378 pISSN : 1226-2102, eISSN : 2005-8918

Original Article J Korean Orthop Assoc 2016; 51: 378-386 e https://doi.org/10.4055/jkoa.2016.51.5.378 www.jkoa.org

THAE S8 220N o= N Enoxaparin 2
Oy @ Cf = = Enoxaparin 27 O]} 2F:
2= M Enoxaparin AFE2 9F&etT|?

-T

(4
QIE

LIS o RIS o HEXIA o HE7| O « HERY

| =
[RLEN = o

Preoperative Enoxaparin versus Postoperative Enoxaparin
Thromboprophylaxis in Hip Fracture Surgery:
Is Preoperative Enoxaparin Safe to Use?

Nam Hoon Moon, M.D.,, Jae-Hoon Jang, M.D.Z, Jin Sup Park, M.D.%,
Ki Young Park, M.D., and Young Gun Park, M.D.

Departments of Orthopaedic Surgery and *Cardiology, Pusan National University Hospital, Busan, Korea

Purpose: The purpose of this study was to evaluate the safety and efficacy of pre- and postoperative initiation of enoxaparin in treatment
of hip fracture.

Materials and Methods: In this study, we enrolled 629 consecutive patients with hip fracture who Pusan National University Hospital
between March 2009 and March 2014. Of these patients, 414 patients (65.8%) met the final inclusion criteria. Enoxaparin was administered
subcutaneously at 40 mg once daily starting 48 hours after surgery in 156 patients (group A), and immediately after admission in 258
patients (group B). The incidence of symptomatic venous thromboembolism (VTE) and risk of bleeding during hospitalization period were
compared between groups.

Results: The incidence of symptomatic VTE during the hospitalization period was 7.1% (11 patients) in group A and 5.4% (14 patients) in
group B. No significant difference in the rate of symptomatic VTE was found between the groups (unadjusted odds ratio [OR], 0.756; 95%
confidence interval [Cl], 0.334—-1.710; adjusted OR, 0.554; 95% Cl, 0.212—1.449). The incidence of symptomatic deep-vein thrombosis and
pulmonary embolism (including fatal and non-fatal) did not significantly differ between groups. However, fatal pulmonary thromboembolism
developed in two cases in group A and one patient expired postoperatively due to pulmonary hemorrhage in group B. Major bleeding and
all-cause death did not differ between groups.

Conclusion: Preoperative starting chemical thromboprophylaxis may be considered in the elderly patients with hip fracture who have risk
factors for venous thromboembolism.

Key words: venous thromboembolism, hip fractures, low molecular weight heparin
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Group A: 156 patients
40 mg of enoxaparin was administered
subcutaneously once daily starting
postoperative day 2 (after removal of drain)

Group B: 258 patients
Same regimen of group A with the addition
of 40 mg subcutaneous dose of enoxaparin
beginning at the time of admission

Figure 1. Flow chart of patient enroliment.
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Table 1. Patient Baseline Characteristics

Characteristic Group A (n=156)* Group B (n=258)" p-value

Age at surgery (yr) 77.9+8.27 (65-96) 77.8+7.15 (65-99) 0.866
Gender (male) 43 (27.6) 85(32.9) 0.251
Affected hip (right) 77 (49.4) 136 (52.7) 0.508
BMI (kg/m?) 22.2+3.77 (14.2-36.3) 21.8+3.52 (14.9-35.3) 0.334
BMI >30 kg/m’ 9(5.8) 14 (5.4) 0.883
History of VTE 7(4.5) 133.2) 0.797
Time from injury to surgery (d) 8.2+6.86 (1-56) 7.4+5.80 (1-45) 0.198
Underlying cancer 21 (13.5) 43 (16.7) 0.382
ASA classification 0.105

I 3(1.9 4(1.6)

[ 106 (67.9) 1563 (59.3)

i 47 (30.1) 95 (36.8)

\Y 0(0) 623
Anticoagulation 0.829

Aspirin 37 (23.7) 63 (24.4)

Plavix 6 (3.8) 9 (3.5

Warfarin 4 (2.6) 11 (4.3

Aspirin+Plavix 5@.2) 5(1.2)
Parker’s mobility score before injury 7.0+1.62 (1-9) 6.7+1.69 (1-9) 0.066
Type of fracture 0.752

Intertrochanteric 78 (50.0) 138 (53.5)

Femoral neck 76 (48.7) 116 (45.0)

Subtrochanteric 2(1.3) 4(1.0)
Type of surgery 0.202

Hemiarthroplasty 52 (33.3) 82 (31.8)

Total hip arthroplasty 19(12.2) 19(7.4)

Osteosynthesis 85 (54.5) 157 (60.9)
Type of anesthesia 0.539

General 120 (76.9) 191 (74.0)

Spinal 25(16.0) 52 (20.2)

Epidural 11(7.7) 15(5.8)
Operative time (min) 94.6+23.4 (30-200) 90.3+26.3 (30—220) 0.089

Values are presented as mean=standard deviation (range) or number (%). *Postoperative enoxaparin. 'Same regimen with the addition of preoperative
enoxaparin. BMI, body mass index; VTE, venous thromboembolism; ASA, American Society of Anesthesiologists.

