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Abstract

Enoxaparin, from the low molecular weight heparin group, is used as thromboprophylaxis in patients with risk factors following caesarean
section. The aim of this study was to investigate the effect of enoxaparin doses on the formation of deep vein thrombosis (DVT), wound site
infection (WSI), wound site hematoma (WSH) and hemogram results of patients on the 10th postoperative day. A retrospective examination was
made of the files of patients who had undergone a caesarean section operation and been administered enoxaparin as postpartum
thromboprophylaxis for 10 days postoperatively. Two groups were formed of 16 patients who received enoxaparin at dose of 60mg/day and 25
patients who received 40mg/day. The groups were compared in respect of age, weight, gravida, gestational week at the time of operation, the
leukocyte (Wbc), hemoglobin (Hb), and platelet (Plt) values on postoperative days 1 and 10, and the development of DVT, WSI, and WSH on
postoperative day 10. The development of WSI and WSH was determined to be significantly higher in the group that received 60mg/day
enoxaparin than in the group that received 40mg/day (p=0.007, p=0.008). With the use of 60mg/day enoxaparin, no change was observed in the
Whbc and Hb values on the postoperative 10th day compared to the 1st day (p=0.128, p=0.947), and a significant reduction was determined in Plt
values (p=0.014). With an increase in the dose of enoxaparin used as thromboprophylaxis following caesarean section in patients with risk
factors, there was seen to be an increase in the formation of WSI and WSH. Compared to a dose of 40mg/day, the use of 60mg/day enoxaparin
reduced serum Whbc, did not change Hb, and increased PIt values. Dose adjustment should be made for the drug used as caesarean postoperative
thromboprophylaxis in patients with indications, taking the side-effects of enoxaparin into consideration.
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1. Introduction

The likelihood of thromboembolism developing in pregnant guidelines, for the determination of pregnant patients at
females is 4-5-fold greater than in non-pregnant females. moderate-high risk of thromboembolism (8, 9).
Thromboembolic events in pregnancy are venous in 80% of
cases, and prevalence is 0.5-2.0 per 1000 pregnancies (1).
Deep vein thrombosis (DVT) is seen in 75% of pregnancy-
related venous thromboembolism (VTE), and pulmonary
embolism (PE) in 20-25% (2). The VTE risk is greater in the
postpartum period, and especially in the first two postpartum
weeks (3). In a meta-analysis of the relationship between
caesarean delivery and VTE, caesarean section delivery was

Various agents are used in postpartum
thromboprophylaxis. The most used drug group is low
molecular weight heparin (LMWH), but this may have side-
effects such as bleeding and hematoma (10). Enoxaparin is a
widely used LMWH (11). The aim of this study was to
investigate deep vein thrombosis (DVT), wound site infection
(WSI), wound site hematoma (WSH) and hemogram results
on the 10th postoperative day of patients administered
40mg/day or 60mg/day enoxaparin according to the risk
classification following caesarean section operation.

reported to be an independent risk factor for VTE, and the
estimated incidence of VTE was 0.003% which was seen to
be a 4-fold increase compared with vaginal delivery (4).

2. Materials and Methods

This retrospective study included 41 female patients who
underwent caesarean delivery and then received postpartum
thromboprophylaxis of enoxaparin for 10 days between
January 2019 and January 2021 in the Obstetrics and
Gynaecology Clinic of Turhal State Hospital. All the patients
were aged 18-36 years and had no comorbidities. Two groups
were formed of 16 patients who received enoxaparin at a dose
of 60mg/day and 25 patients who received 40mg/day.

