistical significance.

A crude result indicated an increase in volume and number of transfusions associated with an high risk of
mortality within 6-month follow-up. A hypothesis that the effect of transfusion diminishes over time may
account for the result. It is well known that transfusion-related immunomodulation leads to a reduced host
response to pathologic organisms, which increases the risk of prosthetic infection and transfusion-associated
circulatory overload such as serious complications or even causes death!”!®. More transfusion volume and
number of transfusions mean a higher rate of mortality. Meanwhile, our own immune system adjusts the body
to gradually reduce the impact of transfusion reactions.

Moreover, a further and meticulous analysis was conducted to find out which period in volume and number
of transfusions affected mortality in short-term follow-up. Surprisingly, our findings in adjusted model indicated
that preoperative transfusion volume and the number of perioperative transfusion at 30-day, perioperative
transfusion volume and the number of transfusion at 3-month and preoperative transfusion volume and number
of pre- + intra-operative transfusion at 6-month were related with increased risk of mortality. In addition, an
irregular linear relationship was observed between overall morbidity with volume and number of transfusions
during different periods, as shown in Fig. 2. Obviously, no matter which period, the irregular linear relationship
was able to be divided into three stages, including the first-rising stage, the plateau stage, and the second-
rising stage. Regardless of which period, overall morbidity turned into a plateau stage since receiving the first
transfusion or 2 units of blood product, while it was not clear when it changed into the second-rising stage.

In terms of transfusion volume, per- with intra-operatively had a markedly higher overall morbidity
in comparison with other periods. However, its real reasons were unclear. We inferred that four continuous
strikes (injury, pre-operative transfusion, surgery, and intra-operative transfusion) against the body of the
geriatric patients made them more prone to serious complications. Regarding the number of transfusions, it
was significantly related to highly increased morbidity and mortality in the risk-adjusted model, which was
consistent with Johnson P'3. Although transfusion was not found to be associated with mortality at 1- and 2-year
follow-up in the adjusted model.

In the current study, higher ASA classification and advanced age were risk factors for postoperative mortality,
which had been demonstrated in previous studies'®?’. Differently, at short-term follow-up ranging from 30-day
to 6-month, higher ASA classification was closely linked with mortality, while varying from 6-month to 2-year,
age has become a crucial role in mortality, companied with the generally disappearing role of transfusion.

We has some limitations. First, As we know, little research has focused on transfusion-stratified to assess
risks of mortality, but we need a multi-center, randomized controlled study was needed. Second, another factor
such as a history of smoking that might influence mortality was not fully included due to retrospective studies’
limitations. Third, although eight doctors conducted the operations that may affect the accuracy, they were had
good surgical skills and experience.
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Characteristics Morality group (n=37) | Survival group (n=1223) | p

Age (years) 82.0 (76.0-88.5) 80.0 (75.0-85.0) 0.035
Gender, n (%) 0.979
Male 11 (29.7%) 366 (29.9%)

Female 26 (70.3%) 857 (70.1%)

BMI (kg/m?) 21.9 (19.5-24.2) 22.9 (20.8-25.0) 0.069
Normal (BMI < 24 kg/m?2) 27 (73.0%) 811 (66.3%) 0.699
Overweight (24 <BMI<28 kg/m?) | 8 (21.6%) 327 (26.7%)

Obesity (BMI>28 kg/m?) 2 (5.4%) 85 (7.0%)

Fracture type, n (%) 0.331
Stable (A1.1-A2.1) 16 (43.2%) 628 (51.3%)

Unstable (A2.2-A3.3) 21 (56.8%) 595 (48.7%)

Time from injury to surgery (days) 6.0 (5.0-9.0) 6.0 (4.0-7.0) 0.223
Time from injury to hospital (h) 15.0 (8.0-24.0) 9.0 (5.0-20.0) 0.007
Operation time (min) 90.0 (72.5-130.0) 90.0 (75.0-120.0) 0.501
<60 6(16.2%) 203 (16.6%) 0.951
>60 31 (83.8%) 1020 (83.4%)

