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Impact of anticoagulants in elderly patients who suffer a hip
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Summary. Introduction: Hip fracture in the elderly is a frequent problem. Chronic treatment with antico-
agulants is common in these patients and may delay surgery. Objectives: To compare time to surgery, hospital
stay, in-hospital and 90 days complications between anticoagulated and non-anticoagulated groups. Methods:
Retrospective cohort of >64 years-old patients with acute hip fracture. Period June-2014 to December 2019.
We estimated crude and adjusted Odds Ratio (95%CI) for in-hospital complications with logistic regression
model. We report the crude and adjusted Hazard Ratio for readmission and 90-days mortality with Cox
proportional hazards model. Resu/ts: Of the 1058 patients, 123 (11%) were anticoagulated. Time to surgery
was 26.4 hours (IIQ 13.9-48) in anticoagulated and 24 hours (IIQ 2.3-48) in non-anticoagulated, p 0.001.
Hospital stay was 7 days (IIQ_5-9) in anticoagulated and 6 days (IIQ 5-10.5) in non-anticoagulated, p 0,000.
In-hospital complications were 17 (14%) in anticoagulated and 81 (9%) in non-anticoagulated, p 0.064. The
adjusted OR was 1.53 (95%CI 0.8-2.7) p 0.138. For 90-days readmission, the crude HR was 1.51 (95%CI
0.99-2.29) p 0.053 and the adjusted HR was 1.31 (95%CI 0.85-2.00) p0,09. For 90-days mortality, the crude
HR was 0.80 (95%CI 0.45-1.43) p 0.464 and the adjusted HR was 0.70 (95% CI 0.39-1.25) p 0.239. Discus-
sion: While we found differences between groups in time to surgery and hospital statistics these differences
may not be clinically relevant. (www.actabiomedica.it)
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Introduction

Hip fracture is a frequent injury in elderly persons.
Only in the United States, there are 250,000 new cases
per year (1). This condition is associated with increased
disability and mortality rate per year that can reach up
to 36% (2). Hip fracture occurs in a comorbid, general-
ly polymedicated, frail elderly population with greater
probability of complications after the event (3-5).

In this context, a percentage of these patients are
treated with anticoagulants. The proportion of patients
who receive treatment with warfarin is approximately
10% (between 7.8% and 10.3%) (6-8). The most com-

mon indication for warfarin in this group is atrial fi-
brillation (83%), followed by thromboembolic disease
(18%) and a mechanical heart valve (5%); in about 7%
with multiple indications (9).

The time-to-surgery delays ranging from 12 to 62
hours among anticoagulated and non-anticoagulated
patients with hip fracture (10-13). This leads to increased
hospital stay. In some studies the increase is from 11 to
14 days (12) or from 5 to 8 days (14) of hospitalization,
and to generate greater chances of both clinical compli-
cations (urinary tract infections, respiratory infections,
loss of muscle mass and bedsores) and functional com-
plications in the postoperative period (4, 5).
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Regarding patients chronically medicated with
anticoagulants who suffer a hip fracture, surgery is of-
ten delayed until the target International Normalized
Ratio (INR) is achieved. In patients who have altered
INR values, normalization of the values is expected to
take between 96 and 115 hours (15). The British Soci-
ety for Hematology recommends suspension of warfa-
rin before the surgery and administration of vitamin K
to accelerate INR decrease/correction. A value of 1.5
is required before hip surgery so that it can be safely
performed (16-19).

We propose to explore the effect of being antico-
agulated at the time of a hip fracture and its postopera-
tive results.

Primary objective

To evaluate the association between usual pre-
scription of anticoagulants and surgical delay, hospital
stay and postoperative complications during hospitali-
zation and after 3 months in patients with hip fracture
included in the RIAFC of Hospital Italiano de Buenos
Aires (HIBA).

