Original Manuscript

Geriatric Orthopaedic Surgery
& Rehabilitation

Antithrombotics in Patients With a Volume 12: 1-8

© The Author(s) 2021

Femoral Neck Fracture: Evaluating Daily A rese suseines

sagepub.com/journals-permissions
DOI: 10.1177/21514593211037755

Practice in an Observational Cohort Study i iepubcombomeizor
®SAGE

Veronique A. J. I. M. van Rijckevorsel, MD'®, Gert R. Roukema, MD',
Taco M. A. L. Klem, MD, PhD?, Tjallingius M. Kuijper, MD, PhD?, and
Louis de Jong, MD?

Abstract

Introduction: Geriatric hip fracture patients are characterized by frailty due to multiple comorbidities, such as
cardiovascular disease, in which the use of antithrombotics is frequent. The aim of this study is to assess the effect of
antithrombotics on perioperative care and patient outcomes after hip hemiarthroplasty following current guidelines.
Materials and Methods: This observational cohort study included all consecutively admitted patients with a femoral
neck fracture requiring hip hemiarthroplasty between January 152010, and May 16" 2016, in two level Il trauma teaching
hospitals. Patients with multiple trauma injuries were excluded. Results: In total, n = 907 patients (68% female (n = 615),
median age 84 years) were included of which n = 142 used a vitamin K antagonist (VKA) and n = 213 used antiplatelet
(AP) therapy. Both were associated with more packed cell supplementation (4 % I.| units and .3 £ .8 units vs .2 £ .6 units,
P < .00l and P = .03, respectively). VKA was associated with more hematomas compared no antithrombotics (23% vs
1%, P=.001). VKA had a longer time to surgery compared to no antithrombotics and AP (24 hours vs 19 and 20 hours,
P<.001 and P <.001, respectively) and longer admission duration (9 days vs 7 days P <.001. There were no differences in
30 day mortality nor in |-year mortality rates. Discussion: All modifiable causes for deep SSI, such as hematomas, should
be prevented in acute hip fracture surgery. Since antithrombotics are associated with hematomas, an optimal handling in
perioperative setting is necessary. Conclusion: VKA was associated with longer time to surgery, more hematomas, and
longer admission duration. VKA and AP were associated with more packed cell supplementation.
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fracture surgery within 24 to 48 hours after admission,
minimizing postoperative complications and mortality risk
and establishing a higher percentage of patients returning
to independent living."*

With a natural half-life over 24 hours, the use of VKA is
challenging in daily practice when aiming for early surgery as
is advised by current guidelines.® The use of VKA is as-
sociated with a higher amount of blood loss during surgery.®
Reversal therapy of VKA with either vitamin K or pro-
thrombin complex concentrate (PCC) is therefore embedded
in the standard of care for patients with a hip fracture.> With
reversal therapy, physicians aim for an International Nor-
malized Ratio (INR) <1.5 to be able to administrate spinal
anesthesia and to prevent bleeding complications.' '
Current guidelines however see no harm in continuing
AP such as CC and AA during the perioperative period.’
Previously published studies however showed mixed re-
sults for bleeding complications and mortality for patients
using AP.'"*

Despite treating patients conform current guidelines,
major complications such as deep surgical site infections
(SSIs) still occur in daily practice. The development of a SSI
is influenced by the occurrence of a postoperative hema-
toma.'” Since antithrombotic use is associated with postop-
erative hematoma, optimal handling of widely implemented
antithrombotic in perioperative setting is necessary.' Question
is whether current guidelines are optimal for this cause and are
therefore optimal to prevent bleeding complications.’ The aim
of this study is therefore to investigate the influence of an-
tithrombotics on clinical outcomes as postoperative hemato-
mas and SSI after hip hemiarthroplasty when patients are
treated according to current guidelines.