Blood loss (mls) 200.0 (150.0-300.0) 200.0 (150.0-300.0) 0.509
ASA, n (%) <0.001
1 6 (16.2%) 221 (18.1%)

2 10 (27.1%) 340 (27.8%)

3 6(16.2%) 448 (36.6%)

4 9 (24.3%) 181 (14.8%)

5 6 (16.2%) 33 (2.7%)

General anesthesia, n (%) 0.381
Yes 12 (32.4%) 484 (39.6%)

No 25 (67.6%) 739 (60.4%)

Hospital stay, days 15.0 (10.5-20.0) 13.0 (10.0-17.0) 0.229
Blood transfusion volume, U

Total 6.0 (4.0-8.0) 4.0 (2.0-6.0) 0.024
Pre-operation 2.0 (0.0-4.0) 0.0 (0.0-2.0) 0.006
Intra-operation 2.0 (0.0-2.0) 2.0 (0.0-2.0) 0.597
Post-operation 2.0 (0.0-4.0) 2.0 (0.0-2.0) 0.940
Pre-operation + intra-operation 4.0 (2.0-6.0) 2.0 (2.0-4.0) 0.032
Pre-operation + post-operation 4.0 (2.0-6.0) 2.0 (0.0-4.0) 0.020
Intra-operation + post-operation 4.0 (2.0-4.0) 2.0 (2.0-4.0) 0.948
Number of transfusion, n (%)

Total 2.0 (1.0-4.0) 2.0 (1.0-3.0) 0.037
Pre-operation 1.0 (0.0-2.0) 0.0 (0.0-1.0) 0.018
Intra-operation 1.0 (0.0-1.0) 1.0 (0.0-1.0) 0.755
Post-operation 1.0 (0.0-1.0) 1.0 (0.0-1.0) 0.949
Pre-operation + intra-operation 1.0 (1.0-2.0) 1.0 (1.0-2.0) 0.033
Pre-operation + post-operation 2.0 (1.0-3.0) 1.0 (0.0-2.0) 0.070
Intra-operation + post-operation 1.0 (1.0-2.0) 1.0 (1.0-2.0) 0.908
Hemoglobin, g/L

Admission 96.8 (88.9-111.9) 105.0 (93.8-115.9) 0.081
One day after surgery 102.2 (92.4-110.5) 99.1 (90.1-109.4) 0.585
Minimum 86.9 (76.9-93.8) 87.8 (80.4-96.6) 0.263
Discharge 104.0 (90.05-112.5) 103.2 (95.8-110.5) 0.523
Vein thrombosis (Admission), n (%)

Yes 19 (51.4%) 565 (46.2%) 0.536
No 18 (48.6%) 658 (53.8%)

Electrolyte disturbance (Admission), n (%)
Yes 1(2.7%) 68 (5.6%) 0.718
No 36 (97.3%) 1155 (94.4%)

Comorbidities, n (%)

Anemia 0.442
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Characteristics Morality group (n=37) | Survival group (n=1223) | p

Yes 3(8.1%) 64 (5.2%)

No 34 (91.9%) 1159 (94.8%)

Dementia 0.738
Yes 3(8.1%) 84 (6.9%)

No 34 (91.9%) 1139 (93.1%)

Pneumonia 0.009
Yes 8(21.6%) 97 (7.9%)

No 29 (78.4%) 1126 (92.1%)

Arteriosclerosis 0.666
Yes 8(21.6%) 230 (18.8%)

No 29 (78.4%) 993 (81.2%)

Cerebrovascular disease 0.568
Yes 5 (13.5%) 209 (17.1%)

No 32 (86.5%) 1014 (82.9%)

Hypoproteinemia 0.358
Yes 1(2.7%) 102 (8.3%)

No 36 (97.3%) 1121 (91.7%)

Arrhythmology 0.293
Yes 6 (16.2%) 135 (11.0%)

No 31 (83.8%) 1088 (89.0%)