Secondary objective

To describe outcomes according to the medica-
tion used for anticoagulation (acenocumarol, warfarin,
enoxaparin and new oral anticoagulants).

Materials and methods

Study Design

A retrospective cohort study of patients with hip
fracture was conducted using the RIAFC (20). Period
June-2014 to December 2019.

Setting

HIBA is made up of two high-complexity uni-
versity hospitals, with 679 inpatient beds, and about
42,300 inpatient discharges annually. The medical care
provided to patients is centrally recorded in a com-
puterized data repository, including a single electronic
medical record per person (21).

Study Population

All patients older than 64 years with acute hip
fracture that attended the HIBA were enrolled. Pol-
ytrauma, pathological, subtrochanteric, and peripros-
thetic fractures, or patients who refused to participate
in the RIAFC were excluded. This study also excluded
patients with acute fracture who were not operated by
medical decision. The study patients was divided into
two groups: anticoagulated patients (receiving oral or
subcutaneous anticoagulation prior to the fracture)
(Group A) and non-anticoagulated patients (Group
NA).

Data Source:
Data were obtained from the RIAFC and elec-
tronic medical record.

Variables evaluated:

* Demaographic and Clinical Characteristics: age,
gender, comorbidities and clinical functional
scales, such as Charlson Comorbidity Index,
Parker Mobility Scale, Barthel and Lawton in-
dexes.

* Time to surgery: time elapsed between hospital
admission and definitive surgery, in hours.

* Surgery Time: duration of the definitive surgery,
in minutes.

* Nosocomial complications and complications at
Jfollow-up: all the complications developed dur-
ing surgery and during the first 3 post-operative
months were recorded.

* Days of hospitalization: the number of hospitali-
zation days, from admittance through the emer-
gency unit to discharge from hospital.

Sampling:

Every patient included in the RIAFC were en-
rolled prospectively. Anticoagulation characteristics of
all the patients were collected, and a standardized as-
sessment of the follow-up at 3 months was conducted
for the evaluation of complications.

Statistical Analysis:
Quantitative variables were described as means
and standard deviations or median with its interquar-
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tile interval according to distribution characteristics.
Categorical variables were described as proportion.
Comparisons of quantitative variables were carried out
with t-test or Mann-Whitney test according to dis-
tribution characteristics. Comparisons between cate-
gorical variables were performed using the chi-squared
or Fisher’s test according to assumptions. The risk of
complications associated with anticoagulant pretreat-
ment was estimated with a regression logistics model,
which was adjusted for potential confounding factors.
Odds Ratios (ORs) were reported with 95% confi-
dence intervals (95% CI). To assess the risk of compli-
cations at follow-up, a Cox proportional hazard model
was used. Crude and adjusted odds ratios (ORs) with

95% confidence intervals are shown.

Results

There were a total of 1058 hip fractures during this
period (Flow Chart of patients in figure 1). Eighty-five
percent of the patients were female (95% CI 83.45%
- 87.70%), with a median age of 86 years (interquar-
tile range 81 - 90). Six hundred and fourteen (58.09%)
were extracapsular hip fractures and 444 (41.99%) were

1068 hip fractures

10 excluded
2 due to lack of data recovery
2 not operated due to poor
general condition
1 not operated due to late
consultation
5 trochanter fractures

1058 included

.

123 anticoagulated patients

935 non-anticoagulated
patients

73 extracapsular hip fractures
50 intracapsular hip fractures

541 extracapsular hip fractures
394 intracapsular hip fractures

Figure 1. Flow chart of patients with hip fracture included in
the Registry of Elderly with Hip Fracture during June-2014 to
December 2019 period

intracapsular hip fractures. One hundred and twenty-
three patients were included in Group A (11.72% 95%
CI, 9.77 % -13,66%). The rest of the patients’ character-
istics are described in Table 1.

