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Abstract
Background: Thromboembolism is one of the main causes of maternal mortality, which can be prevented
in many cases. The present study was designed to investigate the incidence and prophylaxis strategies
for maternal mortality following thromboembolism.

Methods: In this case series study, the data of the mortality cases were extracted according to the ethical
and security standards of the Ministry of Health of the country. The thromboembolism risk factors
measured and scored using a questionnaire entitled "the evaluation of risk factors for maternal mortality
following thromboembolism during pregnancy, labor, or post-partum".

Results: The maternal mortality rate was 16 per 100,000 live births. Among 297 mortality cases, 27 (9%)
death were due to thromboembolism. The mean gestational age was 32.5 weeks. Dyspnea (88.8%) and
tachycardia (18.5%) were found as common clinical manifestations in these patients. Sixteen cases
(59.3%) did not get heparin, 6 (22.2%) received single dose and 5 (18.5%) received two doses and more. In
these 11 cases, 5 (45%) patients received heparin before surgery, 1 after surgery, and 5 before and after
surgery. Twenty cases deceased in the �rst hours after delivery and the rest after 2 to 12 days. The
average score of risk for thromboembolism based on Royal College of Obstetricians & Gynecologist
(RCOG) guideline was 4.6.

Conclusion: It seems that one of the most important cause of maternal mortality in this study was the
lack of recognition of high-risk patients and the lack of prescription for prophylaxis with heparin and this
clearly explains the need for accurate screening of high-risk mothers, designing a standard form and the
care and treatment of these patients.

Introduction
Maternal mortality is one of the greatest tragedies with wide ranging consequences for the family and
society (1). It is an important public health indicator that re�ects both the quality of health care services
and the women’s status (2, 3). Reduction of maternal mortality serves as one of the most important
international development goals (4). Several factors such as gravidity, type of delivery, socioeconomic
status was found as the most important determinants of maternal mortalities in the region (3).

Primary causes of maternal mortality in U.S include infection, cardiac disease, hemorrhage,
thromboembolism and hypertensive disorders (5). Iran has also experienced a transition pattern in its
major causes of maternal mortality and morbidity from those characteristics of developing nations such
as hemorrhage and infection to causes more commonly seen in developed nations including
thromboembolism, cardiac diseases (6–8) and in not rare condition, post-operative complications (9).
Accurate recognition and attention on maternal mortality is critical to have an effective prevention (10).

Pregnancy is a prothrombotic and temporary condition that increase the risk of venous
thromboembolism (VTE) four to �ve times as compared to non-pregnant women (11, 12). The risk of
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venous thromboembolism is higher in women ages 35; Thrombophilia, lupus, cardiac disease, sickle cell
disease, obesity, �uid and electrolyte imbalance, postpartum infection and transfusion are the other
signi�cant risk factors (11). Many cases of VTE occur during the �rst trimester of pregnancy and the risk
increases with progression of gestational age and reaches the maximum after delivery (13).

Thromboembolic events related to pregnancy are reported by 13 people per 10,000 cesarean and also
suggests that cesarean delivery is associated with a �ve-fold increase in the risk of VTE incidence (14).
Women with preeclampsia are at risk of treating thromboembolic events, three times more than healthy
women, in the postpartum period. There is also a correlation between smoking and the increased risk of
VTE (15).

The most common signs were dyspnea at �rst and tachycardia in the second grade. Although these
symptoms can be completely similar in other illnesses such as heart disease or bleeding, but it indicates
that these symptoms should consider in pregnant women. On the other hand, these two signs seem to be
the most endearing signs of the disease, and in order to prevent maternal mortality, it should be
determined by accurate screening of high-risk mothers at an earlier stage. An X-ray of chest helps to
exclude other causes that lead to dyspnea and tachycardia (16).

Therefore, thromboembolism risk assessment should be performed at any time during pregnancy;
especially after delivery, or in cases with medical or surgical conditions (12). Identi�cation of these
factors is important and may reduce the incidence and improve its timely diagnosis. In the current study
we estimate the incidence, risk factors, and mortality from pregnancy-related venous thromboembolism.

Materials And Methods
In this retrospective study cases with thromboembolism coded as the underlying or contributory cause of
death in women aged 15–44 from March 2017 to February 2018 were evaluated. We included all women
with fatal VTE occurred during pregnancy or within 6 weeks post-partum, according to the de�nition of
maternal death. Medical records, autopsy reports and data from the Ministry of Health were examined in
order to detect contributing factors for VTE.