Heart failure 0.029
Yes 4(10.8%) 37 (3.0%)

No 33 (89.2%) 1186 (97.0%)

Myocardial infarction 1.000
Yes 0 (0.0%) 16 (1.3%)

No 37 (100.0%) 1207 (98.7%)

Diabetes 0.754
Yes 8 (21.6%) 239 (19.5%)

No 29 (78.4%) 984 (80.5%)

Cerebral hemorrhage 1.000
Yes 0(0.0%) 13 (1.1%)

No 37 (100.0%) 1210 (98.9%)

Cerebral infarction 0.793
Yes 7 (18.9%) 253 (20.7%)

No 30 (81.1%) 970 (79.3%)

Coronary heart disease 0.880
Yes 8(21.6%) 252 (20.6%)

No 29 (78.4%) 971 (79.4%)

Hypertension 0.311
Yes 20 (54.0%) 558 (45.6%)

No 17 (46.0%) 665 (54.4%)

Complications, n (%)

Heart failure <0.001
Yes 11 (29.7%) 96 (7.8%)

No 26 (70.3%) 1127 (92.2%)

Respiratory failure 0.001
Yes 5 (13.5%) 25 (2.0%)

No 32 (86.5%) 1198 (98.0%)

Cerebral infarction 0.642
Yes 0(0.0%) 46 (3.8%)

No 37 (100.0%) 1177 (96.2%)

Stress ulcer 1.000
Yes 0(0.0%) 31 (2.5%)

No 37 (100.0%) 1192 (97.5%)

Arrhythmology 0.048
Yes 11 (29.7%) 210 (17.2%)
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Characteristics Morality group (n=37) | Survival group (n=1223) | p
No 26 (70.3%) 1013 (82.8%)
Pneumonia 0.176
Yes 7 (18.9%) 133 (10.9%)
No 30 (81.1%) 1090 (89.1%)
Delirium 0.180
Yes 5 (13.5%) 85 (7.0%)
No 32 (86.5%) 1138 (93.0%)
Anemia 0.091
Yes 5 (13.5%) 78 (6.4%)
No 32 (86.5%) 1145 (93.6%)
Vein thrombosis 0.464
Yes 18 (48.6%) 521 (42.6%)
No 19 (51.4%) 702 (57.4%)
Electrolyte disturbance 0.509
Yes 15 (40.5%) 563 (46.0%)
No 22 (59.5%) 660 (54.0%)
Hypoproteinemia 0.218
Yes 14 (37.8%) 349 (28.5%)
No 23 (62.2%) 874 (71.5%)
Hyperglycemia 0.381
Yes 12 (32.4%) 318 (26.0%)
No 25 (67.6%) 905 (74.0%)

Table 3. Possible factors May be associated with mortality in 6-month follow-up between two groups. Values
are presented as the number (%) or the median (interquartile range). BMI body mass index, ASA American
Society of Anesthesiologists. *p <0.05, statistical significance.