Materials and Methods

Patient Selection

For this observational cohort study, all consecutively
admitted patients between January 1, 2010, and May 16,
2016, in two level II trauma teaching hospitals located in
Rotterdam, the Netherlands, were screened for eligi-
bility. Patients were enrolled in case of a femoral neck
fracture for which a hip hemiarthroplasty was placed.
Also, accurate information regarding antithrombotic use
(ie, an up-to-date medication lists or information pro-
vided by pharmacy or general practitioner) had to be
available. All other proximal femur fractures, that is,
intertrochanteric fractures and subtrochanteric fractures,
were excluded.

Perioperative Variables

Baseline characteristics including age, gender, preoperative
hemoglobin (Hb) level in mmol/L, preoperative glomerular

filtration rate (GFR) in mL/min/1.73 m?, and body mass
index (BMI) in kg/m? were extracted from patients’ medical
charts. The American Society of Anesthesiologist (ASA)
score was used to provide insight into the extent of co-
morbidities of a patient. Frailty was assessed using the
Nottingham Hip Fracture Score (NHFS).” The NHFS is
based on age, gender, serum hemoglobin at admission,
cognitive dysfunction, number of comorbidities, in-
stitutionalization prior to admission, and presence of a
malignancy in medical history and estimates the risk of
30-day mortality after a proximal femur fracture.” Time to
surgery was measured in hours between admission and start
of surgery. Surgical perioperative conditions were stan-
dardized according to local hospital protocol. An INR <1.5
was requested to administrate spinal anesthesia. Ten mil-
ligrams of vitamin K were administered to patients with an
INR >1.5. This was repeated after 6 hours if INR was still
>1.5. If patients responded insufficient to vitamin K, PCC
was administered. No tranexamic acid or antiplatelet
transfusion was used. All operating theaters had laminar
airflow and all patients received standard antibiotic pro-
phylaxis prior to surgery (1-3 g cefazolin, Kefzol). A ce-
mented (Palamed G, gentamicin impregnated cement;
Heraeus, Hanau, Germany) unipolar prosthesis (Mathys
CCA; Mathys Ltd. Bettlach, Switzerland) was used in all
surgeries. Surgeries were performed by senior trauma
surgeons or directly supervised by senior trauma sur-
geons. The desired surgical approach, which was either
an (minimally invasive) anterolateral approach or a
straight lateral approach, was determined by the per-
forming or supervising senior trauma surgeon. Besides
the estimated blood loss (in mL) noted in patients’ charts,
A hemoglobin was used as a proxy of perioperative blood
loss. A hemoglobin was defined as the difference between
the preoperative hemoglobin level and the lowest he-
moglobin level postoperative (in mmol/L). The visual
analogue scale (VAS) was used to rate the pain on the first
postoperative day. Postoperative hematomas were diag-
nosed by physical examination, when a blue/purple
discoloration and swelling of the skin surrounding the
incision was used as a clinical definition. Postoperative
wound infections were also diagnosed by physical ex-
amination, based on the classification system of the
United States Centers for Disease Control and Prevention
(CDC criteria).'® Admission duration was defined as days
from admission till discharge. Follow-up was done at the
outpatient clinic with a minimum follow-up duration of
1 year.

Statistical Analysis

Data was analyzed using Stata version 14.0 (StataCorp,
College Station, Texas). Categorical variables are pre-
sented as frequencies and percentages, and continuous
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variables are presented as means with a standard deviation
(SD) in case of a normal distribution, or as median with an
interquartile range (IQR) in case of a skewed distribution.
All statistical tests were 2-sided with a significance level of
5%, P<.05. As a consequence of the observational design of
this study, no adjustments for confounders were made and
missing data were not completed using imputation. Baseline
characteristics, perioperative variables, and outcome vari-
ables are presented for 3 groups: patients without antith-
rombotics, patients using VKA, and patients using AP (CC
and AA). A multivariable logistic regression analysis was
performed for factors associated with hematoma accumu-
lation.'” Variables associated with hematoma accumulation
were identified using previous literature and were included
in multivariable analysis. In order to avoid multicollinearity,
factors directly correlated were combined as a single var-
iable in multivariable analysis.

