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Abstract: Background: Objective to systematically evaluate the effect of recombinant human erythropoietin combined with iron in the treatment of elderly hip fracture patients with perioperative hemorrhagic anemia. Material
and methods: Our objective was to search the clinical research literature of recombinant human erythropoietin combined with iron in the treatment of elderly hip fracture perioperative hemorrhagic anemia, through strict inclusion
and exclusion criteria; where the quality of the selected literature was evaluated, binary and continuous variables
were expressed by odds ratio (or) and a 95% CI interval. Randomized controlled trials (RCTs) were collected and
meta-analysis was performed by Cochrane systematic review and revmen 5.3 software. Results: A total of 943 elderly patients with hip fracture were treated. The results showed that compared with the blank control group and the
control group using iron alone, the perioperative blood transfusion rate of recombinant human erythropoietin combined with iron in the treatment of elderly hip fracture with hemorrhagic anemia was lower than that in the control
group [Compared with blank control: OR=0.34, 95% CI (0.18, 0.64), Z=3.31, P=0.0009; Compared with iron alone:
OR=0.24, 95% CI (0.08, 0.78), Z=2.38, P=0.02], and the total effective rate of being non anemic was better than
that of the control group [Total effective rate: OR=4.14, 95% CI (1.73, 9.93), Z=3.18, P=0.001]. The hemoglobin
in the seven day treatment group was better than that in the blank control group [hemoglobin: OR=12.93, 95% CI
(10.61, 15.25), Z=10.93, P<0.00001]. The postoperative complications were lower than those in the control group
[Postoperative complications: OR=0.23, 95% CI (0.06, 0.84), Z=2.23, P=0.03], and the difference was statistically
significant. Conclusions: Recombinant human erythropoietin combined with iron has certain curative effect on the
treatment of perioperative hemorrhagic anemia in elderly hip fractures, but iron alone can improve the perioperative
blood transfusion rate and the incidence of postoperative complications, and recombinant human erythropoietin
combined with iron compared with the blank control group, the results of postoperative complications need to be
further explored.
Keywords: Recombinant human erythropoietin, iron agent, perioperative management of hip fracture, anemia,
randomized controlled, meta-analysis

Introduction
Hip fractures include “femoral neck fracture”,
“intertrochanteric fracture”, “acetabular fracture” and “subtrochanteric fracture”. More than
95% of the cases occur in the elderly. With the
aggravation of the aging population in China,
the number of patients with hip fracture is also
increasing [1]. At present, surgical treatment is
the first choice for hip fracture in the elderly. For
hip fracture, it is generally accepted that selective surgery rather than emergency surgery
should be adopted as far as possible, which is

