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Abstract

Obj ect ive: To determine the risk factors associated with blood t ransfusion in pat ients 
with hip fractures.
Mat erial  and met hods: We prospect ively reviewed 188 consecut ive pat ients -over 64 
years old- admit ted to our hospital with hip fractures during one year. Potent ial t ransfusion 
risk factors were recorded: age, gender, type of fracture, ant iplatelet  and ant icoagulant  
drugs intake, admission haemoglobin levels, delay of surgery, associated comorbidit ies, 
durat ion of the surgical procedure and surgeon t raining model. Number of units t ransfused 
and date of t ransfusion were collected from blood bank database. Logist ical regression 
analysis was performed in order to cont rol the effect  of confounding variables.
Result s: After mult ivariate analysis, only haemoglobin levels on admission remained as a 
risk factor of allogenic blood t ransfusion in this group of pat ients (p=.000; OR: 0.039; 95% 
CI: 0.012-0.124). Haemoglobin levels below 11 g/dL on admission signiicantly increase 
the risk of undergoing allogenic blood t ransfusion in pat ients with hip fractures.
Conclusion: We st rongly recommend maximizing the measures to prevent  excessive 
bleeding in this group of pat ients.
© 2010 SECOT. Published by Elsevier España, S.L. All rights reserved.
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Factores que incrementan el riesgo de transfusión sanguínea en los pacientes con 

fractura de cadera

Resumen

Obj et ivo: Determinar los factores que aumentan el riesgo de recibir una t ransfusión en 
pacientes con fractura de cadera.
Pacient es y mét odo: Se revisaron 188 pacientes mayores de 64 años, ingresados con el 
diagnóst ico de fractura de cadera, de forma prospect iva y consecut iva, durante un año. 
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Introduction

Fractures of the hip represent  an important  health concern, 
due to their high incidence and morbi-mortalit y.1 Many 
pat ients who suffer a hip fracture require blood t ransfusion 
during the course of t reatment . It  is therefore of interest  to 
predict  the risk of t ransfusion in pat ients with fractures of 
the hip based on their prior characterist ics, since there is 
decreased survival in the group of pat ients who receive a 
t ransfusion,2 even though it  is a cont roversial issue.3,4 An 
increased incidence of infect ions has also been reported in 
pat ients with hip fracture who receive a blood t ransfusion; 
this increment  has been at t ributed to the immunomodulat ing 
effect  of allogenic blood.5 Finally, it  is suspected that  an 
excessive number of cross tests are performed in pat ients 
with fractures of the hip, which leads to unjustiied resource 
ut ilizat ion. Prior knowledge of the risk of t ransfusion could 
cont ribute to rat ionalizing the use of these techniques, 
prevent ing unnecessary cross test ing in pat ients with a low 
risk of t ransfusion.6

Different  variables have been related with the need to 
carry out  a blood t ransfusion in pat ients who suffer hip 
fractures, including age,7 taking salicylates,8 the type of 
fracture,6 as well as haemoglobin levels at  the t ime of 
admission.6,9 Other factors, such as delayed surgery, have 
not been speciically studied, but may impact the need for 
t ransfusion. Delays in surgery by more than 48 hours are 
associated with a signiicant increase in morbi-mortality,10,11 
although not  all authors concur on this issue.12

The adverse effects derived from t ransfusion can 
negat ively affect  prognosis in pat ients who suffer a delay in 
the surgical procedure, adding one more argument  in favour 
of performing the surgery as soon as possible.

The aim of our study is to determine which factors 
increase the risk of requiring blood t ransfusion in pat ients 
over the age of 64 years with hip fracture and to see if  a 
delay in surgery of more than 48 hours is another risk factor. 
With this model, it  would be possible to predict  which 
pat ients with hip fracture are exposed to a high risk of 
needing a blood t ransfusion.

Patients and method

We prospect ively analyzed all the pat ients over 64 years of 
age with hip fracture consecut ively admit ted to our unit  
during 2008 who underwent  surgical t reatment . Pathological 
fractures were excluded from the study, as were those 
pat ients referred from other cent res. All pat ients received 
ant i-thrombot ic prophylaxis (enoxaparin, at  a dose of 40 
mg, every 24 hours), which was suspended 12 hours prior to 
surgery. In the pat ients being t reated with platelet  ant i-
aggregant  drugs, surgery was delayed for a mean of 4 days 
in accordance with the protocol proposed by the Anaesthesia 
Department  at  our hospital.