Results

In total, n = 2491 patients were screened for eligibility of
which n =907 patients were enrolled in the study (Figure 1).
Of these patients, n = 492 used no antithrombotics, n = 142
used VKA, and n = 213 used AP. Baseline characteristics
are presented in Table 1. The median age was 84 years (78—
88), n = 615 were female (68%), and 56% of the patients
had an ASA score of >3. Patients using VKA were com-
pared to AP (CC and AA) as well as to patients who did not
use antithrombotics. Patients using AP were significantly
older than patients without antithrombotics (84 years (79—
88) vs 83 years (76-88), P = .03). No differences in age
were present when VKA was compared to AP or to no
antithrombotics. Patients using AP were less frequently
female compared to no antithrombotics (62% vs 72%, P =
.007). No differences in gender were present when VKA
was compared to AP or to no antithrombotics. Patients
using AP had a higher NHFS compared to patients without
antithrombotics. No differences in NHFS were present
when VKA was compared to AP or to no antithrombotics.
Higher ASA score of 3—4 was more frequently present in
patients using VKA compared to either no antithrombotics
or AP (75% vs 46%, P < .001, and 75% vs 61%, P =.005,
respectively). Patients using AP had more frequently higher
ASA scores of 3—4 when compared to no antithrombotics
(61% vs 46%, P <.001). Preoperative hemoglobin showed
no differences between the 3 groups. GFR was significantly
lower in patients using VKA compared to no antith-
rombotics (58 (52-77) mL/min/1.73 m* vs 73 (56-90) mL/
min/1.73 m%, P <.001) as well as compared to AP (58 (52—
77) mL/min/1.73 m* vs 69 (46-89) mL/min/1.73 m?, P =
.01). Patients using AP had significantly lower GFR
compared to no antithrombotics (69 (46—89) mL/min/
1.73 m? vs 73 (56-90) mL/min/1.73 m? P = .04). No
differences in BMI were present between groups.

At admission, mean INR for patients using VKA was
3.2 £ 1.7. The mean preoperative INR for these patients
was 1.5 £ .3 after correction. Correction was performed
using vitamin K in 55% (n = 78) of the patients, and in 9%
(n=13) of the patients, additional PCC was needed besides
vitamin K. In 8% (n = 11) of the patients who had cor-
rection of the INR, only PCC was used. Of the patients
using VKA, 22% (n = 30) received no correction. Of these
patients, 12 had an INR <1.5 (1.2 +.2) at admission and 18
patients had an INR >1.5 (mean 2.1 £ .4). No complica-
tions occurred in the last group. Two patients with an INR
>1.5 who did not receive correction had general anesthesia
during surgery.

Perioperative variables are presented in Table 2. Pa-
tients using VKA had longer time to surgery compared to
both AP and no antithrombotics (24 (19-37) hours vs 19
(13-25) hours, P <.001, and 24 (19—37) hours vs 20 (13—
25) hours, P < .001, respectively). No differences were
present in time to surgery when AP was compared to no
antithrombotics. No differences were present between
groups regarding type of anesthesia, surgery time, surgical
approach, A hemoglobin, and estimated blood loss.

