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The Effect of Long-Term Antithrombotic Therapies on Perioperative 
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ORIGINAL ARTICLE

ABSTRACT

Objective: Ischemic complications or massive bleeding are important perioperative complications 
in elderly patients using antithrombotic drugs. The need for blood product replacement, transfusion-
related complications, prolonged stay in hospital and intensive care unit, and high mortality in the 
perioperative period can be seen. The aim of this study was to investigate the effects of long-term 
different antithrombotic therapies on morbidity and mortality in elderly patients underwent surgery 
for hip fracture.
Materials and Methods: This retrospective cohort study included patients aged 65 years and older 
who underwent surgery for hip fracture between 2015 and 2018. Patients with no antithrombotic 
treatment (Group NonAT), warfarin (Group Warfarin), novel oral anticoagulants (Group NOACs), 
and dual antiplatelet therapy (Group DAPT) were compared in terms of major bleeding, deep 
venous thrombosis (DVT) and pulmonary thromboembolism (PTE) complications, length of hospital 
stay (LOS), ICU admission, and 30-day mortality.
Results: The study included 668 patients; demographic data in Group NonAT(n=442), Group 
Warfarin (n=59), Group NOACs (n=30) and Group DAPT (n=137) were similar.  Major bleeding and 
red blood cell transfusion did not differ statistically between all groups (p>0.05). The preoperative 
and postoperative hemoglobin (Hb) values of the patients were not statistically different between 
the groups (p>0.05). Mortality, only there was statistically significantly higher in the dual antiplatelet 
group than as the nonuser group (p<0.05). In terms of survival, multivariate analysis showed no 
difference between the groups (p>0.05). However survival was statistically significantly different 
(p<0.05) in terms of the PTE and admission to ICU. Kaplan-Meier survival analysis showed that 
patients in the group NonAT have longer survival period than patients in the group warfarin, group 
NOACs, and group DAPT.
Conclusion: In this study, we found that the effects of antithrombotic drug classes (warfarin, 
new oral anticoagulants or dual antiplatelet therapy) on mortality were not different. Mortality 
rate was higher only in the dual antiplatelet group than in the no drug group. It is important to 
discontinue these drugs at the timing according to their half-lives and elimination times. Effective 
bridging therapy should be applied in the perioperative period. Thus, the risk of major bleeding or 
complications of DVT and PTE can be avoided. New bridging strategies should be researched in 
patients using antiplatelets.

Keywords:  Dual antiplatelets; elderly patient; hip fracture; novel oral anticoagulants; warfarin.

ÖZ

Amaç: Antitrombotik ilaç kullanan yaşlı hastalarda, iskemik komplikasyonlar veya massif kanama 
önemli perioperatif komplikasyonlardır. Kan ürünü replasmanı ihtiyacı, transfüzyona bağlı 
komplikasyonlar, hastanede ve yoğun bakım ünitesinde (YBÜ) kalış süresinin uzaması ve perioperatif 
dönemde yüksek mortalite görülebilmektedir. Bu çalışmanın amacı, kalça kırığı nedeniyle ameliya 
tedilen yaşlı hastalarda uzun surely farklı antitrombotik tedavilerin morbidite ve mortalite üzerine 
etkilerini araştırmaktır.
Gereç ve Yöntem: Bu retrospektif kohort çalışmasına 2015 ve 2018 yılları arasında kalça kırığı 
nedeniyle ameliyat edilen 65 yaş ve üstü hastalar dahil edilmiştir. Antitrombotik tedavi almayan 
hastalar (GrupNonAT), varfarin (Grup Warfarin), yeni oral antikoagülanlar (GrupNOAC’ler) veya 
ikili antiplatelet tedavi (Grup DAPT) alan hasta grupları major kanama, derin ven trombozu (DVT) 
ve pulmoner tromboembolizm (PTE) komplikasyonları, hastanede kalış süresi (HKS), yoğun bakım 
ünitesine yatış ve 30 günlük mortalite açısından karşılaştırıldı.
Bulgular: Çalışmaya 668 hasta dahil edildi; GrupNonAT(n=442), Grup Warfarin (n=59), Grup 
NOACs (n=30) veGrup DAPT(n=137)  hasta demografik verileri benzerdi. Majör kanama ve kırmızı 
kan hücresi transfüzyonu açısından tüm gruplar arasında istatistiksel olarak fark yoktu (p>0.05).
Hastaların ameliyat öncesi ve sonrası hemoglobin (Hb) değerleri gruplar arasında istatistiksel olarak 
farklı değildi (p>0.05). Ölüm oranı, sadece ikili antiplatelet grubunda, hiç ilaç kullanmayan gruba 
gore istatistiksel olarak anlamlı derecede yüksekti (p<0.05).Sağkalım açısından multivariate analysis 
gruplar arasında fark göstermedi (p>0.05).Ancak sağkalım, PTE ve YBÜ’ye yatış açısından istatistiksel 
olarak anlamlı farklılık gösterdi (p<0.05). Kaplan-Meier yaşam analizi, NonAT grubundaki hastaların 
varfarin, grup NOACs veya Grup DAPT’deki hastalardan daha uzun hayatta kalma sürelerine sahip 
olduğunu gösterdi.
Sonuç: Bu çalışmada, antitrombotik ilaç sınıflarının (varfarin, yeni oral antikoagülanlar veya ikili 
antiplatelet tedavi) mortalite üzerindeki etkilerinin farklı olmadığını bulduk. Ölüm oranı, sadece 
ikili antiplatelet grubunda, hiç ilaç kullanmayan gruba gore daha yüksekti. Bu ilaçların yarılanma 
ömürlerine ve eliminasyon sürelerine gore preoperative kesilmesi önemlidir. Perioperatif dönemde 
etkin köprüleme tedavisi uygulanmalıdır. Böylece major kanama veya DVT ve PTE komplikasyonları 
riskinden kaçınılabilir. Antiplatelet kullanan hastalarda yeni köprüleme stratejileri araştırılmalıdır.