oH2RO AFHo] 1822 ml, Bio] 1750 migith 23} ebdA] Aup=

& o 7Fo] Folgt Apo 7t itk Y7 F ZREFY] AT
(prothrombin international normalized ratio), Oﬂi%ib"l(hemo—
globin), 3| 0FE 22| E(hematocrit) 2] ¥Sh= oF - 7Ho]| §-2J5t 2F
°]7} g1 tH(Table 4).
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Table 2. Incidence of Symptomatic VTE during Hospitalization

Variable Group A (n=156)*  Group B (n=258)"  Unadjusted OR (95% Cl) Adjusted OR (95% Cl)
Symptomatic VTE 11(7.1) 14 (5.4) 0.756 (0.334-1.710) 0.502 0.554 (0.212-1.449) 0.229
Symptomatic DVT 7 (4.5) 8(3.1) 0.681 (0.242-1.916) 0.467 0.551 (0.178-1.699) 0.299
Symptomatic PE 4 (2.6) 6 (2.3) 0.905 (0.251-3.258) 0.878 0.670 (0.132-3.395) 0.629
Non-fatal PE 2(1.3 6 (2.3 1.833 (0.365-9.198) 0.461 1.673(0.261-10.720)  0.587
Fatal PE 2(1.3) 0(0) N/A 0.995 N/A 0.991

Values are presented as number (%) or median (range). *Postoperative enoxaparin. 'Same regimen with the addition of preoperative enoxaparin. VTE,
venous thromboembolism; OR, odds ratio; Cl, confidence interval; DVT, deep vein thrombosis; PE, pulmonary embolism; N/A, not available.

Table 3. Safety Outcomes

Variable Group A (n=156)* Group B (n=258)"
Primary outcome
Major bleeding 2(1.3 3(1.2) 1.000
Death from any cause 3(1.9 6 (2.3) 1.000
Secondary outcomes
Minor bleeding 7(4.5) 10 (3.9 0.761
Preoperative transfusion 27 (17.3) 54 (20.9) 0.375
Postoperative transfusion 117 (75.0) 188 (72.9) 0.633
Mean units of total transfusion 1.9+1.77 (0-9) 2.0+1.83 (0-11) 0.647
Estimated blood loss (ml) 275.0+183.8 (10-1,000) 256.1+184.9 (50-1,000) 0.313
Postoperative drainage (ml) 182.2+143.8 (15-900) 175.0+139.5 (20-1,050) 0.616

Values are presented as number (%) or mean=standard deviation (range). *Postoperative enoxaparin. 'Same regimen with the addition of preoperative
enoxaparin.

Table 4. Hematologic Trends
Variable Group A (n=156)*

Group B (n=258)"

Preoperative INR
Postoperative INR
Initial Ho level (g/dl)

Preoperative Hb level (g/dl)
POD 1 day Hb level (g/dl)
POD 5 days Hb level (g/dI)

Initial Het (%)
Preoperative Hct (%)
POD 1 day Hct (%)
POD 5 days Hct (%)

1.08£0.26 (0.87-3.12)
1.07+0.11 (0.92-1.63)
11.5+1.72 (6.9-15.8)
10.7£1.60 (6.6-15.0)
10.3+1.25 (7.3-13.6)
10.5+1.12 (7.1-13.5)

33.3+4.68 (20.6-46.8)
31.7+4.60 (20.0-44.9)
30.6+3.64 (21.8-40.6)
31.4+3.33 (21.6-40.4)

1.09+0.19 (0.87-3.12)
1.08=0.11 (0.91-3.51)
11.2+1.71 (6.7-15.8)
10.5:1.45 (6.6-15.0)
10.2+1.27 (7.0-13.6)
10.4+1.30 (6.6-13.9)
32.7+4.89 (19.7-46.8
31.3+4.22 (20.0-44.9
30.4+3.77 (21.8-40.6

)
)
)
31.0+3.85 (20.0-40.8)

0.725
0.190
0.115
0.260
0.512
0.569
0.200
0.286
0.581
0.260

Values are presented as meanzstandard deviation (range). *Postoperative enoxaparin. 'Same regimen with the addition of preoperative enoxaparin.

INR, international normalized ratio; Hb, hemoglobin; POD, postoperative day; Hct, hematocrit.
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Transfusion | o ol
BMI>30 kg/m” | ——
Cancer history | ——
DVT history | L —e—
Anticoagulant | i—o—
Diagnosis (pertrochanteric fx) | ——
Mobility score | -+
Anesthesia (general) | RED.
Operation (osteosynthesis) | e
ASA(l, 1) | —o
EBL | +
Time from injury to operation | -
BMI | -
Weight | 4
Group (group A) | Inas
Age | *
Sex (male) ——
0.0001 0.001 0.01 1.0 10.0 100.0 1,000.0
OR

Figure 2. Independent risk factors for thromboembolism in patients
with hip fractures. BMI, body mass index; DVT, deep vein thrombosis;
fx, fracture; ASA, American Society of Anesthesiologists; EBL, estimated
blood loss; Group A, postoperative enoxaparin; OR, odds ratio.
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