Clinical outcomes are presented in Table 3. Patients
using VKA more frequently received packed cell sup-
plementation than patients without antithrombotics (19%
vs 7%, P <.001). Patients using AP also more frequently
received more packed cell supplementation than patients
without antithrombotics (13% vs 7%, P = .03). No
differences in packed cell supplementation were present
when VKA was compared to AP. Hematomas occurred
more frequently if patients used VKA compared to no
antithrombotics (23% vs 11%, P =.001). No differences
in occurrence of hematoma were present when VKA was
compared to AP or when AP was compared to no an-
tithrombotics. Moreover, there were no differences in
postoperative drain use, days until drain removal, or
number of reoperations for neither hematoma nor in
occurrence of deep surgical site infection between the
three groups. Admission duration was longer when VKA
was compared to AP and to no antithrombotics (9 (7—
12) days vs 7 (5—11) days, P <.001, and 9 (7-12) days vs
7 (5-9) days, P < .001, respectively). No differences in
admission duration were found when AP was compared to
no antithrombotics. Last, no differences in readmission, 30-
day mortality, nor 1-year mortality were found between
groups.

Multivariable logistic regression analysis was performed
for hematoma accumulation. Since in univariable analysis,
only VKA was associated with hematoma accumulation,
multivariable analysis was performed exclusively for the
association between VKA and postoperative hematoma.
Results were presented in Table 4. Multicollinearity was
found between variables VKA, A hemoglobin, and packed
cell supplementation. These variables were therefore



Geriatric Orthopaedic Surgery & Rehabilitation 0(0)

All proximal femur fractures
(n=2491)

Exclusion
- intertrochanteric and subtrochanteric

fractures (n = 1575)
- No up-to-date medication list (n = 9)

Included femoral neck fractures

(n=907)
No anithrombotic use Antithrombotic use
(n=492) (n=415)

'

¥

(n=142)

Vitamin K antagonist

Antiplatelet therapy (Carbasalate
calcium or acetylsalicylic acid)

(n=213)

Figure |. Flowchart of patient inclusion.

Table I. Baseline Characteristics of Patients Using No Antithrombotic Drugs, Vitamin K Antagonists, and Antiplatelet Therapy.

Overall (907)

Group | (492)

Group 2 (142) Group 3 (213)

Factor n/known n (%) n/known n (%) n/known n (%) n/known n (%) P-value
Age (median (IQR)) 84 (78-88) 83 (76-88) 84 (80-88) 84 (79-88) .034
Female gender 615/907 (68) 355/492 (72) 92/142 (65) 132/213 (62) .017%
NHFS (median (IQR)) 5 (4-6) 5 (4-6) 5 (4-6) 5 (4-6) .015”
ASA score <.001?

1-2 393/898 (44) 263/487 (54) 35/141 (25) 83/211 (39)

34 505/898 (56) 224/487 (46) 106/141 (75) 128/211 (61)
Preoperatively Hb level (mean + SD) 80+ 1.0 80+ 09 80+ 1.0 79 £ 09 421
Preoperatively GFR (median (IQR)) 70 (50-88) 73 (56-90) 58 (42-77) 69 (46-89) <.001”
BMI A34°

<185 38/583 (7) 20/287 (7) 7/100 (7) 10/154 (5)

18.5-30 487/583 (83) 245/287 (85) 79/100 (79) 127/154 (84)

>30 58/583 (10) 22/287 (8) 14/100 (14) 17/154 (11)

Abbreviations: ASA, American Society of Anesthesiology; BMI, body mass index in kg/m% GFR, glomerular filtration rate in ml/min/1.73 m?% Hb,
hemoglobin in mmol/L; IQR, interquartile range; NHFS, Nottingham Hip Fracture Score; SD, standard deviation.
Group |: no antithrombotic drugs. Group 2: vitamin K antagonists. Group 3: antiplatelet (carbasalate calcium and acetylsalicylic acid) therapy.

? Pearson’s chi-squared test.
T Student’s t-test,
¥ Wilcoxon rank-sum test.

analyzed as a combined variable, which showed a sig-
nificant association with hematoma accumulation (OR
1.72, P = .015).