Anahtar kelimeler: Dual antiplateletler; kalçakırığı; varfarin; yaşlı hasta; yeni oral antikoagülanlar.
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Introduction

Hip fracture in elderly patients is a health problem 
with high morbidity and mortality. Studies have found 
that mortality in hip fractures within 30 days is 5-13% 
and 1-year mortality is 22-30% (1). The incidence of 
coronary artery disease, heart failure, atrial fibrillation 
and stroke increases significantly in elderly patients. 
Cardio-cerebrovascular system diseases such as 
stroke and cardiac diseases cause morbidity and 
mortality (2,3). In order to prevent the development 
of thrombosis and embolism, many patients use 
warfarin (vitamin K antagonist), antiplatelet drugs 
(acetylsalicylic acid, clopidogrel, prasugrel, 
ticagrelor), or novel oral anticoagulant drugs 
(dabigatran, rivaroxaban, apixaban, edoxaban, 
betrixaban) known as antithrombotic drugs (4). 
In patients using antithrombotic drugs, ischemic 
complications or perioperative massive bleeding, the 
need for blood product replacement, complications 
related to transfusion, prolonged hospitalisation 
and intensive care unit stay, and high mortality can 
be seen in the perioperative period. Preoperative 
discontinuation and bridging treatment of patients 
using antithrombotic drugs should be evaluated 
individually for each patient.

In this study, the morbidity and mortality rates of elderly 
patients who underwent surgery for hip fracture, 
patients who did not receive antithrombotic therapy, 
and patients who used antithrombotic drugs for at 
least one year before surgery were investigated. 
Thus, it was aimed to predict complications that may 
occur in the perioperative period, to determine the 
necessary preoperative preparation and what should 
be considered to be able to reduce mortality in these 
patients.

Materials-Methods

Study Design and Setting

A retrospective, single-center cohort study was 
conducted between June 1, 2015 and June 1, 2018. 
The study patients included were those aged ≥65 
years who underwent surgery for hip fracture in the 
orthopedic clinic of a tertiary hospital. 

Data Collection

Data of  age, gender, American Society of 
Anesthesiologists (ASA) score, anesthesia technique, 
comorbidities, modified Charlson Comorbidity Index 
(mCCI), major bleeding (the need for ≥2 units of red 
blood cell (RBC) or a drop of ≥2g/dL in postoperative 
hemoglobin value compared to the preoperative 
hemoglobin value) (5), red blood cell transfusion, 
preoperative and postoperative hemoglobin (Hb) 
values, deep venous thrombosis (DVT) and pulmonary 
thromboembolism (PTE) complications, length of 
hospital stay (LOS), ICU admission, and 30-day 
mortality. The scores of mCCI were calculated for 
each patient were retrieved from the patient files (6).

Perioperative management of antithrombotic therapy

In patients had antithrombotic drugs, antithrombotic 
therapy was discontinued before surgery and bridging 
with low molecular weight heparin was started. 
Antithrombotic therapy discontinuation and initiation 
times were adjusted according to the half-life of 
each drug and the hepatic and renal functions of the 
patients. As soon as patients arrive in the emergency 
room the antithrombotic drugs were discontinued and 
surgery was delayed for 3-5 times the half-life of drugs.