In conclusion, the lower mortality rate was discovered in our study because of the geriatric orthopedics
wards with collaborative multidisciplinary teams in our institution. Furthermore, the increase in transfusion
volume and the number of transfusions were regarded as independent risk factors for mortality after IF surgery
in Chinese geriatric patients with a short follow-up. Since the 6-month follow-up, mortality has been primarily
attributed to age and severe complications. This article aimed to share some experience with the surgeons and
suggested a reduction in transfusion volume and the number of transfusions, especially for preoperative and
intraoperative use, may be an effective measure to lower mortality after IF surgery.
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Characteristics Morality group (n=88) | Survival group (n=1172) | p
Age (years) 82.0 (76.5-87.0) 80.0 (74.0-85.0) 0.017
Gender, n (%) 0.574
Male 24 (27.3%) 353 (30.1%)
Female 64 (72.7%) 819 (69.9%)
BMI (kg/m?) 22.5(20.0-24.2) 22.9 (20.8-25.1) 0.042
Normal (BMI < 24 kg/m?2) 62 (70.5%) 776 (66.2%) 0.368
Overweight (24 < BMI <28 kg/m?) 23 (26.1%) 312 (26.6%)
Obesity (BMI>28 kg/m?) 3 (3.4%) 84 (7.2%)
Fracture type, n (%) 0.821
Stable (A1.1-A2.1) 46 (52.3%) 598 (51.0%)
Unstable (A2.2-A3.3) 42 (47.7%) 574 (49.0%)
Time from injury to surgery (days) 6.0 (4.0-8.0) 6.0 (4.0-7.0) 0.116
Time from injury to hospital (h) 14.0 (6.5-22.0) 9.0 (5.0-20.0) 0.038
Operation time (min) 90.0 (75.0-130.0) 90.0 (75.0-120.0) 0.606
<60 13 (14.8%) 196 (16.7%) 0.635
>60 75 (85.2%) 976 (83.3%)
Blood loss (mls) 200.0 (175.0-300.0) 200.0 (150.0-300.0) 0.748
ASA, n (%) 0.224
1 16 (18.2%) 211 (18.0%)
2 23 (26.1%) 327 (27.9%)
3 27 (30.7%) 427 (36.4%)
4 16 (18.2%) 174 (14.8%)
5 6 (6.8%) 33 (2.8%)
General anesthesia, n (%) 0.410
Yes 31 (35.2%) 465 (39.7%)
No 57 (64.8%) 707 (60.3%)
Hospital stay (days) 14.0 (10.5-20.0) 13.0 (10.0-17.0) 0.147
Blood transfusion volume, U
Total 4.0 (3.0-6.0) 4.0 (2.0-6.0) 0.224
Pre-operation 0.0 (0.0-2.0) 0.0 (0.0-2.0) 0.190
Intra-operation 2.0 (0.0-2.0) 2.0 (0.0-2.0) 0.964
Post-operation 2.0 (0.0-2.0) 2.0 (0.0-2.0) 0.686
Pre-operation + intra-operation 2.0 (2.0-4.0) 2.0 (2.0-4.0) 0.422
Pre-operation + post-operation 4.0 (2.0-4.0) 2.0 (0.0-4.0) 0.226
Intra-operation + post-operation 2.0 (2.0-4.0) 2.0 (2.0-4.0) 0.858
Number of transfusion, n (%)
Total 2.0 (1.0-3.0) 2.0 (1.0-3.0) 0.270
Pre-operation 0.0 (0.0-1.0) 0.0 (0.0-1.0) 0.240
Intra-operation 1.0 (0.0-1.0) 1.0 (0.0-1.0) 0.830
Post-operation 0.0 (0.0-1.0) 1.0 (0.0-1.0) 0.385
Pre-operation + intra-operation 1.0 (1.0-2.0) 1.0 (1.0-2.0) 0.278
Pre-operation + post-operation 1.0 (0.5-2.0) 1.0 (0.0-2.0) 0.493
Intra-operation + post-operation 1.0 (1.0-2.0) 1.0 (1.0-2.0) 0.472
Hemoglobin (g/L)
Admission 103.5 (91.0-116.1) 104.9 (93.8-115.9) 0.474
One day after surgery 104.0 (90.6-113.0) 99.0 (90.0-109.2) 0.085
Minimum 86.9 (78.4-95.1) 87.8 (80.5-96.6) 0.382
Discharge 104.0 (94.5-112.9) 103.2 (95.8-110.3) 0.635
Vein thrombosis (Admission), n (%) 0.200
Yes 35 (39.8%) 549 (46.8%)
No 53 (60.2%) 623 (53.2%)
Electrolyte disturbance (Admission), n (%) 0.226
Yes 2(2.3%) 67 (5.7%)
No 86 (97.7%) 1105 (94.3%)
Comorbidities, n (%)
Anemia 0.620
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Characteristics Morality group (n=88) | Survival group (n=1172) | p

Yes 3 (3.4%) 64 (5.5%)

No 85 (96.6%) 1108 (94.5%)

Dementia 0.974
Yes 6 (6.8%) 81 (6.9%)