Discussion

To prevent potential devastating complications after hip
hemiarthroplasties such as deep SSIs, all preventable
causes for deep SSI should be reduced.'® Previous studies

showed that hematomas are a cause of deep SSL.'> An-
tithrombotic use is associated with hematoma accumulation,
and therefore, optimal handling of widely implemented
antithrombotic in perioperative setting is necessary.®
Question is whether current guidelines are optimal for
this cause since deep SSIs still occur in 5% of the geriatric
hip fracture patients after hip hemiarthroplasty and hema-
tomas occur in 15% of these patients.'> This current study
describes the effect of traditional antithrombotics on clinical
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Table 2. Perioperative Variables of Patients Using No Antithrombotic Drugs vs Vitamin K Antagonists and Antiplatelet Therapy.

Overall (907) Group | (492) Group 2 (142) Group 3 (213)

Factor n/known n (%) n/known n (%) n/known n (%) n/known n (%)  P-value
Time to surgery (hours) (median 20 (15-27) 20 (13-25) 24 (19-37) 19 (13-25) <.001°
(IQR))
Anesthesia .350%
Spinal 777/902 (86) 437/490 (89) 125/142 (88) 180/211 (85)
General 125/902 (14) 53/490 (11) 17/142 (12) 317211 (15)
Surgery time il
<45 min 132/903 (15) 75/490 (15) 22/141 (16) 26/212 (12)
245 min, <90 min 665/903 (74) 361/490 (74) 100/141 (71) 163/212 (77)
290 min 106/903 (11) 54/490 (11) 19/141 (13) 23/212 (11)
Minimally invasive surgical approach ~ 223/906 (25) 120/491 (24) 43/142 (30) 47/213 (22) 2057
A hemoglobin (mmol/L) (mean = SD) 1.6 £ 0.9 1.5+0.8 1.6 £ 1.1 1.6 £ 0.9 323°
Estimated blood loss (mL) (median 200 (150-300) 200 (150-300) 200 (150-300) 200 (150-300) .946°
(IQR))

Abbreviations: ASA, American Society of Anesthesiology; BMI, body mass index in kg/m% GFR, glomerular filtration rate in ml/min/1.73 m?% Hb,
hemoglobin in mmol/L; IQR, interquartile range; NHFS, Nottingham Hip Fracture Score; SD, standard deviation.

Group I: no antithrombotic drugs. Group 2: vitamin K antagonists. Group 3: antiplatelet (carbasalate calcium and acetylsalicylic acid) therapy.
?Pearson’s chi-squared test.

® Kruskal-Wallis.

¥ Wilcoxon rank-sum test.

Table 3. Clinical Outcomes of Patients Using No Antithrombotic Drugs vs Vitamin K Antagonists and Antiplatelet Therapy.

Overall (907)  Group | (492) Group 2 (142)  Group 3 (213)

Factor n/known n (%) n/known n (%)  n/known n (%) n/known n (%)  P-value
Packed cell supplementation 86/798 (I1) 35/467 (7) 25/129 (19) 26/202 (13) <.001*
Pain day | (VAS) (mean + SD) 2+2 2+2 32 32 .158°
Postoperative drain 544/900 (60) 300/488 (62) 83/142 (59) 129/210 (61) 799%
Hematoma 122/803 (15) 49/429 (11) 30/130 (23) 30/188 (16) .004*
Reoperation for hematoma 11/888 (1) 6/484 (1) 3/136 (2) 1/208 (1) 3572
Deep SSI 44/883 (5) 26/481 (5) 7/135 (5) 8/207 (4) 6917
Admission duration (days) (median (IQR)) 7 (5-10) 7 (5-9) 9 (7-12) 7 (5-11) <.001°
Readmission 83/879 (9) 46/479 (10) 18/136 (13) 15/204 (7) .198°
Mortality

30-day mortality 87/907 (10) 45/492 (9) 18/142 (13) 20/213 (9) 448°

I-year mortality 251/907 (28) 129/492 (26) 47/142 (33) 59/213 (28) 2727

Abbreviations: ASA, American Society of Anesthesiology; BMI, body mass index in kg/m% GFR, glomerular filtration rate in ml/min/1.73 m?% Hb,
hemoglobin in mmol/L; IQR, interquartile range; NHFS, Nottingham Hip Fracture Score; SD, standard deviation.