helpful to improve the preoperative examination of elderly patients and promote their postoperative recovery [2]. In general, patients after
surgery have less blood loss, but hidden blood
loss is often large, which easily causes anemia,
and will seriously affect the recovery of patients.
Hamid et al. [3] retrospectively analyzed 204
cases of hip fracture patients aged 60 and
above. The results showed that the incidence of
hip fracture death was 24%, and the mortality
increased significantly with the increase of age.
Studies have shown [4] that after hip fracture,
30%-45% of patients have hemoglobin concen-
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tration lower than the standard of normal people, and about 10% of patients have severe
anemia. According to statistics [5], about onethird to half of hip fracture patients need red
blood cell infusion. Recent studies have shown
[6] that anemia is associated with poor prognosis in the frail and elderly. Iron deficiency anemia (IDA) is the most common and treatable
anemia in the world. On the premise of hemorrhagic anemia, oral or intravenous administration of iron can effectively improve the symptoms of anemia, thus further shortening the
length of hospital stay and reducing the probability of postoperative complications [7].
Recombinant human erythropoietin (rhEPO) is
a new genetic engineering drug developed on
the basis of erythropoietin (EPO) [8]. A large
number of clinical trials have proved that it has
a significant effect on the treatment of renal
anemia [9]. However, the efficacy of recombinant human erythropoietin (rhEPO) combined
with iron in the treatment of elderly hip fracture
perioperative hemorrhagic anemia is still controversial. The purpose of this study is to evaluate the efficacy of recombinant human erythropoietin (rhEPO) combined with iron in the treatment of elderly hip fracture with perioperative
hemorrhagic anemia by meta-analysis of all
randomized controlled trials. At the same time,
the combined use of rhEPO and iron in the
treatment of elderly hip fracture was compared
with the iron alone control group and the blank
control group objective to investigate the
clinical effect of perioperative hemorrhagic
anemia.
Materials and methods
Inclusion criteria
(1) The main intervention measures were clinical randomized controlled analysis of recombinant human erythropoietin (rhEPO) combined
with iron, recombinant human erythropoietin
(rhEPO) alone and iron alone in patients with
hip fracture during perioperative period; (2)
There are clear and recognized clinical diagnostic criteria for anemia improvement; (3) There
was a good balance and comparability between
groups; (4) The sample size of each group was
more than 20.
Exclusion criteria
(1) There were no case reports in the control
group; (2) The patients in the treatment group
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were treated with other drugs or other operations; (3) There was no narrative study of statistical analysis in the literature retrieval.
The literature retrieval time was from 20122020, and the retrieval language was Chinese
and English. English was searched from
PubMed, emcase, Cochrane Library and other
databases. The key words were: [Recombinant
human erythropoietin combined with iron or
Erythropoietin combined with iron or Recombinant human erythropoietin combined with
iron or Recombinant human erythropoietin
combined with sucrose iron or Erythropoietin
combined with sucrose iron or Recombinant
human erythropoietin combined with sucrose
iron or Recombinant human erythropoietin
combined with sucrose iron or Recombinant
human erythropoietin or iron or Sucrose iron
and (hip fracture or intertrochanteric fracture or
subtrochanteric fracture or femoral neck fracture or acetabular fracture or intertrochanteric
fracture) and random and perioperative and
anemia]. The Chinese database was based on
[recombinant human erythropoietin combined
with iron, Erythropoietin combined with iron or
recombinant human erythropoietin combined
with iron or recombinant human erythropoietin
combined with sucrose iron or erythropoietin
combined with sucrose iron or recombinant
human erythropoietin combined with sucrose
iron or recombinant human erythropoietin or
erythropoietin or iron or sucrose iron, or subtrochanteric fracture or femoral neck fracture or
acetabular fracture or intertrochanteric fracture and random and perioperative and anemia]. Chinese journal database retrieval, included CNKI and Wanfang database.
Literature quality evaluation
Five authors independently evaluated all the
detected literature. Data extraction was completed through preliminary screening and secondary screening. The quality of the literature
was evaluated from five aspects: randomization method, concealment of randomization
method, blindness or not, balance between
groups, and follow-up. Then we cross compared
the evaluation results of 5 people, if the evaluation results of 5 people were consistent, then
used the results; if the evaluation results of 5
people were inconsistent, then we discussed
the results with 5 people together until a consistent conclusion was reached. The quality of
the included RCTs was evaluated according to
Int J Clin Exp Med 2021;14(9):2259-2270
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exclusion criteria. Finally, a total of 12 articles [10-21] were
included, all of which were
Chinese journal articles. All of
them have been published
within the most recent five
years, for a total of 943 elderly patients with hip fractures
that were included in this
study, the flow chart of literature selection is shown in
Figure 1.
Basic information of literature

Figure 1. Flow chart of literature selection.

the modified Jadad scale, and the risk of bias
was assessed by using Cochrane risk bias
assessment tool.
Efficacy index
The total effective rate, perioperative blood
transfusion rate, hemoglobin (HB) and postoperative complications were observed.
Statistical analysis
Binary and continuous variables were expressed by odds ratio (OR) and 95% CI interval.
Meta-analysis was performed by revmen 5.3
software. Statistical results showed homogeneity (P>0.10, I2≤50%). Fixed effect model was
used for meta-analysis; if the results showed
heterogeneity (P≤0.10, I2>50%), the random
effect model was used for combined analysis.
Descriptive analysis was used when meta-analysis was not available. P<0.05 was statistically
significant.
Results
Search results
A total of 112 studies were retrieved from the
database, according to inclusion criteria and