Comparison between anticoagulated and non-
anticoagulated patients

The time between hospital admission and sur-
gery measured in hours recorded a median of 24 hours
(range of 3.08 - 48 hours). In the anticoagulated group,
the time was two hours more than in the non-antico-
agulated group. Global inpatient stay was a median of
6 days (range of 5-9). The stay in both groups was dif-
ferent. The anti-coagulated group recorded a median
of one more day (see Table 2).

Seventeen (13.82%) and 81 (8.67%) nosocomial
complications were recorded in Group A and Group
NA, respectively (p = 0.064). Table 3 describes the no-
socomial complications group, showing differences in
the atrial fibrillation (AF) event in the anti-coagulated
group and thromboembolic disease (TE) in the non-
anticoagulated group.

The risk of nosocomial complication associated
with the anticoagulated group had an OR of 1.69
(95% CI 0.96-2.96 p = 0.066). The OR adjusted for
age, gender, CCI > 2, and frailty was 1.53 (95% CI
0.87-2.71 p = 0.138).

Five (4.07%) and 13 (1.41%) hospital deaths were
recorded in the anticoagulated and non-anticoagulated
groups, respectively (p = 0.033). 'The crude OR was
3.01 (95% CI 1.05-8.60 p = 0.039), while the OR ad-
justed for age, gender, Charlson Comorbidity Index
(CCI) >2, and frailty was 2.46 (95% CI 0.84-7.17 p
=0.099).

In the follow-up at 90 days there was no differ-
ence between both groups with regard to readmissions.
There were 27 (22.58%) and 145 (15.42%) readmis-
sions in Group A and Group NA, respectively (p =
0.069).

The free estimate of readmission at 90 days was
75.08% (95% CI1 66.15 - 81.97%) in the anticoagulated
patients and 83.32% (95% CI 80.72 - 85.60%) in non-
anticoagulated patients. Kaplan-Meier free estimate of
readmission is shown in Figure 2. The crude OR for
readmissions at 90 days was 1.51 (95% CI 0.99-2.29
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Table 1. Baseline characteristics of hip fracture patients included in the Institutional Registry of Elderly with Hip Fracture according
to anticoagulation group during June-2014 to December 2019 period (n = 1058)

Characteristics Anticoagulated patients Non-anticoagulated patients p-value
n=123 n=935

Age* 87 (84-89.5) 85 (80-90) 0.006
Female 84.68 (105) 85.76 (801) 0.747
Hypertension 87.90 (109) 76.85 (719) 0.005
Dementia 17.60 (22) 23.95 (223) 0.124
Kidney Failure 20.16 (25) 7.74 (72) 0.000
Chronic Lung Disease 8.87 (11) 7.52 (70) 0.595
Stroke 20.00 (25) 76.85 (83) 0.000
Diabetes 13.71 (17) 9.85 (92) 0.184
Depression 20.16 (25) 25.81 (240) 0.173
Atrial Fibrillation 67.94 (83) 8.26 (77) 0.000
Nursing Home 9.68 (12) 10.08 (107) 0.548
CCI=2 41.13 (51) 26.98 (252) 0.001
Barthel ADL-dependent (<100) 57.26 (71) 48.93 (457) 0.081
Lawton IADL-dependent (<8) 68.55 (85) 56.21 (525) 0.009
Canadian Frailty Scale >4 57.26 (71) 46.04 (430) 0.019
Polypharmacy (> 5 medications) 72.58 (90) 50 (467) 0.000
Intracapsular Fracture 40.32 (50) 42.12 (393) 0.703
Extracapsular Fracture 59.68 (73) 57.88 (541)

Parker Basal* 6 (4-9) 7 (4-9) 0.014

*Median (interquartil range), percentage (n)
ADL: Activities Daily Living

IADL: Instrumental Activities Daily Living
CCI: Charlson Comorbidity Index

p = 0.053), and the HR adjusted for age, gender, CCI
>2, frailty and nosocomial complication was 1.31 (95%
CI, 0.85-2.00 p = 0.209).

