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Abstract
Objective: This study is to analyse the fall in haemoglobin 
concentration following various commonly used 
surgical procedures to repair hip fractures, analysing its 
relationship with pre-existing co-morbidities, post-operative 
complications, length of stay and 30 day mortality.
Material and methods: A retrospective analysis of neck 
of femur fracture patients looking at their pre-operative and 
pre-discharge haemoglobin levels taking into consideration 
co-morbid conditions and possible adverse effects including 
30 day mortality occurring during the perioperative period.
Results: Two hundred and thirty one patients (160 females 
69.3%) with fracture neck of femur and anaemia were 
identified. The mean age was 84.2 years. Pre-operatively 
31.6% had moderate/severe anaemia compared to 71% 
post-operatively. The drop in Hb was most significant in 
patients who had arthroplasty procedures. The 30 day 
mortality in pre and post-operative anaemia patients was 
18.6% (43 patients), of which 21 patients (48.8%) and 22 
patients (51.1%) were in the moderate/severe anaemia 
group respectively (p = 0.01).
Conclusion: Identification of anaemia at the time of 
admission and discharge is important in improving patient 
outcomes and mortality in hip fracture patients with potential 
opportunities to proactively managing prior to surgery, as 
well as in the post-operative period.
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Introduction
The outcomes of proximal femoral fractures in the 

elderly generally are poor. The poor results are usually 
associated with pre-existing medical co-morbidities 
such as anaemia [1,2]. The post-operative drop in 
haemoglobin in this cohort of patients is often further 
exacerbated by oral anticoagulants, further loss of 
blood during surgery, malnutrition and general frailty 
[3,4]. Even though anaemia can be corrected with 
allogenic blood transfusion [5] and oral or parenteral 
iron supplementation [6], anaemia at the time of 
discharge is still a major risk factor for an increase in 30 
day mortality.

Anaemia is defined by the World Health Organization 
(WHO) as a haemoglobin (Hb) level of < 13 g/dL in men 
and < 12 g/dL in women [7]. The causes of anaemia in 
elderly age group is multifactorial, commonly due to 
iron, folate, vitamin B12 deficiency [8], chronic liver or 
kidney disease [9] and inflammation [10]. However, in 
one third of the patients it can be idiopathic [11]. The 
drop in haemoglobin concentration in patients with hip 
fractures is attributed to pre-existing anaemia before 
sustaining the hip fracture [12] or due to bleeding 
before, during and after surgery [4]. Previous studies 
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The pre-operative co-morbidities recorded included 
cardiac diseases (53.23%), COPD (55.24%), kidney 
disease (42.18%) and malignancies (28.12%). 63(27.4%) 
patients were taking oral anticoagulants on admission. 
There were 138 (60%) patients with intracapsular 
fractures and 93(40%) with extracapsular fractures.

The procedures performed were hemiarthroplasty 
119, Dynamic hip screw fixation (DHS) 52, Intramedullary 
nail (IM) 41 and Total hip replacements (THR) 19 
patients. Post op blood transfusions were given to 
32(13.9%) patients, Table 1.

There was no significant difference in drop of Hb 
between males and females, Table 2. There were 
57 (24.7%) patients had borderline anaemia and 73 
(31.6%) patients had severe pre-operative anaemia 
respectively. But in the post-operative group there was 
a significant rise in the number of patients with severe 
anaemia 164 (71%), Table 3. The fall in Hb was assessed 
against the surgical procedure performed using one 
way ANOVA tests which showed a significant mean 
fall in Hb in patients who had arthroplasty (THR-2.94 
g/L and hemiarthroplasty-2.07 g/L), Table 4. Multiple 
comparisons using Bonferroni correction test showed 

has demonstrated that the haemoglobin level before 
and after surgery is an independent factor associated 
with increased 30 day mortality in elective general 
surgical and non-cardiac surgery [13,14].