No 82(93.2%) 1091 (93.1%)

Pneumonia 0.023
Yes 13 (14.8%) 92 (7.8%)

No 75 (85.2%) 1080 (92.2%)

Arteriosclerosis 0.915
Yes 17 (19.3%) 221 (18.9%)

No 71 (80.7%) 951 (81.1%)

Cerebrovascular disease 0.145
Yes 10 (11.4%) 204 (17.4%)

No 78 (88.6%) 968 (82.6%)

Hypoproteinemia 0.198
Yes 4 (4.5%) 99 (8.4%)

No 84 (95.5%) 1073 (91.6%)

Arrhythmology 0.957
Yes 10 (11.4%) 131 (11.2%)

No 78 (88.6%) 1041 (88.8%)

Heart failure 0.201
Yes 5 (5.7%) 36 (3.1%)

No 83 (94.3%) 1136 (96.9%)

Myocardial infarction 0.621
Yes 0 (0.0%) 16 (1.4%)

No 88 (100.0%) 1156 (98.6%)

Diabetes 0.186
Yes 22 (25.0%) 225 (19.2%)

No 66 (75.0%) 947 (80.8%)

Cerebral hemorrhage 0.612
Yes 1(1.1%) 12 (1.0%)

No 87 (98.9%) 1160 (99.0%)

Cerebral infarction 0.965
Yes 18 (20.5%) 242 (20.6%)

No 70 (79.5%) 930 (79.4%)

Coronary heart disease 0.388
Yes 15 (17.0%) 245 (20.9%)

No 73 (83.0%) 927 (79.1%)

Hypertension 0.212
Yes 46 (52.3%) 532 (45.4%)

No 42 (47.7%) 640 (54.6%)

Complications, n (%)

Heart failure 0.003
Yes 15 (17.0%) 92 (7.8%)

No 73 (83.0%) 1080 (92.2%)

Respiratory failure 0.053
Yes 5(5.7%) 25 (2.1%)

No 83 (94.3%) 1147 (97.9%)

Cerebral infarction 1.000
Yes 3 (3.4%) 43 (3.7%)

No 85 (96.6%) 1129 (96.3%)

Stress ulcer 0.719
Yes 1(1.1%) 30 (2.6%)

No 87 (98.9%) 1142 (97.4%)

Arrhythmology 0.456
Yes 18 (20.5%) 203 (17.3%)
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Characteristics Morality group (n=88) | Survival group (n=1172) | p
No 70 (79.5%) 969 (82.7%)
Pneumonia 0.138
Yes 14 (15.9%) 126 (10.8%)
No 74 (84.1%) 1046 (89.2%)
Delirium 0.244
Yes 9 (10.2%) 81 (6.9%)
No 79 (89.8%) 1091 (93.1%)
Anemia 0.061
Yes 10 (11.4%) 73 (6.2%)
No 78 (88.6%) 1099 (93.8%)
Vein thrombosis 0.416
Yes 34 (38.6%) 505 (43.1%)
No 54 (61.4%) 667 (56.9%)
Electrolyte disturbance 0.935
Yes 40 (45.5%) 538 (45.9%)
No 48 (54.5%) 634 (54.1%)
Hypoproteinemia 0.688
Yes 27 (30.7%) 336 (28.7%)
No 61 (69.3%) 836 (71.3%)
Hyperglycemia 0.135
Yes 29 (32.9%) 301 (25.7%)
No 59 (67.1%) 871 (74.3%)

Table 4. Possible factors May be associated with mortality in 1-year follow-up between two groups. BMI body
mass index, ASA American Society of Anesthesiologists. Values are presented as the number (%) or the median
(interquartile range). *p < 0.05, statistical significance.
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Age (years) 82.0 (77.0-87.5) 80.0 (74.0-85.0) <0.001
Gender, n (%) 0.919
Male 50 (29.6%) 327 (30.0%)

Female 119 (70.4%) 764 (70.0%)