2261

Among the 12 included articles, there were 6 articles in
the treatment group using
recombinant human erythropoietin (rhEPO) combined with
iron or sucrose iron in the
treatment of elderly hip fracture perioperative hemorrhagic anemia [10-12, 15-17]. Two
papers [13, 14] used tranexamic acid combined with
recombinant human erythropoietin (rhEPO) and iron or sucrose iron in the
treatment of elderly hip fracture perioperative
hemorrhagic anemia. There were two reports
on the treatment of elderly hip fracture
patients with perioperative hemorrhagic anemia with recombinant human erythropoietin
(rhEPO) alone [20, 21]. There were two reports [18, 19] on the treatment of elderly hip
fracture with perioperative hemorrhagic anemia by iron or sucrose iron alone. In the control group [17-21], 0.9% sodium chloride solution was injected as the control. Three studies
[10, 12, 16] simply gave iron or sucrose iron
as control. The remaining seven articles [11,
13-15, 18-20] have no special explanation.
Quality evaluation and risk assessment
All the 12 included articles mentioned random
allocation, of which 11 articles used computergenerated random sequence pairing [10, 15,
19, 21] and a random number table method
[11-12, 14, 16-18, 20], one article [21] did not
mention the specific random allocation method, and one article [14] had patient withdrawal.
A study [21] achieved the goal of distribution
hiding by computer method. In the selected
studies, the baseline similarity between groups
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Table 1. Methodological quality evaluation of included studies
Included literature
Xu HY, 2019
Long Y, 2019
Xie B, 2015
Huang L, 2020
Hu S, 2018
Wang BS, 2019
Yang HZ, 2020
Zhao HS, 2019
Wang F, 2018
Lin JX, 2017
An S, 2017
Wang SC, 2017

Random method Allocation hidden Blind method
P
NR
NR
RCT
NR
NR
RCT
NR
NR
NR
NR
NR
RCT
NR
NR
P
NR
NR
RCT
NR
NR
RCT
NR
NR
RCT
NR
NR
P
NA
NA
RCT
NR
NR
P
CM
NR

baseline sign out, Lost visit jadad
agreement
0
4
agreement
0
3
agreement
0
3
agreement
0
2
agreement
4/7
3
agreement
0
3
agreement
0
3
agreement
0
3
agreement
0
3
agreement
0
2
agreement
0
3
agreement
0
5

RCT: Randomized controlled trial, P: Pairing method, NR: Notreported, NA: Not adopted, CM: Computer methods.

Table 2. Characteristics of included studies
Study

Study Design
(methods)

No. of
patients

Mean age
(years)

Research
objects
(months)

Sex (M/F)
EX

CO

Fracture type/ASA score/
Jadad
Harris

EX

CO

EX

CO

Xu HY, 2019

P

32

32

71.4

71.4

12/20 13/19

26

Garden/Evans, II-IV/II-V

4

Long Y, 2019

RCT

31

40

84.1

81.5

13/18 14/26

18

AO/ASA, A1-A3/II-IV

3

Xie B, 2015

RCT

52

67

71.4

70.9

12/40 16/51

35

Evans/ASA, I-III/III-VI

3

Huang L, 2020

NR

51

50

66.4 65.5

25/26 24/26

17

Harris, EX/CO

2

Hu S, 2018

RCT

40

40

56.1 60.6

13/27 18/22

9

Harris, EX/CO

3

Wang BS, 2019

P

54

54

73.4

26/28 29/25

48

Garden, III-IV

3

Yang HZ, 2020

RCT

20

20

62.5 62.5

12/8

13/7

13

NR

3

Zhao HS, 2019

RCT

38

37

65.7 65.2

15/23 17/20

24

NR

3

Wang F, 2018

RCT

38

38

76.5

10/28 11/27

23

NR

3

Lin JX, 2017

P

41

40

78.2 79.4

9/32

10/30

15

NR

2

An S, 2017

RCT

40

40

79.3 80.2

21/19 23/17

13

Evans/ASA, I-IV/I-IV

3

P

24

24

62.9 64.1

28

NR

5

Wang SC, 2017

71.8

79.4

NR

NR

RCT: Randomized controlled trial, P: Pairing method, NR: Not reported, EX: Experimental, CO: Control.