Finally,  we enrolled 188 pat ients with hip f racture;  nine 
pat ients failed to meet  the inclusion crit eria.  The mean 
age was 84 (SD: 7) years.  Eighty per cent  of  the pat ients 
were female.  Fif t y-six per cent  of  the f ractures were 
ext racapsular.  Fort y-two percent  of  the pat ients received 
a blood t ransfusion, 20% of  which were performed during 
the pre-operat ive period. The same surgical indicat ion 
was followed in all t he pat ients according to the t ype of 
f racture,  bipolar arthroplasty in the cases of  int racapsular 
f ractures and int ramedullary nail ing for ext racapsular 
f ractures.

All the patients illed in a questionnaire by means of a 
personal interview and review of the case history. On 
admission, we recorded socio-demographic factors (age and 
gender), whether or not  the pat ient  was on platelet  ant i-
aggregant  drugs and oral ant i-coagulants, associated co-
morbidity, as well as haemoglobin levels. Insofar as surgery-
related factors are concerned, note was taken of the delay 
in surgery, durat ion of the surgical procedure, and the type 
of t raining received by the surgeons (whether they t rained 
in Spain’s MIR programme or not ).

The number of units t ransfused and the date of t ransfusion 
were obtained from the hospital’s blood bank database. No 
protocol was followed to select  the pat ients requiring 
t ransfusion; thus, the decision to t ransfuse was left  to the 
t reat ing physician’s discret ion based on the pat ient ’s case 
history and laboratory tests.

Se analizaron como potenciales factores de riesgo: la edad, sexo, t ipo de fractura, t rata-
miento con fármacos ant iagregantes plaquetarios y ant icoagulantes, niveles de hemoglo-
bina al ingreso, ret raso en el procedimiento quirúrgico, comorbilidad asociada, duración 
de la cirugía y formación de los ciruj anos. El número de unidades t ransfundidas y la fecha 
de t ransfusión se obtuvieron de la base de datos del banco de sangre. Se elaboró un mo-
delo de regresión logíst ica mult ivariante para cont rolar el efecto de las variables de 
confusión.
Result ados: Tras el análisis estadíst ico mult ivariante, sólo el nivel de hemoglobina al in-
greso se most ró como un factor de riesgo para recibir una t ransfusión sanguínea (p  
= ,000; OR: 0.039; 95% CI: 0.012-0.124). Los niveles de hemoglobina inferiores a 11 g/ dL 
al ingreso, incrementaron el riesgo de t ransfusión sanguínea en los pacientes con fractu-
ra de cadera.
Conclusión: Deben ext remarse las medidas orientadas a disminuir el sangrado en todas 
las fases que comprende el t ratamiento de estos pacientes.
© 2010 SECOT. Publicado por Elsevier España, S.L. Todos los derechos reservados.
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All the variables were previously t ransformed into 
dichotomic variables so as to match clinical realit y bet ter. 
First  of all,  a univariate analysis was conducted using the 
chi-square test  (Fisher’s exact  test  was subst ituted for some 
variables) with the purpose of determining the existence of 
a stat ist ical associat ion between the dif ferent  factors and 
the need for blood t ransfusion. In a second step, those 
variables present ing a p value of less than 0.1 in the 
univariate analysis were included in the model of 
mult ivariate logist ic regression to cont rol the effect  of the 
potent ial confounding variables.

The probabilit y of t ransfusion (PT) and the t ransfusion 
index (TI) was calculated for each group; that  is, the mean 
number of units t ransfused per pat ient  at  risk for being 
t ransfused. The stat ist ical analyses were made using the 
SPSS software package (version 15.0).

Results

After the univariate analysis, the type of fracture (p=0.002) 
and levels of haemoglobin at  the t ime of admission (p=0.000) 
showed a stat ist ical associat ion with receiving a blood 
t ransfusion. A delay in surgery of more than 48 hours was 

found to be on the limit of statistical signiicance (p=0.055) 
(table 1).

However, after applying the model of mult ivariate logist ic 
regression, only the level of haemoglobin upon admission 
persisted as a risk factor for requiring blood t ransfusion 
(p=0.000; OR: 0.039; 95% CI: 0.012-0.124) (table 2).

The PT in pat ients with haemoglobin at  admission of less 
than 11 g/ dL was 87% whereas the group with a level of 
haemoglobin of 11 g/ dL or more had a PT of 27%. The TI was 
2.29 units/patient in the irst group versus 0.62 in the 
second. Both differences were statistically signiicant 
(p=0.000).

Discussion

According to the results of the study, only the level of 
haemoglobin at  the t ime of admission predicts the need for 
t ransfusion when other variables are cont rolled for, such as 
the type of fracture and delay in surgery.