BMI (kg/m?) 22.1(20.0-24.2) 22.9 (20.8-25.3) 0.003
Normal (BMI <24 kg/m?) 121 (71.6%) 717 (65.7%) 0.191
Overweight (24 < BMI <28 kg/m?) 41 (24.3%) 294 (26.9%)

Obesity (BMI>28 kg/m?) 7 (4.1%) 80 (7.3%)

Fracture type, n (%) 0.352
Stable (A1.1-A2.1) 92 (54.4%) 552 (50.6%)

Unstable (A2.2-A3.3) 77 (45.6%) 539 (49.4%)

Time from injury to surgery (days) 6.0 (4.0-8.0) 6.0 (4.0-7.0) 0.015
Time from injury to hospital (h) 9.0 (5.0-21.0) 9.0 (5.0-20.0) 0.362
Operation time, mins 90.0 (75.0-120.0) 90.0 (75.0-120.0) 0.454
<60 30 (17.8%) 179 (16.4%) 0.662
>60 139 (82.2%) 912 (83.6%)

Blood loss (mls) 200.0 (150.0-300.0) 200.0 (150.0-300.0) 0.490
ASA, n (%) 0.953
1 29 (17.2%) 198 (18.2%)

2 48 (28.4%) 302 (27.7%)

3 58 (34.3%) 396 (36.3%)

4 28 (16.6%) 162 (14.8%)

5 6 (3.5%) 33 (3.0%)

General anesthesia, n (%) 0.350
Yes 61 (36.1%) 435 (39.9%)

No 108 (63.9%) 656 (60.1%)

Hospital stay (days) 14.0 (10.5-19.0) 13.0 (10.0-17.0) 0.162
Blood transfusion volume, U

Total 4.0 (2.0-6.0) 4.0 (2.0-6.0) 0.217
Pre-operation 0.0 (0.0-2.0) 0.0 (0.0-2.0) 0.084
Intra-operation 2.0 (0.0-2.0) 2.0 (0.0-2.0) 0.732
Post-operation 2.0 (0.0-2.0) 2.0 (0.0-2.0) 0.789
Pre-operation + intra-operation 2.0 (2.0-4.0) 2.0 (2.0-4.0) 0.372
Pre-operation + post-operation 4.0 (2.0-4.0) 2.0 (0.0-4.0) 0.085
Intra-operation + post-operation 2.0 (2.0-4.0) 2.0 (2.0-4.0) 0.853
Number of transfusion, n (%)

Total 2.0 (1.0-3.0) 2.0 (1.0-3.0) 0.126
Pre-operation 0.0 (0.0-1.0) 0.0 (0.0-1.0) 0.106
Intra-operation 1.0 (0.0-1.0) 1.0 (0.0-1.0) 0.866
Post-operation 1.0 (0.0-1.0) 1.0 (0.0-1.0) 0.832
Pre-operation + intra-operation 1.0 (1.0-2.0) 1.0 (1.0-2.0) 0.143
Pre-operation + post-operation 1.0 (0.0-2.0) 1.0 (0.0-2.0) 0.244
Intra-operation + post-operation 1.0 (1.0-2.0) 1.0 (1.0-2.0) 0.801
Hemoglobin, g/L

Admission 104.5 (92.1-117.2) 104.9 (93.7-115.3) 0.869
One day after surgery 103.0 (90.5-113.4) 99.0 (90.1-109.1) 0.075
Minimum 87.0 (79.8-95.8) 87.9 (80.4-96.7) 0.577
Discharge 104.3 (94.2-111.5) 103.1 (95.8-110.3) 0.603
Vein thrombosis(Admission), n (%) 0.473
Yes 74 (43.8%) 510 (46.7%)

No 95 (56.2%) 581 (53.3%)

Electrolyte disturbance(Admission), n (%) 0.648
Yes 8 (4.7%) 61 (5.6%)

No 161 (95.3%) 1030 (94.4%)

Comorbidities, n (%)

Anemia 0.464
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Characteristics Morality group (n=169) | Survival group (n=1091) | p