Inclusion Criteria

The patients included were those aged ≥65 years who 
underwent surgery for hip fracture in the orthopedic 
clinic of a tertiary hospital between June 1, 2015 and 
June 1, 2018.

Exclusion Criteria

Patients who underwent early surgery without waiting 
for the half-life of antithrombotic drugs were excluded 
from the study, as it was considered to affect the 
amount of bleeding and anesthesia method.

Data Analysis

The patients were divided into four groups as those 
with no antithrombotic treatment (Group NonAT), and 
patients taking warfarin (Group Warfarin), novel oral 
anticoagulants (Group NOACs), and dual antiplatelet 
therapy (Group DAPT). The groups were compared and 
statistically significant differences were investigated. 

Data analysis was performed using IBM SPSS 25.0 
software (IBM Corpn., Armonk, NY, USA). While 
evaluating the study data, in addition to descriptive 
statistical methods (frequency, percentage, mean, 
standard deviation, median, min-max, IQR), the Chi-
Square (χ2) test was used to compare qualitative data. 
Pairwise comparisons were made. The conformity of 
the data to normal distribution was evaluated using 
the Kolmogorov-Smirnow test, skewness-kurtosis, and 
graphical methods (histogram, Q-Q Plot, Stem and 
Leaf, Boxplot). In the evaluation of the quantitative 
data showing normal distribution, the Independent 
Samples t-test was applied and One-Way Anova, 
and the Paired Samples t-test were used to compare 
repeated measures.  The Mann-Whitney U test and the 
Kruskal-Wallis test were used for comparisons between 
groups of data that did not show normal distribution. 
In cases where there was a difference in multiple 
comparisons, the post-hoc Tukey HSD test was used 
to find the source of the difference. Binary Logistic 
Regression test was used to determine risk ratios, 
Kaplan-Meier, Log Rank and Cox Regression tests 
were used for survival and survival analysis. The level of 
statistical significance was accepted as p=0.05. 

Power analysis was performed using G*Power 3.1.9.4 
statistical package program. With the group sizes 
of Group NonAT=442, Group Warfarin=59, Group 
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NOACs=30, and Group DAPT=137, the results showed 
p=0.05, effect Size (f)=0.15, and power=92%.

Results

Characteristics of the Patient Groups 

The study included 668 patients; 442 in Group NonAT, 
59 in Group Warfarin, 30 in Group NOACs, and 137 in 
Group DAPT. Gender and age were not statistically 
different between the groups. ASA and anesthesia 
method were statistically different between Group 
NonAT and the other groups (p<0.05). Patients in 
Groups warfarin, NOACs and DAPT had higher ASA 
scores and more general anesthesia procedures. 
Comorbidities and mCCI were statistically significantly 
lower in Group NonAT, but there was no statistically 
significant difference between Group warfarin, NOACs 
and DAPT. (Table 1) 

Comparisons of Major Bleeding, RBC Transfusion and 
Hb values

Major bleeding and red blood cell transfusion did not 
differ statistically between all groups. (p>0.05) (Table 
2) The preoperative and postoperative Hb values of 
the patients were not statistically different between 
the groups (p>0.05). (Table 3)

LOS and Outcomes

The rates of DVT and PTE were not different between 
all the groups. The ICU admission (p <0.001) and length 
of hospital stay (p <0.001) were statistically different 
between Group NonAT and the other groups (p<0.05). 
The ICU admission rate was lower (16.7%) in Group 
NonAT patients, and there was no difference between 
the other groups. The mortality rate was statistically 
significantly different between Group NonAT and only 
Group DAPT (p<0.05); the mortality rate was highest 
(8.8%) in Group DAPT. (Table 4)

Comparison of Outcomes of Alive and Deceased 
Patients

It was found that patients who died were older, had 
higher ASA and mCCI values, higher rates of using 
dual antiplatelet, higher rates of PTE, and higher rates 
of stay at the ICU than alive. (Table 5) 

To find risk factors associated with mortality logistic 
regression analysis was performed. Variables, with 
difference between alive and deceased patients in 
pairwise comparisons; Age, ASA, mCCI, antithrombotic 
used, PTE and ICU admission variables were included 
in the model and Backward Stepwise method was 
used in the analysis, and the model was terminated 
in the third step. In this model, approximately 59% of 
the dependent variable (Survival-Mortality) could be 
explained (Nagelkerke R2 = 0.589). According to this 
model, a statistically significant relationship was found 
between survival-mortality status and age, NonAT 
versus DAPT, PTE and admission ICU (p<0.05). Those 
who are older are approximately 1.2 times more likely 
to die than those who are not, those who use dual 
antiplatelet are approximately 6.2 times more likely 

than those who do not use antithrombotic drugs, those 
with PTE are approximately 146 times more frequent 
than those without, and those who are admitted in 
ICU are approximately 12 times more likely to die than 
those who do not. (Table 6)