Dillon et  al.6 found that  the mean haemoglobin value at  
admission of the pat ients requiring t ransfusion was 11.2 g/
dL, compared to 12.7 g/ dL in the group that  did not  need to 
be t ransfused. Adunsky et  al.9 noted that  pat ients whose 
levels of haemoglobin at  the t ime of admission of less than 
12 g/dL have a ivefold risk of receiving a transfusion. In our 
study, the PT of the pat ients with levels of haemoglobin at  
admission of less than 11 g/ dL was 87.5% in comparison to 
27% in the group that  exceeded these levels, represent ing a 
threefold likelihood of needing to be t ransfused.

The delay in surgery has been established as one of the 
main factors determining prognosis in pat ients with hip 
fracture. Delays of more than 48 hours signiicantly worsen 
prognosis; nevertheless, this statement  is not  without  
cont roversy, since other authors have been unable to 
demonst rate a worsening of outcomes when surgery was 
delayed. Recent ly, Engoren et  al.2 reported increased 
mortalit y among pat ients with hip fracture receiving a 
blood t ransfusion. Nevertheless, we have not  been able to 
demonst rate an increase in the risk of t ransfusion in pat ients 
in whom surgery was delayed by more than 48 hours. 
Although in the univariate analysis the p value was close to 
statistical signiicance, the association disappeared when 
the levels of haemoglobin at  admission were cont rolled in 
the mult ivariate model. The PT in pat ients whose surgical 
procedure was delayed by more than 48 hours was 48.5% 
whereas that  in pat ients in whom surgery was not  delayed, 
the probabilit y of t ransfusion was 31.8%. With this dif ference 

Table 1 Univariate analysis of the risk factors for 
t ransfusion

Transfusion (%) p value

Age (yes/ no)

 > 75 years 43.6/ 30.4 0.229
 > 85 years 41.6/ 42.3 0.915

Sex (male/ female) 44.7/ 41.3 0.704
Type of  f ract ure (int ra/

ext racapsular)

29.3/ 51.9 0.002

Ant i-aggregant s (yes/ no) 38.6/ 44.1 0.460
Oral ant i-coagulant s (yes/ no) 52.6/ 40.8 0.323
Clopidogrel  (yes/ no) 28.6/ 43.1 0.401

Delayed surgery (yes/ no)

 > 24 hours 45.9/ 26.7 0.182
 > 48 hours 48.5/ 31.8 0.055

ASA (II-III/ IV-V) 42.2/ 47.8 0.508

Co-morbidit y (yes/ no)

 No 42.9/ 41.6 0.869
 > 1 46.2/ 39.8 0.404
 > 2 45.0/ 41.7 0.814

Pre-op. haemoglobin level   

(< 11/ ≥ 11)

87,5/ 25.4 0.000

Durat ion of  surgery  

(< 1 hour/ ≥ 1 hour)

45.2/ 43.8 0.872

Surgeon t raining  

(MIR/ not  MIR)

37.0/ 47.0 0.222

Table 2 Model of mult ivariate logist ic regression

Variables OR OR (95% CI) p value

Age 1.027 0.972-1.086 0.344
Sex 0.574 0.240-1.373 0.212
Type of fracture 1.251 0.575-2.724 0.573
Delay in surgery >48 hours 1.847 0.743-4.589 0.186
Haemoglobin at  admission  
> 11 g/ dL

0.039 0.012-0.124 0.000
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in mind, an “ a post eriori”  analysis of stat ist ical power was 
carried out  and it  was est imated that  for a power of 80%, 
some 350 pat ients would have had to have been included in 
the study.

We have also been unable to verify that  the type of 
fracture represents a factor predict ing the need for 
t ransfusion. Adunsky et  al.9 found higher rates of t ransfusion 
in pat ients with ext racapsular fractures. In our study, we 
observed a stat ist ical associat ion between the type of 
fracture and the need for t ransfusion in the univariate 
analysis (p=0.002) that  disappeared when haemoglobin 
levels at  the t ime of admission were cont rolled. In cont rast , 
there is a robust  stat ist ical associat ion between the init ial 
levels of haemoglobin and the type of fracture; only 7.5% of 
the pat ients with int racapsular fractures presented 
haemoglobin levels upon admission of less than 11 g/ dL 
versus 36.8% of the pat ients with ext racapsular fractures, 
which indicates that  the type of fracture is in fact  a 
confounding factor that inluences the need for transfusion 
by means of the levels of haemoglobin at  the t ime of 
admission. In fact , all the int racapsular fractures present ing 
levels of less than 11 g/ dL (6 cases) required t ransfusion. In 
the work by Adunsky et  al. ,9 ext racapsular fractures 
underwent  plate osteosynthesis, whereas int racapsular 
fractures were t reated with hemiarthroplast ic surgery. This 
might  indicate that  the associat ion would be due more to 
the t reatment  type than to the type of fracture.