We aimed to analyse the fall in haemoglobin 
concentration following various commonly used 
surgical procedures to repair hip fractures, analysing 
its relationship with pre-existing co-morbidities, post-
operative complications, length of stay and 30 day 
mortality.

Methods
A retrospective study of all the patients admitted 

with a neck of femur fracture between March 2019 
to December 2019 was carried out. The data was 
obtained from NHFD (National Hip Fracture Database) 
and internal hospital computer systems (Medway, ICE, 
Clinic letters). After screening a total of 231 patients 
above the age of 65 admitted with fractured neck of 
femur were identified and included in analysis. Patients 
with bleeding disorders and pathological fractures were 
excluded from the study.

Patient demographics including age, sex, fracture 
pattern and pre-existing anaemia were recorded. The 
co-morbidities including oral anticoagulants at the 
time of admission were noted, along with the type of 
procedure which the patient underwent. All the patients 
received intra-operative tranexamic acid injections.

Female patients with haemoglobin (Hb) concentration 
≥ 12 g/L were classified as normal, between 11 to 12 
g/L as mild anaemia and those with Hb level ≤ 11 g/L as 
having severe anaemia. These Hb levels were based on 
WHO definitions of anaemia at sea level [7]. The drop in 
Hb at the time of discharge was calculated for individual 
sex, procedures done for hip fractures, those received 
post-operative blood transfusions, complications, 
readmissions, length of stay and 30 day mortality.

Statistical Analysis
Demographic continuous data is presented as 

means, with standard deviations (SD). Categorical data 
is presented as the number of subjects in the category, 
along with proportional percentages. Chi-square test 
and Fisher’s exact test were used for comparing groups 
of categorical data. Differences between the means of 
continuous data were compared using unpaired t-tests 
or one-way ANOVA. The strength of relationships 
between variables was estimated using Spearman’s rank 
correlation. A P value < 0.05 was taken as the threshold 
of statistical significance. The data were analyzed using 
IBM SPSS Statistics version 26.

Results
A total of 231 patients with neck of femur fractures 

and anaemia were identified. The mean age was 84.2 
years (range 60-100). The male female ratio was 71:160. 

Table 1: Baseline patient demographics.

Variables Values Percentage
Age (mean) 84.2 years
Sex
Male

Female

71 43.5
160 56.5

Fracture pattern
Intra-capsular

Extracapsular

138 60
93 40

Co-morbidities
Cardiac diseases

COPD

Kidney diseases

Malignancy

53 23
55 24
42 18
28 12

Oral Anticoagulants 63 27.4
Procedure done
Hemiarthroplasty

DHS

IM nail

THR

119 52.5
52 21.6
41 17.7
19 8.2

Post op blood transfusion 32 13.9

Table 2: No significant difference for drop in haemoglobin for 
gender.

Gender No. Mean Std. 
Deviation

Std. Error 
Mean

Male 71 2.1111 1.25455 0.15806
Female 160 1.9921 1.27314 0.11297
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Table 3: Pre and post-op anaemia details.

Pre-operative anaemia Post-operative anaemia
Frequency Percentage Cumulative 

percentage
Frequency Percentage Cumulative 

Percentage
No Anaemia 101 43.4 43.7 32 13.8 13.8
Borderline Anaemia 57 24.7 68.4 35 15.2 29.0
Severe Anaemia 73 31.6 100.0 164 71.0 100.0
Total 231 100 231 100

Table 4: One way ANOVA test to calculate mean drop in Hb for indivudual procedures for hip fracture treatment.

 Procedure N Mean Std. Deviation Std. Error
95% Confidence Interval for Mean

Lower Bound Upper Bound
 Hemiarthroplasty 119 2.0688 1.20920 0.12539 1.8198 2.3178
DHS 52 1.6512 1.12586 0.17583 1.2959 2.0066
IM nail 41 1.9472 1.39417 0.23236 1.4755 2.4189
THR 19 2.9444 1.17984 0.27809 2.3577 3.5312
Total 231 2.0383 1.26285 0.09210 1.8566 2.2200

Table 5: The THR group has significant drop in Hb than Hemiarthroplasty, DHS and IM nail (p value < 0.05).