Multivariate Analysis of Survival in Patients

There was no statistically significant difference 
between the antithrombotics used (p>0.05), while 
there was a statistically significant difference (p<0.05) 
between PTE, admitted to ICU and anesthesia types 
in terms of survival. (Table 7) Kaplan Meier survival 
curve according to antithrombotic drug use is shown 
in Figure 1.

 
Figure 1.Kaplan-Meier curve shows that patients in the no 
antithrombotic treatment group (NonAT) have longer survival 
duration than patients in the warfarin group (Warfarin), novel oral 
anticoagulants group (NOACs), or dual antiplatelet therapy group 
(DAPT).

Cox Regression Analysis

Variables with difference between survival-mortality 
conditions in pairwise comparisons; Age, ASA, 
MCKI, Antithrombotic used, PTE and admitted to 
ICU variables were included in the model and the 
Backward Stepwise method was used in the analysis. 
According to this model, a statistically significant 
relationship was found between survival-mortality 
status and PTE (p<0.05). Those with PTE present an 
approximately 55 times higher risk of periodic death 
than those without. (Table 8) Kaplan-Meier curve 
shows comparison hazard function between patients 
without PTE vs patients with PTE. (Figure 2)

 
Figure 2. Kaplan-Meier curve shows comparison hazard function 
between patients without pulmonary thromboembolism (PTE) vs 
patients with PTE.
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Table 1. Comparisons of the patient characteristics between groups 

 

 

Group

NonAT

(n=442)

Group

Warfarin

(n=59)

Group NOACs 
(n=30)

Group DAPT 
(n=137)

P-value Difference

Sex Female 305 (69.0%) 44 (74.6%) 18 (60.0%) 81 (59.1%) 0.077a --

  Male 137 (31.0%) 15 (25.4%) 12 (40.0%) 56 (40.9%)

Age (Years)

 

  79.2 ± 8.2 79.5 ± 8.2 82.2 ± 6.4 79.6 ± 7.1 0.244b --

<75 146 (33.0%) 17 (28.8%) 5 (16.7%) 33 (24.1%) 0.129 a --

75-84 162 (36.7%) 26 (44.1%) 11 (36.7%) 62 (45.3%)

≥85 134 (30.3%) 16 (27.1%) 14 (46.7%) 42 (30.7%)

ASA

 

II 131 (29.6%) 7 (11.9%) 1 (3.3%) 13 (9.5%) <0.001a 1 vs. 2-3-4

III 248 (56.1%) 34 (57.6%) 21 (70.0%) 82 (59.9%)

IV 63 (14.3%) 18 (30.5%) 8 (26.7%) 42 (30.7%)

Anesthesia 
Technique

General 85 (19.2%) 16 (27.1%) 9 (30.0%) 48 (35.0%) <0.001a 1vs. 2-3-4

Spinal 320 (72.4%) 32 (54.2%) 18 (60.0%) 73 (53.3%)

Peripheral Block 37 (8.4%) 11 (18.6%) 3 (10.0%) 16 (11.7%)

Comorbidity No 116

(26.2%)

-- -- -- <0.001a 1 vs 2-3-4

Yes 326

(73.8%)

59

(100.0%)

30

(100.0%)

137

(100.0%)

Cardiac disease. 122

(27.6%)

23

(39.0%)

13

(43.3%)

47

(34.3%)

Respiratory disease. 16

(3.6%)

-- -- --

Cardiac disease. + 
Metabolic disease.

83

(18.8%)

14

(23.7%)

6

(20.0%)

27

(19.7%)

Cardiac disease. + 
Neurological disease.

45

(10.2%)

11

(18.6%)

2

(6.7%)

22

(16.1%)

Cardiac disease. + Renal 
failure.

35

(7.9%)

3

(5.1%)

5

(16.7%)

12

(8.8%)

Cardiac disease. + 
Neurological disease 
+Metabolic disease

10

(2.3%)

7

(11.9%)

2

(6.7%)

22

(16.1%)

  Cardiac disease. + 
Metabolic disease. + Renal 
failure.