While the leading cause of maternal death is hemorrhage
in developing countries, thromboembolic diseases are among
the leading causes in developed countries (5). Due to the high
prevalence of thromboembolism in pregnancy and the
postpartum period, and the severity of the outcomes, the
treatment and prophylaxis of this disease have a very
important place in antenatal care (6, 7). A national guideline
has been established in Turkey, based on the RCOG
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Patients were excluded from the study if they had an
allergy to heparin or heparin derivatives, liver failure, or any
findings of perioperative bleeding (intraabdominal,
retroperitoneal, and intracranial). As Turhal State Hospital is
a second level healthcare institution, patients with a known
high risk of thrombophilia, a history of VTE, a mechanical
heart valve, heart failure, active systemic lupus erythematous,
or active inflammatory bowel disease, were transferred to a
tertiary level healthcare institution. The study was approved
by the Local Ethics Committee of Gaziosmanpasa University
with no: 21-KAEK-070.

All the patients underwent caesarean operation by the
same surgeon. The operations were conducted under spinal or
general anesthesia. The abdomen was entered with a
Pfannenstiel caesarean-type incision, and the uterus was
opened with a transverse incision. In all the operations, the
uterus was sutured in a single layer after the procedure. At
mean 8 hours postoperatively, the patients were mobilized
and thromboprophylaxis was started at the postoperative 12t
hour. In the postnatal period, prophylactic enoxaparin was
administered for 10 days to patients with >2 points (apart
from those with a history of VTE or high-risk thrombophilia)
in the VTE risk factors according to the “management
guidelines for venous thromboembolism in pregnancy”
published by the Republic of Turkey Ministry of Health in
2017 (12) (Fig. 1).

Enoxaparin was administered as a single dose of
40mg/day to patients <90 kg body weight and at 60 mg/day to
those weighing >90 kg. A record was made for each patient of
age, weight, gravida, gestational week, and postoperative first
day hemogram results. The patients were discharged after 48
hours at the earliest and were called for follow up at
postoperative 10 days. The development of DVT-PE, the
presence of wound site infection or hematoma, and
hemogram results were recorded. All these data were
compared between the two groups of patients who received
60mg/day enoxaparin and those who received 40 mg/day. The
changes in the hemogram from postoperative day 1 to day 10
were also compared between the groups.

Statistical Analysis: Data obtained in the study were
analyzed statistically using SPSS wvn. 20.0 software
(Statistical Package for Social Sciences Chicago, IL, USA).
Descriptive statistics were stated as mean =+ standard
deviation (SD) values for continuous variables and as number
(n) and percentage (%) for categorical values. In the paired
group comparisons, the Independent Samples t-test, Mann
Whitney U-test, or the Chi-Square test were used. A value of
p<0.05 was accepted as statistically significant.

3. Results

Evaluation was made of a total of 41 females applied with
enoxaparin following caesarean section delivery, as 25
patients who received 40mg/day and 16 patients who received
60 mg/day. The mean age of the patients was 27.20+4.76

63

Table 1. Comparison of the groups administered enoxaparin 40
mg/day and enoxaparin 60 mg/day for thromboprophylaxis after

Enoxaparin 40 | Enoxaparin 60 | p
mg/day (n=25) | mg/day (n=16)

(@]
(¢
w2
)
=
8
=3
w2
o
Q
g
o
=]

Age (years) 2720+ 4.76 26.25+4.49 0.451
2(1-3) 2(1-3) 0.754

WEIGWEIRVETOIRIeY] 77.68 + 8.47 98.75 +£7.03 <0.001*
38 (34-41) 39 (34-40) 0.882
8.79 +2.96 821 +3.41 0.385

1stday(103/uL)

Whe in po. 829+3.9 9.14+3.21 0.302

10 day(10%/uL)

Hb in po.1%day(g/dL) ENEENNE] 11.49 +1.67 0.862

Hb in po.10® 11.04+£097  11.05£143 0715
day(g/dL)
Pltin 259.92 +55.34 264.19 +58.47 0.904

po.15'day(103/uL)

Plt in po.10" 203.16 £61.53 171.75+£39.69 0.316

day(10°/uL)

2(8) 7 (43.75) 0.007*
0 4(25) 0.008*
DVT 0 1 (6.25) 0.236

Variables presented as mean + sd and number (%). Wbc= white
blood cell, Hb= hemoglobin, Plt= platelet, po.=postoperative, 1IS=
Infection in the incision site, HIS= Hematoma under the incision
site, DVT= Deep Vein Thrombosis

The development of WSI and WSH was determined to be

PIt values on the postoperative 1st and 10th days, no
statistically significant difference was determined between the
groups (p=0.385, p=0.302, p=0.864, p=0.715, p=0.904,
p=0.316) (Table 1).