(I) Operation 
performed

(J) Operation 
performed

Mean 
Difference 

Std. 
Error 95% Confidence Interval P value (< 0.05)

(I-J) Lower Bound Upper Bound
Hemiarthroplasty DHS 0.41760 0.22998 -0.1958 1.0310 0.426

IM nail 0.12159 0.24081 -0.5207 0.7638 1.000
THR -0.87563* 0.31590 -1.7182 -0.0331 0.037

DHS Hemiarthroplasty -0.41760 0.22998 -1.0310 0.1958 0.426
IM nail -0.29600 0.28020 -1.0433 0.4513 1.000
THR -1.29322* 0.34687 -2.2183 -0.3681 0.002

IM nail Hemiarthroplasty -0.12159 0.24081 -0.7638 0.5207 1.000
DHS 0.29600 0.28020 -0.4513 1.0433 1.000
THR -0.99722* 0.35414 -1.9417 -0.0527 0.032

THR Hemiarthroplasty 0.87563* 0.31590 0.0331 1.7182 0.037
DHS 1.29322* 0.34687 0.3681 2.2183 0.002
IM nail 0.99722* 0.35414 0.0527 1.9417 0.032

Table 6: Post-operative blood transfusion for the operations performed.

Operation performed Total
Hemiarthroplasty DHS IM nail THR

Postoperative 
transfusion in 
hospital

No 
postoperative 
transfusion in 
hospital

Count 106 47 32 14 199
% within 
Operation 
performed

89.1% 90.4% 78.0% 73.7% 86.1%

Postoperative 
transfusion in 
hospital

Count 13 5 9 5 32
% within 
Operation 
performed

10.9% 9.6% 22.0% 26.3% 13.9%

Total Count 119 52 41 19 231
% within 
Operation 
performed

100.0% 100.0% 100.0% 100.0% 100.0%
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of pre and post–operative anaemia are shown in Figure 
1 and Figure 2. The statistical analysis shows that the 
30 day mortality in severe anaemia group is higher in 
patients with pre and post-operative anaemia.

Discussion
In our study 56.3% of patients had pre-operative 

anaemia which is slightly higher than the other studies 
[15,16]. The advancing age in our group (mean = 84.2 
years) of hip fracture patients may be a contributing 
factor for the high incidence of pre-operative anaemia 
[3]. In elderly patients there is abnormal regulation of 
proinflammatory cytokines, which inhibits haemopoesis 
either by reducing erythropoietin production or 
impaired erythropoietin receptor function [17]. The 
prevalence of pre-operative anaemia was independent 
of gender and fracture pattern in our study.

The significant co-morbidities recorded in our study 
were COPD, cardiac diseases, chronic kidney diseases 
and malignancies. There were 27.4% of patients 
taking oral anticoagulants on admission. The factors 

that total hip replacement procedure had significant fall 
in Hb levels compared to other procedures, Table 5.

The correlations between the kind of operation and 
postoperative blood transfusion shows a significant 
correlation, most of the transfusion were in patients 
who had THR and IM nail, Table 6.

No significant differences for fall in Hb and incidence 
of postoperative stroke, postoperative cardiac event, and 
respiratory infections, postoperative wound infections 
and anticoagulant therapy was demonstrated. The 
average length of stay was 17.14 days. Both regression 
and ANOVA analysis did not show any relation between 
length of stay and post-operative drop in Hb in all three 
groups (p = 0.469), Table 7.

The 30 day mortality in pre and post-operative 
anaemia patients was 18.6% (43 patients), of which 
21 patients (48.8%) and 22 patients (51.1%) were in 
the severe anaemia group on admission and post-
operatively respectively (p = 0.01), Table 8a and Table 
8b. The 30 day mortality with 95% CI for all three groups 

Table 7: The length of stay in all three anaemia groups.