was consistent, and the blind method was not
mentioned. There was no withdrawal or loss of
follow-up. The basic characteristics and quality
evaluation of the included studies are shown in
Table 1, and the research characteristics of
the included studies are shown in Table 2. Two
papers with a score of less than 3 were considered to be of low quality. Two papers with an
improved Jadad score of more than 3 were considered to be of high quality. The other eight
papers with an improved Jadad score of 3 were
considered to be of average quality. Through
the evaluation of Cochrane risk bias assessment tool, the results show that the risk of
included literature mainly comes from alloca-
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tion concealment, blinding of participants and
researchers, and outcome blinding (Figure 2).
Efficacy evaluation index
The diagnostic criteria was mentioned in two
[10, 16] studies with the comparison of the
total effective rate of postoperative anti-anemia treatment, nine [10-12, 14-19] studies showed the comparison of perioperative blood
transfusion rate, seven [11, 13, 14, 18-21]
studies had the comparison of hemoglobin
(Hb), and seven [11, 12, 15-19] studies had the
comparison of postoperative complications. All
literature had analyses related to perioperative blood transfusion rate, perioperative blood
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ables are used. Among them,
there were 52 cases in the
recombinant human erythropoietin combined with iron
treatment group, 42 cases
were effective in anti-anemia;
there were 104 cases in the
control group, 26 cases were
effective in anti-anemia.
Heterogeneity test results, I2=
0%, P=0.32, using a fixed
effects model. OR=4.41, 95%
CI (1.73, 9.93), Z=3.18, P=
0.001, the treatment group
was more effective than the
control group in the perioperative period of anti-anemia.
Meta-analysis of blood transfusion rate of recombinant
human erythropoietin combined with iron in the treatment of senile hip fracture
with perioperative anemia
The meta-analysis of the postoperative blood transfusion
rate of perioperative anemia
in elderly hip fractures treated
with iron alone compared with
the blank control group: It is
shown in Figure 4.
The results of Figure 4 show
that the total sample size is
157 cases, using binary variables, including 79 cases in
the treatment group treated
with iron alone and 78 cases
Figure 2. The results of literature quality evaluation of Cochrane risk bias
in the control group. Heteroassessment tool.
geneity test results, I2=0%,
P=0.53, using a fixed effects
loss, postoperative complications and the nummodel. OR=0.71, 95% CI (0.38, 1.35), Z=1.05,
ber of adverse drug reactions (Table 3).
P=0.30. The results showed that the blood
transfusion rate of the treatment group was
Meta analysis of the effect of recombinant
lower than that of the control group. Since
human erythropoietin combined with iron in
P>0.05, after excluding the bias of the literathe treatment of senile hip fracture with periture itself, this indicates that there may be puboperative anemia
lication bias, the results still need to include
more RCT literature data to support.
Meta-analysis of the total effective rate of
recombinant human erythropoietin combined
Meta-analysis of the blood transfusion rate of
with iron in the treatment of senile hip fracture
recombinant human erythropoietin combined
during the perioperative period compared with
with iron in the treatment of senile hip fracture
iron alone
with perioperative anemia compared with the
control group using iron alone: It is shown in
The results of Figure 3 show that the total sample size was 104 cases, and the binary variFigure 4.
2263
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Table 3. Outcomes of included studies
Postoperative complications

Study

Perioperative blood
transfusion rate (%)
EX

CO

Xu HY, 2019

1 (3.13)

7 (21.88)

Long Y, 2019

8 (25.8)

22 (55.0)

NR

Xie B, 2015

35 (48.1) 46 (68.7)

Huang L, 2020

NR

NR

Blood loss (ml)
EX

Delirium
CO

Infected

Venous
thrombosis

ADR

EX

CO

EX

CO

EX

CO

EX

CO

NR

NR

NR

NR

NR

NR

4

1

NR

0

0

8

14

6

8

0

0

NR

NR

0

0

2

6

3

3

2

0

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

844.59±175.81 787.97±161.18

Hu S, 2018

4 (10.0)

7 (17.5)

0

0

0

0

2

0

2

0

Wang BS, 2019

2 ( 3.7)

9 (16.7)

NR

NR

0

0

0

0

0

0

2

3

Yang HZ, 2020

0 (0.00)

6 (30.0)

NR

NR

0

0

0

0

0

3

0

0

Zhao HS, 2019

3 (7.90)

6 (16.2)

NR

NR

0

0

0

0

0

0

0

0

Wang F, 2018

12 (31.6) 17 (44.7)

NR

NR

4

4

2

1

1

2

0

0

Lin JX, 2017

20 (48.8) 21 (52.5)

NR

NR

9

10

3

3

1

1

0

0

An S, 2017

15 (37.5) 21 (52.5)

179.82±30.54

323.69±57.62

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

Wang SC, 2017

NR

NR

293.75±240.16 333.33±190.26

NR: Not reported, EX: Experimental, CO: Control, ADR: Adverse drug reactions.