Group |: no antithrombotic drugs. Group 2: vitamin K antagonists. Group 3: antiplatelet (carbasalate calcium and acetylsalicylic acid) therapy.

? Pearson’s chi-squared test.

® Kruskal-Wallis.

Table 4. Multivariable Analysis Hematoma.

Factor OR 95% Cl P-value
VKA * A hemoglobin * packed cell supplementation 1.72 I.11-2.65 .015
INR preoperatively 19 .03-1.15 .070
Time to surgery .99 .98-1.00 .506

Surgery time <45 min .68 .22-2.66 .580
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outcome of geriatric patients with a femoral neck fracture for
which a hip hemiarthroplasty was placed when patients are
treated according to current guidelines.®’

The finding with the most extensive clinical impact was
a prolonged time to surgery in patients using VKA
compared to both patients using AP and no antith-
rombotics (24 (19-37) hours vs 19 (13-25) hours, P <
.001, and 24 (19-37) hours vs 20 (13-25) hours, P <.001,
respectively). Prolonged time to surgery is associated with
higher 30-day mortality rates, higher percentage of patients
being discharged to an institution, and more frequently
occurrence of postoperative complications as pneumonia,
myocardial infarction, or pulmonary embolism.'*'®!?
Conform current guidelines patients should be operated
within 48 hours after admission.®” The median time to
surgery in the study population was 20 (15-27) hours.
However, a significant delay in time to surgery was found
for patients using VKA despite aggressive correction of
INR with either vitamin K or PCC. To quickly correct
VKA, vitamin K was used in 55% of the patients using a
VKA."? Correction of INR is desirable for the use of spinal
anesthesia and hemostasis during surgery.”’ Prolonged
time to surgery for patients using VKA was previously
found in studies by Lawrence et al and Tran et al. These
studies describe that after controlling for baseline vari-
ables, VKA was associated with increased time to
surgery."®?! In these studies, the delay was not due to
failure of INR reversal but due to the hospital’s capacity
issues regarding availability of the surgical theater to
perform hip repair surgery. Another explanation for the
delay in surgery for patients using VKA is the indication
for which patients use VKA.?"**> The most common in-
dications for VKA are atrial fibrillation, thromboembolic
disease, and mechanical heart valves.”'*> These condi-
tions may delay surgery since more time is needed to
appropriately investigate and optimize patients with these
conditions before administration of anesthesia.”’

Hematomas occurred more frequently if patients used
VKA compared to no antithrombotics (23% vs 11%, P =
.001). No differences in occurrence of hematoma were
present when VKA was compared to no antithrombotics or
when AP was compared to no antithrombotics. One ex-
planation of the increased risk for hematoma is the short
half-life of vitamin K as reversal therapy for VKA.
Combining the half-life of vitamin K (ie, 25 hours in el-
derly patients) with the time to surgery (ie, 24 hours (19—
37) for patients using VKA), a rebound effect within the
postoperative period can occur.’ Since hematomas show
significant association with deep SSIs, precautions should
be taken to prevent these hematomas from developing.'
Adequate correction and prolonged monitoring of INR
with bridging therapy to prevent new cardiovascular
events is one of those precautions. To assess the role of
VKA in hematoma accumulation more specifically, a

multivariable logistic regression was performed. Multi-
collinearity was found between VKA, A hemoglobin,
and packed cell supplementation. These variables were
therefore combined into a new variable and assessed in
multivariable logistic regression analysis, which showed
significant association with hematoma accumulation (OR
2.12, P =.001).