N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean
Lower Bound Upper Bound

No anemia 32 19.57 16.611 3.033 13.36 25.77
Borderline anemia 35 17.03 10.211 1.726 13.52 20.54
Severe anemia 164 16.72 10.835 0.846 15.05 18.39
Total 231 17.14 11.640 0.769 15.62 18.66

Table 8a: Significant 30 day mortality in patients with severe pre-operative anaemia (p = 0.01).

30 day Mortality
TotalSurvived Died

Pre-operative anemia No anemia Count 86 15 101
% within In hospital death 46.9% 34.9% 44.7%

Borderline anemia Count 50 7 57
% within In hospital death 26.0% 16.3% 24.3%

Severe anemia Count 52 21 73
% within In hospital death 27.1% 48.8% 31.1%

Total Count 188 43 231
% within In hospital death 100.0% 100.0% 100.0%

Table 8b: Significant 30 day mortality in patients with severe post-operative anaemia (p = 0.01).

30 day Mortality
TotalSurvived Died

Post-operative anemia No anemia Count 25 7 31
% within 30 day mortality 13.3% 16.3% 13.5%

Borderline anemia Count 21 14 35
% within 30 day mortality 11.2% 32.3% 15.2%

Severe anemia Count 142 22 164
% within 30 day mortality 75.5% 51.1% 71.3%

Total Count 188 43 231
% within 30 day mortality 100.0% 100.0% 100.0%
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Figure 1: 30 day mortality for all three groups of pre-operative anaemia (Error bars 95% CI).

         

Figure 2: 30 day mortality for all three groups of post-operative anaemia (Error bars 95% CI).

Those patients who underwent arthroplasty procedures 
such as total hip replacement and hemiarthroplasty had 
the substantial drop in Hb levels (THR-mean drop of 
2.94 g/L and hemiarthroplasty-mean drop of 2.07 g/L). 
This is in full agreement with previous studies on drop in 
Hb levels after lower limb arthroplasty [20]. The causes 
for the drop of post-operative Hb can be due to several 
factors such as duration of surgery and the type of the 
procedure [1]. Arthroplasty procedures take longer 
surgical time hence more blood loss.

In our study patients who had most post-operative 
blood transfusion were those who underwent total 

contributing to pre-operative anaemia with existing co-
morbidities are multi-factorial mediated by cytokines 
such as interleukin-1 [IL-1], IL-6, tumour necrosis 
factor-a [TNF-a] [18]. These factors regulate the 
secretion and action of erythropoietin and median red 
blood cell survival [9,10]. In patients with chronic kidney 
disease the cause of anaemia are due to decrease in 
erythropoietin and glomerular filtration rate [19].

The post-operative drop in Hb in our series was 
quite significant demonstrated in 86.2%. Our results are 
similar to the study by Halm, et al. who has found that 
the incidence of post-operative drop in Hb was 84.6% [3]. 

https://doi.org/10.23937/2469-5858/1510139
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looking at the results of treatment of pre admission and 
post-operative anaemia and its effects on perioperative 
and one year mortality in hip fracture patients as we 
feel this may present with potential opportunities to 
proactively manage anaemia prior to surgery, as well as 
in the post-operative period with a view to reducing the 
mortality risk.

Conclusion
Our analysis has shown a significant number of 

patients were discharged from the hospital with 
moderate/severe anaemia. The 30 day mortality in this 
group of patients is above 50%. We also found that 
there was significant drop of Hb in the post-operative 
period in patients undergoing arthroplasty procedures 
for hip fractures. We recommend that in patients 
undergoing hip fracture surgery both pre and post-
operative anaemia should be corrected with adequate 
and appropriate interventions to decrease morbidity 
and mortality.

References
1.	 Partridge J, Harari D, Gossage J, Dhesi J (2013) Anaemia 

in the older surgical patient: A review of prevalence, causes, 
implications and management. J R Soc Med 106: 269-277.