Obstetrical information such as parity, pregnancy complications and delivery complications. was
retrieved either. The study protocol was approved by the local ethics committee of Tehran University of
Medical Sciences. Patient records extracted in accordance with the ethical and security guidelines of the
Ministry of Health and the risk factors of thromboembolism measured using a questionnaire entitled
"Risk factors for thromboembolism during pregnancy and puerperium" that is summarized with the
scores based on Royal College of Obstetricians & Gynecologist (RCOG) guideline (17) in Table 1. The
scores will gather to reach a total value.
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Table 1
The evaluation of risk factors for thromboembolism during pregnancy and puerperium

Risk Factors Score

A) Risk factors related to general conditions

Body mass index (BMI) equal to or greater than 40 (before or during early pregnancy) 2

Age older than 35 years 1

BMI between 35–40 (before or early pregnancy / weight greater than 80 kg) 1

Parity ≥ 3 regardless of the current pregnancy 1

Smoking 1

Gross varicose veins (symptomatic or above the knee or with phlebitis, edema, skin changes) 1

B) Risk factors related to medical conditions

History of previous VTE (except for the reason of major surgery) 4

Acquired thrombophilia (antiphospholipid antibody syndrome): at least one laboratory test
and at least a clinical criterion

4

History of previous VTE due to major surgery 3

Any medical conditions: cancer, cardiac disease, active lupus, in�ammatory poly-arthropathy
or in�ammatory bowel disease, nephrotic syndrome, type 1 diabetes mellitus with
nephropathy, tuberculosis, current intravenous drug addiction

3

High risk inherited thrombophilia (de�ciency of anti-thrombin, protein S or C de�ciency,
homozygote low risk thrombophilia or more than one heterozygote low risk thrombophilia)

3

Low risk inherited thrombophilia (heterozygote factor 5 Leiden, G20210A prothrombin gene
mutation)

1

Family history of VTE in �rst degree relatives (spontaneous or estrogen dependent) 1

Anti-phospholipid antibodies (only laboratory criteria, without a clinical criteria) 1

C) Obstetrical Risk Factors

Cesarean section in labor 2

Current preeclampsia 1

Pregnancy with fertility IVF / ART methods (only considered during pregnancy) 1

Multiple pregnancy 1

Non-emergency cesarean (elective) 1

Instrumental delivery 1

Prolonged labor (more than 24 hours) 1
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Risk Factors Score

Postpartum hemorrhage (greater than 1 liter / blood transfusion) 1

Preterm labor (less than 37 weeks) in the current pregnancy 1

Intrauterine fetal demise (IUFD) in the current pregnancy 1

D) Transient Risk Factors

Ovarian hyper stimulation syndrome (only in the �rst trimester) 4

Surgery during pregnancy or postpartum (curettage, tubal closure, appendectomy..., except
for perineal immediate repair)

3

Severe vomiting of pregnancy (hyperemesis) 3

Systemic infections (antibiotics or admission needed) foe example: pneumonia,
pyelonephritis, postpartum wound infection

1

Hospitalization or immobilization (≥ 3 days rest in bed), dehydration 1

If total score is 4 or more, anticoagulant administration with prophylaxis dose start from the beginning of
the pregnancy. In score 3, it is recommended to start anticoagulant with prophylactic dosage from the
28th week of pregnancy. If total score is 2 or more postnatally or admitted to hospital antenatally,
consider thromboprophylaxis for at least 10 days. In prolonged hospitalization (≥ 3 days) or readmission
to hospital within the puerperium, consider thromboprophylaxis either (17).

Statistical Analysis
Mean (SD) (standard deviation) and percentage of frequency were calculated for descriptive objectives.
The data were analyzed by the SPSS version 18.

Results
The maternal mortality rate was 16 per 100,000 live births. Among 297 mortality cases in 1 year, 27 death
were due to thromboembolism. The mean (SD) age was 33.2 (3.3) years and the mean of gestational age
was 33 weeks + 6 days.

Dyspnea (88.8%) and tachycardia (18.5%) were the common manifestations in these patients. The
diagnosis of all cases was con�rmed by autopsy. Demographic and clinical data of the cases are listed in
Table 2.
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Table 2
Demographic and clinical data of the cases deceased due to thromboembolism

variable N (%)

Type of hospital Educational 21 (77.8)

Private 5 (18.5)

Charity 1 (3.7)

BMI* < 30 23 (85.2)

30–40 4 (14.8)

≥ 40 0

Blood Group A+ 11 (40.7)

O+ 8 (29.6)

B+ 5 (18.5)

AB+ 2 (7.4)

O− 1 (3.7)

A− 0

B− 0

AB− 0

Delivery Type NVD ** 6 (22.2)

CS *** Emergency 7 (25.9)

Elective 14 (51.9)

Parity ≥ 3 10 (37)

< 3 17 (63)