15

(3.4%)

1

(1.7%)

2

(6.7%)

7

(5.1%)

mCCI

 

≤4 150

(33.9%)

6

(10.2%)

1

(3.3%)

4

(2.9%)

<0.001a 1 vs 2-3-4

5 - 8 268

(60.6%)

48

(81.4%)

26

(86.7%)

100

(73.0%)

≥9 24

(5.4%)

5

(8.5%)

3

(10.0%)

33

(24.1%)

1:Group NonAT; 2: Group Warfarin; 3: Group NOACs; 4: Group DAPT

a: Chi-Square Test (n / %); b: One-WayAnova (Mean ± SD)

mCCI: Modified Charlson Comorbidity Index
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Table 2. Comparisons of major bleeding and red blood cell 
transfusion

    Group 
NonAT 
(n=442)

Group 
Warfarin 

(n=59)

Group 
NOACs 
(n=30)

Group 
DAPT 

(n=137)

P-value

Major 
Bleeding

 

No 81 
(18.3%)

7 
(11.9%)

3 
(10.0%)

29 
(21.2%)

0.287 a

Yes 361 
(81.7%)

52 
(88.1%)

27 
(90.0%)

108 
(78.8%)

RBC 
transfusion

No 117 
(26.5%)

13 
(22.0%)

4 
(13.3%)

41 
(29.9%)

0.251 a

Yes 325 
(73.5%)

46 
(78.0%)

26 
(86.7%)

96 
(70.1%)

RBC: Red Blood Cell;a: Chi-Square Test (n / %)

Table 3. Comparisons of preoperative and postoperative Hb values

    Group 
NonAT 
(n=442)

Group 
Warfarin 

(n=59)

Group 
NOACs 
(n=30)

Group DAPT 
(n=137)

P-value

Preoperative Hb 12.4 ± 1.7 12.0 ± 1.6 12.4 ± 1.8 12.0 ± 1.8 0.133a

<10g/
dL

29 
(6.6%)

3 
(5.1%)

3 
(10.0%)

14 
(10.2%)

0.420 b

  ≥10g/
dL

413 
(93.4%)

56 
(94.9%)

27 
(90.0%)

123 
(89.8%)

Postoperative  Hb 9.9 ± 0.9 9.8 ± 0.9 10.1 ± 0.7 9.9 ± 0.9 0.389 a

<10g/
dL

246 
(55.7%)

36 
(61.0%)

14 
(46.7%)

78 
(56.9%)

0.630 b

  ≥10g/
dL

196 
(44.3%)

23 
(39.0%)

16 
(53.3%)

59 
(43.1%)

P-valuec   <0.001 <0.001 <0.001 <0.001  

a: One-Way Anova (Mean ± SD); b:Chi-Square Test (n / %); c: Paired Samples t Test

Table 4. Comparison of complications, ICU admission, length of hospital stay and mortality

    NonAT

(n=442)

Warfarin

(n=59)

NOACs 
(n=30)

DAPT 
(n=137)

P-value Difference

DVT

 

No 439 
(99.3%)

59 
(100.0%)

30 
(100.0%)

137 
(100.0%)

0.673a

Yes 3 
(0.7%)

0 
(0.0%)

0 
(0.0%)

0 
(0.0%)

PTE

 

No 432 
(97.7%)

55 
(93.2%)

30 
(100.0%)

132 
(96.4%)

0.168a

Yes 10 
(2.3%)

4 
(6.8%)

0 
(0.0%)

5 
(3.6%)

ICU 
Admission

No 368 
(83.3%)

42 
(71.2%)

19 
(63.3%)

94 
(68.6%)

<0.001a 1 vs 2-3-4

Yes 74 
(16.7%)

17 
(28.8%)

11 
(36.7%)

43 
(31.4%)

Length of 
Hospital stay 
(days)

9.0 
(7.0 – 
13.0)

11.0 
(9.0 – 
14.0)

12.0 
(8.8 – 
17.3)

9.0 
(7.0 – 
14.5)

<0.001b 1 vs 2-3

Discharge 431 
(97.5%)

56 
(94.9%)

29 
(96.7%)

125 
(91.2%)

0.013a 1 vs 4

Exitus 11 
(2.5%)

3 (5.1%) 1 (3.3%) 12 (8.8%)

DVT: Deep vein thrombosis; PTE: Pulmonary thromboembolism; ICU: Intensive care unit 
1: Group NonAT; 2: Group Warfarin; 3: Group NOACs; 4: Group DAPT 
a: Chi-Square Test (n / %); b: Mann-Whitney U Test (Median/IQR)