From postoperative day 1 to postoperative day 10, there
was a decrease of 56.76£55.61 103/uL in the serum Plt value
in the 40 mg/day enoxaparin group and a decrease of 92.44
+48.53 103/pL in the 60 mg/day enoxaparin group. The
change in Pt was statistically significant between the groups
p=0.014).

~~

From postoperative day 1 to postoperative day 10, there
was a decrease of 0.5+4.04 103/uL in the serum WBC value
in the 40 mg/day enoxaparin group and an increase of
0.92+3.27103/uL in the 60 mg/day enoxaparin group, and the
difference between the groups was not statistically significant
(p=0.128). From postoperative day 1 to postoperative day 10,
there was a decrease of 0.75+1.70 g/dL in the serum Hb value
in the 40 mg/day enoxaparin group and a decrease of
0.43+2.06 g/dL in the 60 mg/day enoxaparin group. The
change in Hb was not statistically significant between the
groups (p=0.947) (Table 2).
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Table 2. Comparison of the changes in Wbc, Hb and PIt levels of
groups from postoperative 1° to postoperative 10" days

Enoxaparin Enoxaparin 60
40 mg/day
(n=25)

mg/day
(n=16)

Whc (10%/uL) 0.5+ 4.04
Hb(g/dL) 0.75+£1.70

p value

-0.92 £3.27 0.128

0.43 +£2.06 0.947
PIt(103/uL) 56.76 + 92.44 + 48.53 0.014*
55.61

Variables presented as mean +sd and number (%). Wbc= white
blood cell, Hb= hemoglobin, Plt= platelet

4. Discussion

Within a two-year period, 41 patients who had undergone
caesarean section operation in the single centre of the
Obstetrics and Gynaecology Clinic of Turhal State Hospital
received enoxaparin as postpartum thromboprophylaxis
according to the “guidelines for the management of venous
thromboembolism in pregnancy” published by the Republic
of Turkey Ministry of Health in 2017. Of these patients, 16,
weighing <90 kg received enoxaparin at a dose of 40mg/day
and 25, weighing>90kg received 60 mg/day. The results of
this study showed that with an increase in enoxaparin dose,
there was an increase in the formation of WSI and WSH.
Compared to enoxaparin at a dose of 40mg/day, with the use
of 60mg/day, no change was observed in the serum WBC and
Hb values, and a reduction was seen in Plt values.

During pregnancy, the risk of DVT or PE is
approximately 0.1%, and this rate is 3-4 folds higher than in
non-pregnant women of the same age (13). During the
pregnancy and for 6-8 weeks postpartum, the DVT risk
increases 5-6-fold. The frequency of DVT in pregnancy is
0.05%-1.8% and in pregnant patients who have a caesarean
delivery, this rate increases to 2.2%-3% (14). Previous studies
in literature have shown the efficacy of postpartum
thromboprophylaxis (15). In a review of international
guidelines, it was reported that LMWH administered for one
week postpartum reduced the likelihood of DVT development
by 70% (3). Caesarean section delivery increases the risk of
venous thromboembolism2-fold. Nevertheless, this risk for a
healthy woman with no risk factors is still low (1/1000) (1).
In the current study, PE was not observed in any patient, and
DVT developed in only one patient. Due to the low numbers,
no significant relationship could be determined between
enoxaparin dose and DVT development.