In the follow-up at 90 days there was no differ-
ence between both groups with regard to survival.
There were 13 (10.48%) and 121 (12.96%) deaths in
groups A and NA, respectively. The survival rate was
91.73% (95% CI 85.18-95.46) and 95.00% (95% CI
93.35-96.26) for Group A and Group NA, respective-
ly. Kaplan-Meier survival curve is shown in Figure 3.

The crude HR was 0.80 (95% CI 0.45-1.43 p =
0.464) for death associated with anticoagulation, and
the HR adjusted for age, gender, CCI >2, frailty and

nosocomial complication was 0.70 (95% CI 0.39-1.25
p =0.239).

Group A was mostly treated with Acenocou-
marol 106 (85%) followed by Dabigatran 6 (4.80%),
Enoxaparin 4 (4%), Warfarin 4 (3.2%) and Apixaban 2
(2.40%). INR of admission recorded a median of 2.23
(interquartile interval 1.56-3.01) and the pre-opera-
tive INR was 1.45 (interquartile interval 1.33-1.78).

Regarding the 123 fractures in Group A, only in
61 cases it was necessary to use some type of reversal:
43 (34.68%) with vitamin K, 5 (4%) with fresh frozen
plasma, and 12 (9.6%) with clotting factors. In ad-
dition, we used a second reversal agent in 9 patients
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Table 2. Nosocomial surgical characteristics of patients with hip fracture included in the Institutional Registry of Elderly with Hip
Fracture according to anticoagulation group during June-2014 to December 2019 Period June-2014 to December 2019 (n = 1058)

Surgical Characteristics Anticoagulated patients | Non-anticoagulated patients p-value
n=123 n=935

Time to surgery from hospitalization (hours)* 26.3 (13.9-48) 24.0 (2.3-48) 0.001

Surgical time (minutes)* 41.5 (30-60) 50.0 (35-60) 0.015

Days of Hospitalization™ 7.0 (5-10.5) 6.0 (5-9) 0.000

Red Blood Cell Transfusion 52.9 (65) 32.5 (300) 0.000

Post-operative Closed Unit 18.6 (23) 7.5 (70) 0.000

*Median (interquartil interval), percentage (n)

Table 3. Nosocomial complications of patients with hip fracture included in the Institutional Registry of Elderly with Hip Fracture
according to anticoagulation group during June-2014 to December 2019 period (n = 98)

Nosocomial complication Anticoagulated patients Non-anticoagulated patients p-value
n=98 n=17 n=81

Infection 10 (50) 30 (37.0) 0.288
Acute Kidney Failure 2 (10) 16 (19.8) 0.514
Stroke 1(5) 2(2.47) 0.488
Acute Myocardial Infarction 1(5) 1(1.2) 0.358
Flare-up or New Atrial Fibrillation 7 (41.2) 10 (12.4) 0.004
Bleeding in Digestive Tract 2 (10) 2(2.5) 0.175
Thromboembolic Disease 1(5) 24 (29.7) 0.041
Prosthetic Loosening - 2(2.5) -

Periprosthetic Fracture - - -

n (percentage)

(4 with fresh frozen plasma and 5 with clotting fac-
tors).

The description of anticoagulant groups defined
three groups of Acenocoumarol and Warfarin (Group
1), Enoxaparin (Group 2) and New Oral Anticoagu-
lants (Group 3). There were no differences between
time to surgery, requirement of transfusions or nosoco-
mial complications among the different anticoagulant

groups. These are described in Table 4.