Table 5. Comparison of outcomes of alive and deceased patients

    Outcomes

P-value
    Alive 

(n=641)
Deceased 

(n=27)

Anticoagulant NonAT 431 (%67.2) 11 (%40.7)

0.013 a

Warfarin 56 (%8.7) 3 (%11.1)

NOACs 29 (%4.5) 1 (%3.7)

  DAPT 125 (%19.5) 12 (%44.4)

Major bleeding No 113 (%17.6) 7 (%25.9)
0.303 a

  Yes 528 (%82.4) 20 (%74.1)

RBC transfusion No 167 (%26.1) 8 (%29.6)

0.849 a

Yes 474 (%73.9) 19 (%70.4)

RBC transfusion 
number   2.4 ± 1.6 2.8 ± 2.1 0.301 b

Preoperative Hb   12.3 ± 1.7 11.8 ± 1.8 0.105 b

<10 45 (%7.0) 4 (%14.8)
0.128 a

  ≥10 596 (%93.0) 23 (%85.2)

Postoperative Hb   9.9 ± 0.9 9.8 ± 1.4 0.862 b

<10 358 (%55.9) 16 (%59.3)
0.897 a

  ≥10 283 (%44.1) 11 (%40.7)

P-value <0.001 c <0.001 c  

DVT No 638 (%99.5) 27 (%100.0)
1.000 a

  Yes 3 (%0.5) 0 (%0.0)

PTE No 636 (%99.2) 13 (%48.1)
<0.001 a

  Yes 5 (%0.8) 14 (%51.9)

ICU Admission No 519 (%81.0) 4 (%14.8)

<0.001 a

Yes 122 (%19.0) 23 (%85.2)

Length of ICU stay (days) 3.0 (2.0 – 7.0) 7.0 (2.0 – 17.0) 0.076 d

Length of hospitals (days) 9.0 (7.0 – 13.0) 12.0 (5.0 – 27.0) 0.161 d

a: Chi-Square Test (n / %), b: Independent Samples t Test (Mean ± SD), c: Paired Samples t Test 
(Mean ± SD), d: Mann-Whitney U Test (Median/IQR),  
DVT: Deep vein thrombosis; PTE: Pulmonary thromboembolism; ICU: Intensive care unit

Table 6. Logistic regression analysis of risk factors associated with 
mortality

Risk factor β Odds 95% CI Wald P-value*

Age 0.162 1.176 1.056 – 1.310 8.734 0.003

NonAT versus DAPT 1.831 6.243 1.897 – 20.546 9.079 0.003

PTE (Yes) 4.988 146.713 28.763 – 
748.348 36.008 <0.001

ICU Admission 
(Yes) 2.474 11.871 3.329 – 42.322 14.551 <0.001

*: Binary Logistic Regression Test; Nagelkerke R2 = 0.589; Hosmer and 
Lemeshow Test = 0.985; NoAT: No antithrombotic treatment; DAPT:  Dual 
antiplatelet therapy
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Table 7. Multivariate analysis of survival in patients who underwent 
surgery for hip fracture

    Mean Median
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SE: Standard error; CI: Confidence interval; P1: Log Rank; P2: Breslow; P3: 
Tarone-Ware

Table 8. Proportional hazards regression analysis to identify risk factors 
associated with survival and mortality

Risk factor β Hazard-ratio 95% CI Wald P value*

Age 0.063 1.065 1.0 - 1.1 3.326 0.068

NonAT 8.429 0.058

Warfarin -1.323 0.266 0.1 - 1.3 2.737 0.098

NOACs 0.373 1.452 0.2 - 11.9 0.121 0.728

DAPT 0.716 2.045 0.9 - 4.8 2.667 0.102

PTE 4.010 55.127 19.4 - 156.8 56.532 <0.001

*: Cox regression analysis

Discussion

In the current study, there was no difference in 
survival between the groups of warfarin, novel oral 
anticoagulants, or dual antiplatelet therapy. However 
only Group DAPT had a statistically significant 
higher mortality rate than Group NonAT (8.8%, 
2.5%, respectively). In contrast, mortality in patients 
using Warfarin and NOACs was not statistically 
different from those using no antithrombotic drugs. 
Preoperative drug discontinuation and postponing 
surgery may have increased mortality in patients 
receiving DAPT. One of the most important problems 
is significant hypercoagulability after fracture surgery. 
Wilson et al. showed by thrombelastography that 
hypercoagulability occured despite the use of low-
molecular weight heparin after fracture surgery (7). 
Low-molecular weight heparin may be insufficient to 
prevent coagulative events. In another study it has 
been reported that thrombotic events start in the 
preoperative period (8). Bridging with intravenous 
glycoprotein IIb/IIIa inhibitors (eptifibatide, tirofiban) 
with a short half-life has been suggested for these 
patients in recent years (9, 10).