Figure 3. Forest map of meta-analysis results. The total effective rate of recombinant human erythropoietin combined with iron in the treatment of senile hip fracture during perioperative period was higher than that of iron alone.

The results of Figure 4 show that the total sample size is 223 cases, using binary variables,
including 104 cases in the single recombinant
human erythropoietin combined with iron treatment group; 119 cases in the control group
were treated with iron alone. Heterogeneity test
results, I2=31%, P=0.24, using fixed effect model. OR=0.24, 95% CI (0.08, 0.78), Z=2.38,
P=0.02. The results showed that the blood
transfusion rate of the treatment group was
lower than that of the control group.
A meta-analysis of the blood transfusion rate of
recombinant human erythropoietin combined
with iron in the treatment of senile hip fracture
with perioperative anemia compared with the
blank control group: It is shown in Figure 4.
The results of Figure 4 show that the total sample size is 334 cases, using binary variables,
163 cases in the single recombinant human
erythropoietin combined with iron treatment
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group and 171 cases in the blank control group. Heterogeneity test results, I2=0%, P=0.76,
using fixed effect model. OR=0.34, 95% CI
(0.18, 0.64), Z=3.31, P=0.0009. The results showed that the blood transfusion rate of the
treatment group was lower than that of the control group.
Meta-analysis of hemoglobin (Hb) 3 days after
operation in elderly hip fracture patients with
perioperative anemia treated with recombinant human erythropoietin alone versus iron
alone
Compared with the blank control group, the
treatment group with iron alone for senile hip
fracture patients with perioperative anemia
has a meta-analysis of hemoglobin 3 days after
operation: It is as shown in Figure 5.
The total sample size was 157 cases, using
continuous variables, including 79 cases in the
iron treatment group and 78 cases in the
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Figure 4. Comparison of recombinant human erythropoietin combined with iron with blank control group and iron
alone in the treatment of senile hip fracture with perioperative anemia. RhEPO = Recombinant human erythropoietin; Ia = Iron agent; Bg = Blank control group.

Figure 5. Meta-analysis of hemoglobin (Hb) 3 days after operation in elderly hip fracture patients with perioperative
anemia treated with recombinant human erythropoietin and iron alone. RhEPO = Recombinant human erythropoietin; Ia = Iron agent; Bg = Blank control group.

blank control group. Heterogeneity test results,
I2=0%, P=0.66, using fixed effect model. OR=
1.74, 95% CI (-1.78, 5.26), Z=0.97, P=0.33.
This shows that the treatment group is more
effective than the control group in hemoglobin
(Hb) 3 days after operation. As P>0.05, after
excluding the bias of the literature itself, this
indicates that there may be publication bias,
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the results still need to include more literature
data to support.
Meta-analysis of hemoglobin (Hb) in 3 days
after operation in elderly patients with hip fracture treated with recombinant human erythropoietin alone compared with blank control
group: It is shown in Figure 5.
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Figure 6. Recombinant human erythropoietin combined with iron compared with iron alone in the treatment of perioperative anemia of hip fractures in the elderly. Meta-analysis results of hemoglobin (Hb) at 7 days after surgery.
RhEPO = Recombinant human erythropoietin; Ia = Iron agent; Bg = Blank control group.

The total sample size was 128 cases, using
continuous variables, including 64 cases in the
recombinant human erythropoietin treatment
group and 64 cases in the blank control group. Heterogeneity test results, I2=21%, P=
0.26, using fixed effect model. OR=10.20, 95%
CI (5.09, 15.32), Z=3.91, P<0.0001. This shows that the treatment group is more effective
than the control group in the comparison of
hemoglobin (Hb) 3 days after operation.
Meta-analysis of 7-day postoperative hemoglobin of recombinant human erythropoietin
combined with iron compared with iron alone
in the treatment of perioperative anemia of
elderly hip fractures
Meta-analysis of hemoglobin (Hb) 7 days after
operation in elderly patients with hip fracture
treated with iron alone compared with blank
control group: It is shown in Figure 6.
The total sample size was 157 cases, using
continuous variables, including 79 cases in the
iron treatment group and 78 cases in the blank
control group. Heterogeneity test results, I2=
0%, P=0.98, using fixed effect model. OR=
5.15, 95% CI (1.64, 8.66), Z=2.88, P=0.004.
This shows that the treatment group is more
effective than the control group in hemoglobin
(Hb) 7 days after operation.
Compared with the blank control group, recombinant human erythropoietin combined with
iron in the treatment of senile hip fracture
with perioperative anemia, the meta-analysis
of hemoglobin (Hb) 7 days after operation: It is
shown in Figure 6.
2266