LMWH may have side-effects such as bleeding and
hematoma (16). Thrombocytopenia and osteoporosis are
rarely seen side-effects caused by heparin (17). In a previous
observational study, the likelihood of severe hemorrhage
associated with LMWH was reported to be 0.3%-1.1% (18-
20). In another study, it was calculated that to prevent each
DVT, treatment with LMWH would cause two major
hemorrhages, seven wound hematoma, and si transfusion
cases (3, 21). In contrast, Watanabe et al. reported that
enoxaparin started immediately after caesarean did not

increase the incidence of hemorrhagic complications and
showed that of 131 cases, there was only one case of potential
incision hematoma, and no change was recorded in
hemoglobin (22). In the current study, of the 25 patients who
received 40mg/day enoxaparin, WSI developed in two
patients and no cases of WSH or DVT were observed.

In heparin-related thrombocytopenia, although the risk
changes according to the form used, there is a risk of
thrombocytopenia associated with all heparin preparations.
Therefore, whatever type of heparin is used, the thrombocyte
count of all patients using heparin should be monitored
closely for at least 5-14 days after starting treatment (5, 23).
This causes hypercoagulopathy, which is observed in platelet
IgG antibody activation (24). In the current study, a
significant reduction was seen in the Plt values from the first
to the tenth day.

The selection of an appropriate and safe dose of
enoxaparin is clinically important for obese women as this
patient population is at high risk of developing DVT and
hemorrhage after giving birth (25, 26). Of the 16 patients who
received 60mg/day enoxaparin in the current study, WSI
developed in 7, WSH in 4, and DVT in 1. The frequent
occurrence of WSI was attributed to maternal excess weight.

There were some limitations to this study, primarily the
retrospective design, and that patient data were gathered from
the available patient follow-up forms and then analyzed. The
low number of patients in each group may have been the
reason that significant results were not obtained in the
comparisons of some parameters. Therefore, there is a need
for further prospective studies with a greater number of
patients.

In conclusion, the Republic of Turkey Ministry of Health
has set a target of the application of postpartum
thromboprophylaxis to at least 50% of patients undergoing
caesarean section delivery. The administration of enoxaparin
at doses of 40mg/day and 60mg/day to pregnant patients at
moderate — high risk of thromboembolism is effective and
safe, but the side-effects of enoxaparin must not be
overlooked. For patients with indications after caesarean
delivery, there should be good dose adjustment of enoxaparin

to be used as thromboprophylaxis.

Conflict of interest
None to declare.

Acknowledgments
None to declare.

References
1. Thromboembolism in pregnancy. Practice Bulletin No. 123.
American College of

Obstetricians and Gynecologists. Obstet Gynecol 2011; 118:718—
729.

2.T.C. Saghk Bakanlig1 Tirkiye Halk Sagligi Kurumu. Riskli
Gebelikler Yonetim Rehberi. 2014, Ankara.

64



Sahin and Cura Sahin / J Exp Clin

3.Kotaska A. Postpartum venous thromboembolism prophylaxis
may cause more harm than benefit: a critical analysis of
international guidelines through an evidence-based lens. BJOG.
2018; 125:1109-1116.

4.Buyik 1. Sezaryen Sonrasi Tromboflaksisinin Uygulanan Olgularin
Degerlendirilmesi. ACU Saglik Bil Derg 2020; 11(4):641-645.

5.T.C. Saglik Bakanlig1 Tiirkiye Halk Sagligi Kurumu. Gebelikte
vendz tromboembolizm ydnetim rehberi. 2017, Ankara.

6.Royal College of Obstetricians and Gynaecologists Green-Top
Guideline No. 37a: Reducing the Risk of Thrombosis and
Embolism During Pregnancy and the Puerperium. London:
RCOG, 2015.

7.Sénat MV, Sentilhes L, Battut A. Postpartum practice: guidelines
for clinical practice from the French College of Gynaecologists
and Obstetricians (CNGOF). Eur J
ObstetGynecolReprodBiol.2016;202:1-8.

8.Lindqvist PG, Hellgren M. Obstetric thromboprophylaxis: the
Swedish guidelines. AdvHematol. 2011; 2011:157483.