2.	 Grigoryan KV, Javedan H, Rudolph JL (2014) Ortho-
geriatric care models and outcomes in hip fracture patients: 
A systematic review and meta-analysis. J Orthop Trauma 
28: e49-e55.

3.	 Halm EA, Wang JJ, Boockvar K, Penrod J, Silberzweig SB, 
et al. (2004) The effect of perioperative anaemia on clinical 
and functional outcomes in patients with hip fracture. J 
Orthop Trauma 18: 369-374.

4.	 Foss NB, Kehlet H (2006) Hidden blood loss after surgery 
for hip fracture. J Bone Joint Surg Br 88: 1053-1059.

5.	 Vochteloo AJ, Borger van der Burg BL, Mertens B, 
Niggebrugge AH, de Vries MR, et al. (2011) Outcome in 
hip fracture patients related to anaemia atadmission and 
allogeneic blood transfusion: An analysis of 1262 surgically 
treated patients. BMC Musculoskelet Disord 12: 262.

6.	 Prasad N, Rajamani V, Hullin D, Murray JM (2009) Post-
operative anaemia in femoral neck fracture patients: Does 
it need treatment? A single blinded prospective randomised 
controlled trial. Injury 40: 1073-1076.

7.	 WHO (2011) Haemoglobin concentrations for the diagnosis 
of anaemia and assessment of severity. Vitamin and 
Mineral Nutritional Information System, Geneva.

8.	 Smith DL (2000) Anaemia in the elderly. Am Fam Physician 
62: 1565-1572.

9.	 Weiss G, Goodnough LT (2005) Anaemia of chronic 
disease. N Engl J Med 352: 1011-1023.

10.	Tilg H, Ulmer H, Kaser A, Weiss G (2002) Role of IL-10 for 
induction of anaemia during inflammation. J Immunol 169: 
2204-2209.

11.	Nilsson-Ehle H, Jagenburg R, Landahl S, Svanborg A, 
Westin J (1988) Haematological abnormalities and reference 
intervals in the elderly. A cross-sectional comparative study 
of three urban Swedish population samples aged 70, 75 
and 81 years. Acta Med Scand 224: 595-604.

hip replacement (26.3%) and intramedullary nailing 
procedures (22%). Morris, et al. [21] in their study 
on allogenic blood transfusions for fracture neck of 
femur surgery concluded that the incidence of post-
operative blood transfusion is 20.8% for those patients 
who underwent total hip replacement and 67.4% who 
had intramedullary nailing. But various authors have 
described decreased blood loss [22], increased blood 
loss [23] and no difference [24] in patients who had 
intramedullary nailing for hip fractures.In an already 
co-morbid population, an allogenic blood transfusion is 
not without significant risk and can contribute towards 
morbidity and mortality.

Choi, et al. [25] in their study found that a post-
operative haemoglobin level between 8 g/dl and 10 
g/dL did not affect the length of stay in the hospital. 
But Willems, et al. [26] have reported that higher 
postoperative haemoglobin levels predict shorter 
length of hospital stay after hip fracture surgery in the 
elderly. In our study the length of stay in the hospital 
did not show any statistically significant association was 
found between patients who had normal and low Hb 
levels post-operatively.

There are several studies which have also shown 
an association between pre admission Hb and the 
mortality following fracture neck of femur. Gruson, 
et al. [12] reported an increased mortality in patients, 
who were anaemic on admission. Similarly, Halm, 
et al. [3]  showed Hb to be animportant predictor of 
mortality and re-admissions within 60 days. Greatorex 
and colleagues [27]  also found low Hb on admission 
to be predictive of mortality at 6 months. Bhaskar, et 
al. reported comparable lower mortality in males and 
females with normal Hb (21.1% and 20.0%, respectively 
with  p-value 0.873) compared with higher mortality 
rates between anaemic males and females (43.6% and 
36.2%, respectively with  p-value 0.258) [28]. In our 
study, we found that the overall 30 day mortality was 
18.6%, but in severe anaemia group the mortality was 
48.8% in pre-op and 51.1% in post-operative groups 
respectively (p = 0.01) which is highly significant.