The total sample size was 241 cases, using
continuous variables, including 118 cases in
the treatment group treated with recombinant
human erythropoietin alone and 123 cases
in the blank control group. Heterogeneity test
results, I2=0%, P=0.59, using fixed effect
model. OR=12.93, 95% CI (10.61, 15.25), Z=
10.93, P<0.00001. This shows that the treatment group is more effective than the control
group in hemoglobin (Hb) 7 days after operation.
Meta-analysis of the incidence of postoperative complications of recombinant human
erythropoietin combined with iron in the treatment of senile hip fracture with perioperative
anemia
A meta-analysis of the incidence of postoperative complications in the treatment of senile hip
fracture with perioperative anemia compared
with the blank control group: It is shown in
Figure 7.
The results of Figure 7 show that the total sample size is 157 cases, using binary variables,
including 79 cases in the treatment group
treated with iron alone and 78 cases in the control group. Heterogeneity test results, I2=0%,
P=0.89, using fixed effect model. OR=0.81,
95% CI (0.41, 1.62), Z=0.59, P=0.55. The incidence of postoperative complications in the
treatment group was lower than that in the control group. Since P>0.05, after excluding the
bias of the literature itself, this indicates that
there may be publication bias, the results still
need to include more RCT literature data to
support.
Int J Clin Exp Med 2021;14(9):2259-2270
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Figure 7. Meta-analysis of the incidence of postoperative complications of recombinant human erythropoietin combined with iron in the treatment of senile hip fracture with perioperative anemia. RhEPO = Recombinant human
erythropoietin; Ia = Iron agent; Bg = Blank control group.

Meta-analysis of the incidence of postoperative complications of recombinant human erythropoietin combined with iron in the treatment
of senile hip fracture with perioperative anemia
compared with the control group using iron
alone: It is shown in Figure 7.
The results in Figure 7 show that the total sample size is 159 cases, using binary variables,
including 72 cases in the single recombinant
human erythropoietin combined with iron treatment group; 87 cases in the iron only control group. Heterogeneity test results, I2=4%,
P=0.31, using fixed effect model. OR=0.23,
95% CI (0.06, 0.84), Z=2.23, P=0.03. The results showed that the incidence of postoperative complications in the treatment group was
lower than that in the control group.
Meta-analysis of the incidence of postoperative complications of recombinant human
erythropoietin combined with iron in the treatment of senile hip fracture with perioperative
anemia compared with the blank control group:
It is shown in Figure 7.
The results in Figure 7 show that the total sample size is 254 cases, using binary variables,
2267