In patients who have undergone hip or femur fracture 
surgery, studies about the effects of antithrombotic 
drugs on mortality have reported controversial 
results.  Leer-Salvesen et al. observed no difference 
in mortality between patients using NOACs and non-
users in their study (11). Schuetze et al. also detected 
no significant difference in mortality in a study 
comparing NOACs, antiplatelet, and VKA users (12).  
Vinogradova et al. compared VKA and NOACs and 
reported higher mortality with NOACs (13). Collinge 
et al. reported no difference in mortality between  
users of antiplatelet therapy and VKA (14).  Feely et 
al. compared patients using clopidogrel and non-
users and found no difference in terms of bleeding 
the complications and mortality (15).Lin et al. showed 
that patients undergoing emergency surgery for 
hip fracture had a similar one-year mortality rate for 
those taking antiplatelets compared with those not 
taking medication (16). Lopez et al. in a prospective 
observational study, compared two group of patients 
who received antiplatelet treatment versus received 
oral anticoagulant treatment. They showed 2-years 
mortality rate was higher in patients received oral 
anticoagulant treatment (17).

Yang et al. analyzed 24 studies involving 5423 patients in 
their recently published metaanalysis. They found that 
antiplatelet therapy was associated with a decrease 
in Hb values in hip fracture patients who underwent 
early surgery (< 5 days) (p<0.001). Antiplatelet therapy 
was found to be associated with an increase in the 
number of transfusions (p=0.03). On the other hand, 
early surgery shortened the length of hospital stay 
(p<0.001) and decreased mortality (p=0.006). Yang et 
al. suggested that early surgery is safer in hip fracture 
patients receiving antiplatelets. They showed that 
early surgery led to a higher risk of bleeding and an 
increased need for blood product transfusions. They 
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in their study of 2448 elderly patients who underwent 
hip fracture surgery. They found that having 3 or more 
comorbid diseases was the most important risk factor 
for 30-day mortality (23).

Usually, fixation or arthroplasty is used in the treatment 
of hip fractures. Displaced femoral neck fractures 
are most often treated with arthroplasty. Non-
displaced or minimally displaced fractures are treated 
with cancellous screw fixation or sliding hip screw. 
Intertrochanteric fractures are treated with sliding 
hip screw or intramedullary nail fixation (24). Görmeli 
et al. retrospectively reviewed 143 patients who 
had undergone intertrochanteric femoral fracture 
surgery. They performed proximal femoral nail surgery 
in 68 patients and bipolar hemiarthroplasty in 75 
patients. Intraoperative blood loss and mortality 
rates were statistically significantly higher in the 
bipolar hemiarthroplasty surgery group (p<0.005). 
They recommended the proximal femoral nail for the 
treatment of intertrochanteric femoral fractures (25).

It is controversial which anesthesia method to apply in 
elderly hip fracture patients. No difference was found 
in terms of morbidity and mortality in the comparison 
of general anesthesia and neuraxial anesthesia in 
hip fracture surgery in elderly patients (26-30). The 
results of this study demonstrated that patients in 
Groups warfarin, NOACs and DAPT had higher ASA 
scores and more general anesthesia procedures. 
Most of the patients using antithrombotic drugs in the 
current study were in the ASA III and higher risk group. 
Regional anesthesia (spinal anesthesia, peripheral 
blocks) methods are often preferred in elderly patients 
with hip fractures due to comorbidities related to the 
respiratory system. However, it is known that spinal 
anesthesia can cause spinal or epidural hematoma 
in patients with impaired coagulation parameters. 
Ueoka et al. reported that general anesthesia was 
preferred more in patients receiving anticoagulant 
and antiplatelet treatment in hip fracture surgeries (31). 
In a study by Leer-Salvesen et al., general anesthesia 
was preferred more in patients using NOACs (11).
The rate of general anesthesia in the our study was 
19.2% in Group NonAT, 27.1% in Group Warfarin, 30% 
in Group NOACs, and 35% in Group DAPT. The fact 
that general anesthesia was significantly higher in 
patients using drugs (p<0.05) was considered to be 
associated with the effect of the antithrombotic drugs 
used by the patient on the anesthesia preference. In 
this study, the rate of preoperative long-term use of 
any thromboprophylactic drug was approximately 
35%. In a study by Collinge et al., it was reported 
that of 1036 patients who underwent hip fracture 
surgery, 40% were using antithrombotic drugs for any 
comorbidies (14). This demonstrates the importance 
of maintaining a good balance between the risk of 
thromboembolism and the risk of serious bleeding 
in both surgery and anesthesia practice. Cha et 
al. found elevated charlson comorbidity index in 
patients treated with VKA and NOAC (32). Lange 
et al. reported that the incidence of VTE is high and 