The limitation of this study is that it is a retrospective 
analysis. The sample size is small and the results are 
calculated for 30 day mortality. However we looked 
at all the confounding variables that can affect the 
haemoglobin level both pre and post-operatively. The 
significance of our results has made a foundation for 
future studies with large sample size, one year mortality 
and correction of reversible factors affecting the pre 
and post-operative anaemia in hip fracture patients. 
Although there are several guidelines regarding the 
management of anaemia during the pre-operative 
assessment of elective orthopaedic surgery, in elderly 
hip fracture patients the guidelines are unclear 
regarding the treatment of pre and post-operative 
anaemia. Future randomised trials should be done 

https://doi.org/10.23937/2469-5858/1510139
https://pubmed.ncbi.nlm.nih.gov/23759887/
https://pubmed.ncbi.nlm.nih.gov/23759887/
https://pubmed.ncbi.nlm.nih.gov/23759887/
https://pubmed.ncbi.nlm.nih.gov/15213502/
https://pubmed.ncbi.nlm.nih.gov/15213502/
https://pubmed.ncbi.nlm.nih.gov/15213502/
https://pubmed.ncbi.nlm.nih.gov/15213502/
https://pubmed.ncbi.nlm.nih.gov/16877605/
https://pubmed.ncbi.nlm.nih.gov/16877605/
https://pubmed.ncbi.nlm.nih.gov/22104041/
https://pubmed.ncbi.nlm.nih.gov/22104041/
https://pubmed.ncbi.nlm.nih.gov/22104041/
https://pubmed.ncbi.nlm.nih.gov/22104041/
https://pubmed.ncbi.nlm.nih.gov/22104041/
https://pubmed.ncbi.nlm.nih.gov/19524906/
https://pubmed.ncbi.nlm.nih.gov/19524906/
https://pubmed.ncbi.nlm.nih.gov/19524906/
https://pubmed.ncbi.nlm.nih.gov/19524906/
https://apps.who.int/iris/bitstream/handle/10665/85839/WHO_NMH_NHD_MNM_11.1_eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/85839/WHO_NMH_NHD_MNM_11.1_eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/85839/WHO_NMH_NHD_MNM_11.1_eng.pdf
https://www.aafp.org/pubs/afp/issues/2000/1001/p1565.html
https://www.aafp.org/pubs/afp/issues/2000/1001/p1565.html
https://pubmed.ncbi.nlm.nih.gov/15758012/
https://pubmed.ncbi.nlm.nih.gov/15758012/
https://pubmed.ncbi.nlm.nih.gov/12165551/
https://pubmed.ncbi.nlm.nih.gov/12165551/
https://pubmed.ncbi.nlm.nih.gov/12165551/
https://pubmed.ncbi.nlm.nih.gov/3264660/
https://pubmed.ncbi.nlm.nih.gov/3264660/
https://pubmed.ncbi.nlm.nih.gov/3264660/
https://pubmed.ncbi.nlm.nih.gov/3264660/
https://pubmed.ncbi.nlm.nih.gov/3264660/


ISSN: 2469-5858DOI: 10.23937/2469-5858/1510139

Rajeev et al. J Geriatr Med Gerontol 2022, 8:139 • Page 7 of 7 •

21.	Morris R, Rethnam U, Russ B, Topliss C (2017) Assessing 
the impact of fracture pattern on transfusion requirements 
in hip fractures. Eur J Trauma Emerg Surg 43: 337-342.

22.	Little NJ, Verma V, Fernando C, Elliott DS, Khaleel A 
(2008) A prospective trial comparing the Holland nail with 
the dynamic hip screw in the treatment of intertrochanteric 
fractures of the hip. J Bone Joint Surg Br 90: 1073-1078.

23.	Foulongne E, Gilleron M, Roussignol X, Lenoble E, 
Dujardin F (2009) Mini-invasive nail versus DHS to fix 
per trochanteric fractures: A case-control study. Orthop 
Traumatol Surg Res 95: 592-598.