Yes 7 (4.1%) 60 (5.5%)

No 162 (95.9%) 1031 (94.5%)

Dementia 0.827
Yes 11 (6.5%) 76 (7.0%)

No 158 (93.5%) 1015 (93.0%)

Pneumonia 0.566
Yes 16 (9.5%) 89 (8.2%)

No 153 (90.5%) 1002 (91.8%)

Arteriosclerosis 0.088
Yes 40 (23.7%) 198 (18.1%)

No 129 (76.3%) 893 (81.9%)

Cerebrovascular disease 0.948
Yes 29 (17.2%) 185 (17.0%)

No 140 (82.8%) 906 (83.0%)

Hypoproteinemia 0.146
Yes 9 (5.3%) 94 (8.6%)

No 160 (94.7%) 997 (91.4%)

Arrhythmology 0.811
Yes 18 (10.7%) 123 (11.3%)

No 151 (89.3%) 968 (88.7%)

Heart failure 0.103
Yes 9 (5.3%) 32 (2.9%)

No 160 (94.7%) 1059 (97.1%)

Myocardial infarction 0.150
Yes 0 (0.0%) 16 (1.5%)

No 169 (100.0%) 1075 (98.5%)

Diabetes 0.550
Yes 36 (21.3%) 211 (19.3%)

No 133 (78.7%) 880 (80.7%)

Cerebral hemorrhage 1.000
Yes 1(0.6%) 12 (1.1%)

No 168 (99.4%) 1079 (98.9%)

Cerebral infarction 0.230
Yes 29 (17.2%) 231 (21.2%)

No 140 (82.8%) 860 (78.8%)

Coronary heart disease 0.230
Yes 29 (17.2%) 231 (21.2%)

No 140 (82.8%) 860 (78.8%)

Hypertension 0.931
Yes 77 (45.6%) 501 (45.9%)

No 92 (54.4%) 590 (54.1%)

Complications, n (%)

Heart failure 0.625
Yes 16 (9.5%) 91 (8.3%)

No 153 (90.5%) 1000 (91.7%)

Respiratory failure 0.586
Yes 5(3.0%) 25 (2.3%)

No 164 (97.0%) 1066 (97.7%)

Cerebral infarction 0.606
Yes 5(3.0%) 41 (3.8%)

No 164 (97.0%) 1050 (96.2%)

Stress ulcer 0.419
Yes 2 (1.2%) 29 (2.7%)

No 167 (98.8%) 1062 (97.3%)

Arrhythmology 0.608
Yes 32 (18.9%) 189 (17.3%)
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Characteristics Morality group (n=169) | Survival group (n=1091) | p

No 137 (81.1%) 902 (82.7%)

Pneumonia 0.267
Yes 23 (13.6%) 117 (10.7%)

No 146 (86.4%) 974 (89.3%)

Delirium 0.026
Yes 19 (11.2%) 71 (6.5%)

No 150 (88.8%) 1020 (93.5%)

Anemia 0.197
Yes 15 (8.9%) 68 (6.2%)

No 154 (91.1%) 1023 (93.8%)

Vein thrombosis 0.473
Yes 68 (40.2%) 471 (43.2%)

No 101 (59.8%) 620 (56.8%)

Electrolyte disturbance 0.675
Yes 75 (44.4%) 503 (46.1%)

No 94 (55.6%) 588 (53.9%)

Hypoproteinemia 0.129
Yes 57 (33.7%) 306 (28.0%)

No 112 (66.3%) 785 (72.0%)

Hyperglycemia 0.281
Yes 50 (29.6%) 280 (25.7%)

No 119 (70.4%) 811 (74.3%)

Table 5. Possible factors May be associated with mortality in 2-year follow-up between two groups. BMI body
mass index, ASA American Society of Anesthesiologists. Values are presented as the number (%) or the median
(interquartile range). *p < 0.05, statistical significance.
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Fig. 2. (a) Relation between morbidity with transfusion volume; (b) Relation between morbidity with the
number of transfusion.
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