We have also been unable to prove that  age is a risk 
factor for t ransfusion. Swain et  al.7 found that  age is a risk 
factor; however, they included a much broader range of 
ages (51-100) in their study and did not  carry out  a 
mult ivariate stat ist ical analysis. Hence, it  could, in fact , be 
a confounding factor, since haemoglobin levels decrease 
with age. In our work, pat ients over the age of 85 years had 
lower levels of haemoglobin (12.4 g/ dL versus 12.04 g/ dL in 
pat ients younger than 85), but  these dif ferences were not  
statistically signiicant.

The study presents limitat ions, as it  does not  assess int ra-
operat ive bleeding. We also did not  record the output  of 
the surgical drains, as we do not  use them systemat ically. 
Finally, we did not  follow any kind of protocol to determine 
which pat ients required t ransfusion and, consequent ly, the 
decision was always made by the t reat ing physician, based 
on the case history and post -operat ive haemoglobin levels.

Therefore, based on the results of this study, we 
recommend that  measures aimed at  decreasing peri-
operat ive bleeding be increased in pat ients whose levels of 
haemoglobin at  the t ime of admission are less than 11 g/ dL, 
in order to decrease the need for blood t ransfusion, since 
the t ransfusion itself  might  worsen the prognosis in this 
group of pat ients. However, with the number of pat ients 
included in our study, we cannot  recommend that  blood not  
be cross tested and reserved for pat ients with fractures of 

the hip and levels of haemoglobin upon admission of more 
than 11 g/ dL, since the TI is greater than 0.5 units/ pat ient  
in this group of individuals, which is st il l considered to be a 
surgery of high risk for t ransfusion.

Level of evidence

Case series without  a cont rol group. Level of evidence IV.

Conlict of interest

The authors state that they have no conlict of interest.

References

1. Álvarez-Nebreda ML, Jiménez AB, Rodríguez P, Serra JA. 
Epidemiology of hip fracture in the elderly in Spain. Bone. 
2008;42:278-85.

2. Engoren M, Mitchell E, Perring P, Sferra J. The effect  of 
erythrocyte blood t ransfusions on survival after surgery for hip 
fracture. J Trauma. 2008;65:1411-5.

3. Johnston P, Wynn-Jones H, Chakravarty D, Boyle A, Parker MJ. 
Is perioperat ive blood t ransfusion a risk factor for mortalit y or 
infect ion after hip fracture? J Orthop Trauma. 2006;20:675-9.

4. Carson JL, Duff A, Berlin JA, Lawrence VA, Poses RM, Huber EC, 
et  al.  Perioperat ive blood t ransfusion and postoperat ive 
mortalit y. JAMA. 1998;279:199-205.

5. Cuenca J, Mart ínez A, García Arce JA, Malillos M, Herrera A. 
Necesidades t ransfusionales en fracturas t rocantéreas t ratadas 
con el sistema ext ramedular tornillo-placa deslizante de 
cadera (DHS®). Rev Esp Cir Osteoart . 2004;39:125-31.

6. Dillon MF, Collins D, Rice J, Murphy PG, Nicholson P, Mac 
Elwaine J. Preoperat ive characterist ics ident ify pat ients with 
hip fractures at  risk of t ransfusion. Clin Orthop Relat  Res. 
2005;439:201-6.

7. Swain DG, Night ingale PG, Patel JV. Blood t ransfusion 
requirements in femoral neck fracture. Inj ury. 2000;31:7-10.

8. Manning BJ, O’ Brien N, Aravindan S, Cahill RA, McGreal G, 
Redmond HP. The effect  of aspirin on blood loss and t ransfusion 
requirements in pat ients with femoral neck fractures. Inj ury. 
2004;35:121-4.

9. Adunsky A, Lichtenstein A, Mizrahi E, Arad M, Heim M. Blood 
t ransfusion requirements in elderly hip fracture pat ients. Arch 
Gerontol Geriat r.  2003;36:75-81.

10. Bot t le A, Aylin P. Mortalit y associated with delay in operat ion 
after hip fracture: observat ional study. BMJ. 2006;332:947-51.

11. Al-Ani AN, Samuelsson B, Tidermark J, Norling A, Ekst röm W, 
Cederholm T, et  al.  Early operat ion on pat ients with a hip 
fracture improved the abilit y to return to independent  living. A 
prospect ive study of 850 pat ients. J Bone Joint  Surg (Am). 
2008;90-A:1436-42.

12. Yonezawa T, Yamazaki K, Atsumi T, Obara S. Inluence of the 
t iming of surgery on mortalit y and act ivity of hip fracture in 
elderly pat ients. J Orthop Sci. 2009;14:566-73.