24.	Varela-Egocheaga JR, Iglesias-Colao R, Suárez-
Suárez MA, Fernández-Villán M, González-Sastre V, et 
al. (2009) Minimally invasive osteosynthesis in stable 
trochanteric fractures: a comparative study between 
Gotfried percutaneous compression plate and Gamma 3 
intramedullary nail. Arch Orthop Trauma Surg 129: 1401-
1407.

25.	Choi SW, Leung FKL, Lau TW, Wong GTC (2019) Impact of 
postoperative haemoglobin on length of stay post fractured 
hip repair in patients with standardised perioperative 
management. Hip Int 29: 172-176.

26.	Willems JM, de Craen AJ, Nelissen RG, van Luijt PA, 
Westendorp RG, et al. (2012) Haemoglobin predicts length 
of hospital stay after hip fracture surgery in older patients. 
Maturitas 72: 225-228.

27.	Greatorex IF, Gibbs AC (1988) Proximal femoral fractures: 
Some determinants of outcome.  J Epidemiol Community 
Health 42: 365-369.

28.	Bhaskar D, Parker MJ (2011) Haematological indices as 
surrogate markers of factors affecting mortality after hip 
fracture. Injury 42: 178-182.

12.	Gruson KI, Aharonoff GB, Egol KA, Zuckerman JD, Koval 
KJ (2002) The relationship between admission haemoglobin 
level andoutcome after hip fracture. J Orthop Trauma 16: 
39-44.

13.	Leichtle SW, Mouawad NJ, Lampman R, Singal B, Cleary 
RK (2011) Does preoperative anaemia adversely affect 
colon and rectal surgery outcomes? J Am Coll Surg 212: 
187-194.

14.	Musallam KM, Tamim HM, Richards T, Spahn DR, 
Rosendaal FR, et al. (2011) Preoperative anaemia 
and postoperative outcomes in non-cardiac surgery: a 
retrospective cohort study. Lancet 378: 1396-1407.

15.	Kumar D, Mbako AN, Riddick A, Patil S, Williams P (2011) 
On admission haemoglobin in patients with hip fracture. 
Injury 42: 167-170.

16.	Potter LJ, Doleman B, Moppett IK (2015) A systematic 
review of pre-operative anaemia and blood transfusion in 
patients with fractured hips. Anaesthesia 70: 483-500.

17.	Eisenstaedt R, Penninx BW, Woodman RC (2006) Anemia 
in the elderly: Current understanding and emerging 
concepts. Blood Rev 20: 213-226.

18.	Papadaki HA, Kritikos HD, Valatas V, Boumpas DT, 
Eliopoulos GD (2002) Anaemia of chronic disease in 
rheumatoid arthritis is associated with increased apoptosis 
of bone marrow erythroid cells: Improvement following anti-
tumor necrosis factor-alpha antibody therapy. Blood 100: 
474-482.

19.	McClellan W, Aronoff SL, Bolton WK, Hood S, Lorber DL, 
et al. (2004) The prevalence of anaemia in patients with 
chronic kidney disease. Curr Med Res Opin 20: 1501-1510.

20.	Zhou Q, Zhou Y, Wu H, Wu Y, Qian Q, et al. (2015) 
Changes of haemoglobin and haematocrit in elderly 
patients receiving lower joint arthroplasty without allogeneic 
blood transfusion. Chin Med J (Engl) 128: 75-78.