Admission duration was longer when VKA was com-
pared to AP and to no antithrombotics (9 (7-12) days vs 7
(5-11) days, P<.001, and 9 (7-12) days vs 7 (5-9) days, P
<.001, respectively). No differences in admission duration
were found when AP was compared to no antithrombotics.
No differences were found in the use of wound drains and
the days until a drain was removed, which could therefore
not be the explanation for the prolonged time to be ready
for discharge. One variable that could be an explanation is
that more packed cells were supplemented postoperative in
patients using VKA, which could have prolonged hospital
stay.® Patients using VKA received more packed cell
supplementation than patients without use of antith-
rombotics (.4 = 1.1 units vs .2 £ .6 units, P <.001). Patients
using AP also received more packed cell supplementation
compared to no antithrombotics (.3 £ .8 units vs .2 + .6
units, P = .03). No differences in packed cell supple-
mentation were present when VKA was compared to AP.
The increased packed cell supplementation found in VKA
and AP could be explained if increased perioperative blood
loss was found. In this study however, no increase in
perioperative blood loss or in A hemoglobin was found
between groups. Previous studies showed that AP was not
associated with more packed cell supplementation even
though antithrombotic drugs are generally associated with
more perioperative blood loss.>*** Elderly patients how-
ever are particularly vulnerable to perioperative blood loss
and postoperative anemia due to presence of comorbidities
and limited physiological reserve.”® Therefore, the
threshold to supplement packed cells is lower in frail
geriatric hip fracture patients than in healthy patients.*®
This combined with the borderline normal hemoglobin
(overall 8.0 = 1.0 mmol/L) could explain the increased
packed cell supplementation found for patients with VKA
and AP use.

Strengths and Limitations

The aim of this study was not to assess potential causality
between antithrombotic use and undesirable clinical out-
comes after hip fracture surgery but to evaluate daily
practice of hip fracture surgery regarding antithrombotics.
This study therefore has an observational character and no
interventions were done. This was also the reason to
choose not to impute missing data. We excluded patients
who were unable to provide accurate information re-
garding antithrombotic use. This could however have
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induced selection bias since patients who cannot provide this
information are potentially also patients with insufficient
general practitioner contact and could therefore be the more
frail patients presented in this study population. We believe
this bias to be reduced to a minimum since in the Nether-
lands, the most frail patients frequently are institutionalized
and accurate medication information can be provided by
these institutions. There is also a risk of confounding by
indication. Patients using AP may be more comorbid than
patients using VKA since AP most frequently is prescribed
for patients with a prior myocardial infarction for which a
stent is placed or cerebrovascular event. VKA on the other
hand is prescribed for patients with atrial fibrillation,
thromboembolic disease, and mechanical heart valves. De-
spite differences in indication for the groups of antith-
rombotics in this study, no differences in 30-day mortality
rates or 1-year mortality rates were found. We believe that the
results of this study present an accurate image of the effects of
antithrombotics in daily practice since very limited exclusion
criteria were applied on the study population.

Conclusion

When geriatric hip fracture patients are treated according
to current guidelines regarding anticoagulation use, dif-
ferences in clinical outcomes between types of antith-
rombotics still occur. Patients using VKA or AP received
more frequently packed cell supplementation postopera-
tive compared to patients without antithrombotics. Also,
patients using VKA developed hematomas more fre-
quently. Collinearity was found between VKA use, A
hemoglobin, and packed cell supplementation. These 3
variables combined showed significant association with
more frequently occurring postoperative hematoma. Also,
admission duration was longer for VKA compared to AP
and to patients without antithrombotics. Despite higher
ASA score of 3 and 4 in patients with VKA and AP, no
differences in 30-day mortality or 1-year mortality were
found. Also, despite quick and aggressive correction of
INR, patients still had prolonged time to surgery. Quick
and aggressive correction of INR should nevertheless
remain one of the primary points of interest in optimizing
preoperative care of frail geriatric hip fracture patients to
prevent prolonged time to surgery, as well as the devel-
opment of postoperative hematomas.
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