including 123 cases in the single recombinant
human erythropoietin combined with iron treatment group; 131 cases in the blank control
group. Heterogeneity test results, I2=0%, P=
0.98, using fixed effect model. OR=0.67, 95%
CI (0.29, 1.55), Z=0.94, P=0.35. The results
showed that the blood transfusion rate of the
treatment group was lower than that of the control group. Since P>0.05, after excluding the
bias of the literature itself, this indicates that
there may be publication bias, the results still
need to include more RCT literature data to
support.
Discussion
The purpose of this study was to search all the
Chinese and English literature about the effect
of recombinant human erythropoietin combined with iron in the treatment of elderly hip fracture combined with perioperative hemorrhagic
anemia within the most recent five years. A
total of 12 studies were included in this metaanalysis. A blind study method was not mentioned in the included studies, but the samples
were randomized and the baseline was consistent, which will not easily lead to bias, so the
risk was low. If the outcome is not evaluated by
Int J Clin Exp Med 2021;14(9):2259-2270
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a blind method, it can cause measurement
bias. One article [13] did not specify the study
design method. Among them, the fixed effect
model was used in the comparison between
the simple use of iron [18, 19] and the blank
control group. Although there was no obvious
heterogeneity, the results of P values were
greater than 0.05 in the perioperative blood
transfusion rate, the amount of change in
hemoglobin (Hb) 3 days after operation, and
the incidence of postoperative complications,
which may be related to the small sample size
of data, and the standard of diagnosis and
curative effect. Therefore, there is a greater
possibility of bias in the data synthesis analysis, which may affect the authenticity of the
research results. At the same time, recombinant human erythropoietin combined with iron
compared with the simple use of iron control
group, had P values that were less than 0.05,
so compared with the simple use of iron control
group, in the perioperative period of anti-anemia efficiency comparison, the overall effect is
more significant. In addition, the literature coverage rate of this analysis is low, the sample
size is relatively insufficient, various standards
are not completely unified, and there may be a
certain error rate; moreover, the subgroup analysis literature included in the analysis is less,
the published journals are less involved in
grade I journals, and the credibility may also
have a certain impact. Compared with the blank control group, the P value of recombinant
human erythropoietin combined with iron was
also greater than 0.05. The incidence of postoperative complications or the mechanism of
adverse drug reactions caused by recombinant
human erythropoietin combined with iron need
to be included in more relevant literature data
for further consolidation and elucidation. In
addition, there were two articles [13, 14]. The
treatment group used tranexamic acid intraoperatively, combined with recombinant human
erythropoietin and iron after the operation,
but in the control group only intraoperative
tranexamic acid and tranexamic acid were used. Cyclic acid is used clinically as a hemostatic
agent, but there is also literature suggesting
that if it is used improperly in clinical practice, it
will have side effects, which will affect the
recovery of patients [22]. Because both groups
have the use of tranexamic acid in the operation, the comparison can still reflect the therapeutic effect of recombinant human erythropoi-
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etin combined with iron. In a word, the sample
size and outcome indicators included in this
study are few, so it is inevitable to be insufficient in providing strong evidence. We need to
conduct multi-sample, multi-center, multi-outcome indicators of RCT clinical trials to further
verify.
Erythropoietin receptor (EpoR) is a member of
cytokine receptor family. At present, studies
have shown that rhEPO, due to its unique glycosylation component, can treat anemia in mammals. Only the interaction between recombinant human erythropoietin (rhEPO) and EpoR
is an important mechanism of red blood cell
production and maturation, leading to the activation of hematopoietic system [23]. Licheng
Zhang et al. [24] conducted a follow-up of 1330
patients with hip fracture for at least two years
from January 2000 to January 2012, and found
that the risk factors of anemia in hospitals varied with the time point of diagnosis. In recent
years, studies have confirmed that [25], anemia after surgery diminishes the growth of
endogenous EPO, thus delaying erythropoiesis
and further aggravating the symptoms of anemia. If we want to improve the hemoglobin content and hematocrit level, quickly correct the
number of red blood cells, it is important to use
exogenous rhEPO. The use of erythropoietin
(rhEPO) in patients with hip fracture during the
perioperative period can improve anemia, further shorten the postoperative rehabilitation
time of hip joint patients, accelerate the progress of rehabilitation healing, and play an important role in improving the quality of life of
patients [26]. In previous studies, red blood cell
infusions after hip fracture may not be able to
improve the postoperative rehabilitation results
and needs further scientific demonstration. In
this study, we are committed to explore the
effect of recombinant human erythropoietin
(rhEPO) combined with iron in improving the
postoperative rehabilitation of hip fracture. Although there was bias in the comparison of the
iron alone subgroup, the therapeutic effect of
iron combined with recombinant human erythropoietin was significantly better than that of
iron alone.
Conclusions
Recombinant human erythropoietin (rhEPO)
combined with iron [27] may improve the symp-
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toms of perioperative hemorrhagic anemia in
elderly patients with hip fracture, which is gradually adopted and promoted in clinical practice
[28]. The study reported [29] that 9 cases of
hemodialysis patients were treated with rhEPO
for two years and followed up. No matter if it
was long-term or short-term treatment with
rhEPO, it still depends on the ferritin molecules to exert its effect in the process of treatment. Under the premise of sufficient relevant
clinical evidence, to ensure the comprehensive
use and value based on the advantages and
disadvantages of clinical application, still needs
further exploration and testing. In order to further popularize its clinical application and open
up a safer application prospect with long-term
therapeutic effect [30], clinical RCT testing with
more detailed indicators is designed to further
improve the clinical effect.
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