https://doi.org/10.23937/2469-5858/1510139
https://pubmed.ncbi.nlm.nih.gov/26972432/
https://pubmed.ncbi.nlm.nih.gov/26972432/
https://pubmed.ncbi.nlm.nih.gov/26972432/
https://pubmed.ncbi.nlm.nih.gov/18669966/
https://pubmed.ncbi.nlm.nih.gov/18669966/
https://pubmed.ncbi.nlm.nih.gov/18669966/
https://pubmed.ncbi.nlm.nih.gov/18669966/
https://pubmed.ncbi.nlm.nih.gov/19945367/
https://pubmed.ncbi.nlm.nih.gov/19945367/
https://pubmed.ncbi.nlm.nih.gov/19945367/
https://pubmed.ncbi.nlm.nih.gov/19945367/
https://pubmed.ncbi.nlm.nih.gov/19672606/
https://pubmed.ncbi.nlm.nih.gov/19672606/
https://pubmed.ncbi.nlm.nih.gov/19672606/
https://pubmed.ncbi.nlm.nih.gov/19672606/
https://pubmed.ncbi.nlm.nih.gov/19672606/
https://pubmed.ncbi.nlm.nih.gov/19672606/
https://pubmed.ncbi.nlm.nih.gov/19672606/
https://pubmed.ncbi.nlm.nih.gov/29734830/
https://pubmed.ncbi.nlm.nih.gov/29734830/
https://pubmed.ncbi.nlm.nih.gov/29734830/
https://pubmed.ncbi.nlm.nih.gov/29734830/
https://pubmed.ncbi.nlm.nih.gov/22525146/
https://pubmed.ncbi.nlm.nih.gov/22525146/
https://pubmed.ncbi.nlm.nih.gov/22525146/
https://pubmed.ncbi.nlm.nih.gov/22525146/
https://pubmed.ncbi.nlm.nih.gov/3256579/
https://pubmed.ncbi.nlm.nih.gov/3256579/
https://pubmed.ncbi.nlm.nih.gov/3256579/
https://pubmed.ncbi.nlm.nih.gov/20850741/
https://pubmed.ncbi.nlm.nih.gov/20850741/
https://pubmed.ncbi.nlm.nih.gov/20850741/
https://pubmed.ncbi.nlm.nih.gov/11782632/
https://pubmed.ncbi.nlm.nih.gov/11782632/
https://pubmed.ncbi.nlm.nih.gov/11782632/
https://pubmed.ncbi.nlm.nih.gov/11782632/
https://pubmed.ncbi.nlm.nih.gov/21982521/
https://pubmed.ncbi.nlm.nih.gov/21982521/
https://pubmed.ncbi.nlm.nih.gov/21982521/
https://pubmed.ncbi.nlm.nih.gov/21982521/
https://pubmed.ncbi.nlm.nih.gov/20691443/
https://pubmed.ncbi.nlm.nih.gov/20691443/
https://pubmed.ncbi.nlm.nih.gov/20691443/
https://pubmed.ncbi.nlm.nih.gov/25764405/
https://pubmed.ncbi.nlm.nih.gov/25764405/
https://pubmed.ncbi.nlm.nih.gov/25764405/
https://pubmed.ncbi.nlm.nih.gov/16472893/
https://pubmed.ncbi.nlm.nih.gov/16472893/
https://pubmed.ncbi.nlm.nih.gov/16472893/
https://pubmed.ncbi.nlm.nih.gov/12091338/
https://pubmed.ncbi.nlm.nih.gov/12091338/
https://pubmed.ncbi.nlm.nih.gov/12091338/
https://pubmed.ncbi.nlm.nih.gov/12091338/
https://pubmed.ncbi.nlm.nih.gov/12091338/
https://pubmed.ncbi.nlm.nih.gov/12091338/
https://pubmed.ncbi.nlm.nih.gov/15383200/
https://pubmed.ncbi.nlm.nih.gov/15383200/
https://pubmed.ncbi.nlm.nih.gov/15383200/
https://pubmed.ncbi.nlm.nih.gov/25563317/
https://pubmed.ncbi.nlm.nih.gov/25563317/
https://pubmed.ncbi.nlm.nih.gov/25563317/
https://pubmed.ncbi.nlm.nih.gov/25563317/

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Methods
	Statistical Analysis 
	Results
	Discussion
	Conclusion
	References
	Figure 1
	Figure 2
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6
	Table 7
	Table 8a
	Table 8b