9. Nystrom PO, Jonstam A, Hojer G, Ling L. Incisional infection
after colorectal surgery in obese patients. ActaChirScand 1987;
153: 225-227.

10. Samama MM. Epidemiology of risk factors of deep venous
thrombosis (DVT) of the lower limbs in community practice: the
SIRIUS study. ThrombHaemost 1993; 769:763.

11. Heit JA, Silverstein MD, Mohr DN, Petterson TM, O’Fallon
WM, Melton LJ 3rd. Risk factors for deep vein thrombosis and
pulmonary embolism: A population-basedcase-control study.
ArchInternMed 2000;160(6):809-815.

12. Alikhan R, Cohen AT, Combe S. Risk factors for venous
thromboembolism in hospitalized patients with acute medical
illness: Analysis of the MEDENOX Study. ArchInternMed
2004;164(9):963-968.

13.Shannon M. Bates. Treatment and prophylaxis of venous
thromboembolism during pregnancy. ThrombosisResearch 2003;
108:97-106.

14. Kafkas S, Kadikoylii G. Gebelik ve kalitsal trombofili. ADU Tip
Fakiiltesi
Dergisi 2005; 6:43-50.

15.Goto M, Yoshizato T, Tatsumura M. Safety and efficacy of
thromboprophylaxis using enoxaparin sodium after cesarean
section: A  multi-centerstudy in Japan. Taiwan J

65

ObstetGynecol.2015;54:248-252.

16. Schulman S, Beyth RJ, Kearon C, Levine MN. American
College of Chest Physicians. Hemorrhagic complications of
anticoagulant and thrombolytic treatment: American College of
Chest Physicians Evidence-Based Clinical Practice Guidelines
(8th Edition). Chest 2008; 133:257-298.

17.Sagaram D, Siddiq Z, Eisenberger AB. Heparin-Induced
Thrombocytopenia during Obstetric Hospital Admissions. Am J
Perinatol. 2018; 35:898-903.

18.Rodger M. Pregnancy and venous thromboembolism: ‘TIPPS’
for risk stratification. HematologyAm. Soc. Hematol. Educ.
Program 2014; 2014:387-392.

19. Greer IA, Nelson-Piercy C. Low-molecular weight heparins for
thromboprophylaxis and treatment of venous thromboembolism
in pregnancy: a systematic review of safety and efficacy. Blood
2005; 106:401-407.

20. Bauersachs RM, Dudenhausen J, Faridi A. Risk stratification and
heparin prophylaxis to prevent venous thromboembolism in
pregnant women. ThrombHaemost 2007; 98:1237-1245.

21.Kotaska A. Postpartum venous thromboembolism prophylaxis
may cause more harm than benefit: a critical analysis of
international guidelines through an evidence-based lens. BJOG.
2018; 125:1109-1116.

22. Watanabe T, Matsubara S, Usui R, Izumi A, Kuwata T, Suzuki
M. No increase in hemorrhagic complications with
thromboprophylaxis using low-molecular-weight heparin soon
after cesarean section. J ObstetGynaecol Res. 2011
Sep;37(9):1208-1211.

23. Arepally GM. Heparin-induced thrombocytopenia. Blood. 2017,
129:2864-2872.

24.Cuker A, Arepally GM, Chong BH. American Society of
Hematology 2018 guidelines for management of venous
thromboembolism: heparin-induced thrombocytopenia. Blood
Adv. 2018; 2:3360-3392. Shelkrot M, Miraka J, Perez ME.
Appropriate enoxaparin dose for venous thromboembolism
prophylaxis in patients with extreme obesity. Hosp Pharm. 2014
Sep;49(8):740-747.

25. Gilmartin CE, Cutts BA, Ismail H. Venous thromboembolism
prophylaxis of the obese postpartum patient: A cross-sectional
study. Aust N Z J ObstetGynaecol. 2020 Jun;60(3):376-381.

26. Greinacher A. Heparin-induced thrombocytopenia. N Engl J
Med. 2015; 373:1883-1884.