Discussion

In our study, the total number of anticoagulated
patients with hip fracture (11.72%) is similar to other
reports that show figures from 7.8% to 10.3% (8). The
mean age of our population is 87 years old, thus the
anticoagulated patients are almost two years older than
non-anticoagulated patients. In other publications
the anticoagulated population with hip fracture was
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Kaplan-Meier survival estimates
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Figure 2. Kaplan Meier. Reinternation at 90 days of hip fracture
patients included in the Institutional Registry of Elderly with
Hip Fracture according to anticoagulation group during June-
2014 to December 2019 period (n = 950)

Figure 3. Kaplan Meier. Mortality at 90 days of hip fracture pa-
tients included in the Institutional Registry of Elderly with Hip
Fracture according to anticoagulation group during June-2014
to December 2019 period (n = 950)

Table 4. Global and 90-day complication of patients with hip fracture included in the Institutional Registry of Elderly with Hip
Fracture according to anticoagulant group during June-2014 to December 2019 period (n = 123)

Characteristics Group 1 Group 2 Group 3 p-value
n=110 n=4 n=9
Time to surgery (hours)* 24 (13.7-48) 48 (0-48) 48 (26.7-72) 0.192
Stay (days)* 7 (5-11) 6 (5-6) 9 (6-9) 0.428
Nosocomial Complication 15.5(17) 20 (1) 22.2 (2) 0.587
Inpatient Red Blood Cell Transfusion 54.1 (59) 60 (3) 33.3(3) 0.512
Intensive Care Requirement 20 (22) 0 11.1(1) 0.735

*Median (intercuartil interval)
Percentage (n)

younger and with less percentage of female patients
(6, 14).

We have noticed no differences in the condition
of geriatric frailty or in the place of residence between
the two populations (anticoagulated vs. non-anticoag-
ulated) under analysis. The anticoagulated population
has greater blood vessel diseases (chronic kidney fail-
ure, stroke and atrial fibrillation) and greater Charlson
Comorbidity Index. These findings could be demon-
strating the frailty difference between both popula-
tions over the fact of anticoagulation as the only factor
to be taken into account for decision making in terms
of surgical intervention and post operative care.

The anticoagulant agents more frequently used in
our series were vitamin K antagonists (88.2% Aceno-
coumarol and Warfarin). Although new anticoagu-
lants are becoming more popular we were not able to
find any difference due to the small number of patients
under these drugs. This could relate to the contra indi-
cation for their use in this population (Chronic kidney
failure as an example)

Time from admission to surgery and hospital stay
between the two groups is statistically higher in the
first group; however, we believe it is not clinically sig-
nificant. These findings are in line with the study by
Cohn et al (14), where the time of admission to sur-
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gery (47 vs 30 hours) and hospital stay (8 vs 5 days)
were evaluated and found to be statistically higher in
the anticoagulated group. Even though more require-
ments of postsurgical care in critical care units and
transfusion of red blood cells are demanded when both
groups are compared, we found no differences in noso-
comial complications.

The group of anticoagulated patients with hip
fracture has not recorded more nosocomial complica-
tions. During the baseline analysis, this group recorded
greater in-hospital mortality; however, after adjusting
the value for Charlson score, frailty, and age, this sig-
nificant difference disappears. Gleason et al (7), evalu-
ated 84 fractures in anticoagulated patients reporting
a mortality of 4.8%, similar to the percentage reported
by Cohn et al (14) -4.34%-. In our study, the antico-
agulated group recorded similar in-hospital mortality
while the non-anticoagulated group recorded a lower
rate of in-hospital mortality, although this might be
probably associated with comorbidities, since the dif-
ference in risk disappears after the rate is adjusted for
confounding factors.

With regard to survival and readmissions at 3
months we found no difference between both groups.

In the group of anticoagulated patients, there were
no differences between time to surgery, requirement of
transfusions or nosocomial complications among the
different anticoagulant groups.

Conclusion

Although we found differences between both
groups with respect to time to surgery and hospital
stay, these differences may not be clinically relevant
for decision making. When we have to deal with a co-
morbid population in need of anticoagulation, the fact
of being anticoagulated does not imply greater risk of
complications or mortality after undergoing surgery
for hip fracture.
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