have suggested that delaying surgery to restore 
platelet function is unnecessary, and that early 
surgery will reduce mortality and hospital stay (18). 
In our study, unlike theirs, the preoperative waiting 
time changed differently according to the half-life 
and elimination of each antithrombotic drug. It may 
be beneficial to administer anticoagulation reversal 
agents without waiting for drug elimination. Yoo et 
al. administered reversal agents of anticoagulation 
(vitamin K, prothrombin complex concentrate, fresh 
frozen plasma, and idarucizumab) to patients who 
underwent hip fracture surgery preoperatively. They 
found no difference for 30-day mortality between 
reversal versus non-reversal (19).

Collinge et al. reported that the use of antithrombotic 
drugs in hip fracture surgeries did not increase bleeding 
(14). In our study, perioperative major bleeding was 
not statistically different between the drug-using and 
non-medicated patient groups (p>0.05). 

Yoon et al. retrospectively compared patients 
who received and did not receive red blood cell 
transfusion in hip fracture surgeries and accepted the 
target Hb value as >10 g/dl preoperatively and >8 g/
dl postoperatively (20). In a meta-analysis evaluating 
5780 patients by Simon et al., restrictive red blood 
cell transfusion has been found to be associated with 
increased mortality and cardiac morbidity in elderly 
patients undergoing surgery (21). In our study, the 
preoperative Hb value was >10 g/dl in 90% of the 
patients in all the groups, and the postoperative Hb 
value was >10 g/dl in 40-50% of the patients. Despite 
the recommendations regarding the target Hb value, 
in practice, red blood cell transfusion is performed in 
some patients, even above the target hemoglobin 
value, in cases with anemia symptoms such as 
headache and dizziness. Red blood cell replacement 
was performed in >70% of the patients in all our study 
groups. 

Leer-Salvesen et al. compared patients using NOACs 
and non-users and they found no difference in the 
length of hospital stay (11). In contrast, Collinge et al. 
reported that patients using antiplatelet drugs had 
longer hospital stay compared to non-users (14). In our 
study, Group NonAT had a significantly lower rate of ICU 
admission and shorter length of hospital stay (p<0.05). 
This difference between studies may be related to 
patient comorbidities, because the proportion of 
patients in the ASA III and above risk group was 80% in 
the study of NOACs users by Leer-Salvesen et al. and 
95% in the current study patient groups. This indicates 
that our study patients had more comorbid factors, 
which resulted in higher rates of ICU admission and 
longer hospital stay. Menzies et al. studied the impact 
of comorbidities on the perioperative outcome of 
hip fractures in geriatric patients. They studied 1077 
patients aged 60 years and older who had surgery for 
a proximal femur fracture. They found that the average 
CCI score was 3.06. Frailty and comorbidity were high 
risk factors for adverse perioperative outcomes (22).
Roche et al. showed that the 30-day mortality was 9.6% 
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the complication rate is high due to the low quality 
of antithrombotic treatment in multimorbid patients 
with a high mCCI index, who use multiple drugs, and 
especially those who use antiplatelet therapy (33).In 
our study, the patients with the highest risk for mCKI 
which determines the surgical risk, and mortality were 
the patients receiving antiplatelet treatment. 

There may be some possible limitations to this study. 
The number of patients in the NOAC group was very 
small (n=30). Autopsy was not carried out to investigate 
pulmonary embolism or bleeding in patients who died. 
Data on the types of surgery was not collected. 

Conclusion

In conclusion, in our study, there was no difference 
in survival between the groups of warfarin, novel 
oral anticoagulants, or dual antiplatelet therapy.  
Only Group DAPT had a statistically significant higher 
mortality rate than Group NonAT. In contrast, mortality in 
patients using Warfarin and NOACs was not statistically 
different from those using no antithrombotic drugs. The 
drugs used did not increase major bleeding. There is a 
need for further studies with larger numbers of patients 
to be able to determine the causes of death of these 
patients. If the presence of hypercoagulation and 
ischemic complications after discontinuation of drug 
therapy in long-term dual antiplatelet therapy can be 
demonstrated, new bridging treatment protocols can 
be established.
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