Infant gender Male 14 (51.9)

Female 13 (48.1)

1st min. Apgar Score 0 6 (22.2)

5 1 (3.7)

6 1 (3.7)

* body mass index, **normal vaginal delivery, ** cesarean section, **** intra uterine fetal demise, *****
in vitro fertilization/ assisted reproductive technology
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variable N (%)

7 4 (14.8)

8 3 (11.1)

9 12 (44.4)

Death time Morning shift 18 (66.7)

Evening shift 9 (33.3)

Delivery to death (days) 1 20 (74.1)

2 3 (11.1)

3 1 (3.7)

4 1 (3.7)

7 1 (3.7)

12 1 (3.7)

Blood transfusion Yes 11 (40.7)

No 16 (59.3)

Heparin prescription Yes Single dose 6 (22.2)

multiple doses 5 (18.5)

No 16 (59.3)

Time of Heparin prescription Before surgery 5 (18.5)

After surgery 1 (3.7)

Before & after surgery 5 (18.5)

None 16 (59.3)

Preterm labor Yes 13 (48.1)

No 14 (51.9)

IUFD**** Yes 7 (25.9)

No 20 (74.1)

Postpartum hemorrhage Yes 7 (25.9)

No 20 (74.1)

* body mass index, **normal vaginal delivery, ** cesarean section, **** intra uterine fetal demise, *****
in vitro fertilization/ assisted reproductive technology
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variable N (%)

Prolonged labor Yes 1 (3.7)

No 26 (96.3)

Instrumental delivery Yes 2 (7.4)

No 25 (92.6)

Sepsis Yes 3 (11.1)

No 24 (88.9)

Multiple pregnancy Yes 3 (11.1)

No 24 (88.9)

IVF/ART***** Yes 4 (14.8)

No 23 (85.2)

Antiphospholipid syndrome Yes 1 (3.7)

No 26 (96.3)

Cardiac Disease Yes 8 (29.6)

No 19 (70.4)

Hypothyroidism Yes 1 (3.7)

No 26 (96.3)

Cancer Yes 1 (3.7)

No 26 (96.3)

Diabetes Yes 4 (14.8)

No 23 (85.2)

Rheumatoid disease Yes 1 (3.7)

No 26 (96.3)

Hereditary thrombophilia Yes 1 (3.7)

No 26 (96.3)

Preeclampsia Yes 1 (3.7)

No 26 (96.3)

* body mass index, **normal vaginal delivery, ** cesarean section, **** intra uterine fetal demise, *****
in vitro fertilization/ assisted reproductive technology
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variable N (%)

Chronic hypertension Yes 3 (11.1)

No 24 (88.9)

Thromboembolism history Yes 1 (3.7)

No 26 (96.3)

* body mass index, **normal vaginal delivery, ** cesarean section, **** intra uterine fetal demise, *****
in vitro fertilization/ assisted reproductive technology

There were no any case of family history for thromboembolism, hospitalized or immobilized (≥ 3 days
rest in bed), dehydration, ovarian hyperstimulation syndrome, surgery during pregnancy or postpartum,
hyperemesis gravidarum, nephropathic disorders, smoking, intravenous drug addiction, in�ammatory
bowel disease and sickle cell disease among these patients.

The mean (SD) of thromboembolism score was 4.6 (1.9). Nine patients had score < 4 and 18 patients ≥ 4.
Heparin prescription frequencies based on different reasons are listed in Table 3.
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Table 3
Heparin prescription frequencies based on different

reasons
variable Heparin+ Heparin−

N (%) N (%)

Total score < 4 2 (22.2) 7 (77.8)

Total score ≥ 4 9 (50.0) 9 (50.0)

Death in morning shift 2 (22.2.0 7 (77.8)

Death in night shift 9 (50.0) 9 (50.0)

Normal Vaginal Delivery 3 (50.0) 3 (50.0)

Cesarean Section 8 (38.1) 13 (61.9)

Body Mass Index < 30 11 (40.7) 12 (59.3)

Body Mass Index ≥ 30 0 4 (100)

Parity ≥ 3 4 (40.0) 6 (60.0)

Parity < 3 7 (42.2) 10 (58.8)

Cardiac Disease Yes 4 (50.0) 4 (50.0)

No 7 (36.8) 12 (63.2)

Preterm Labor Yes 6 (46.2) 7 (53.8)

No 5 (36.8) 9 (64.3)

The rate of mortality with the history of VTE, anti-phospholipid syndrome and inherited thrombophilia
was one in each group and all 3 received heparin as prophylaxis. There were 3 cases with sepsis and
none of them got heparin.

Discussion
In this study, the risk factors for thromboembolism was investigated in 27 mortality due to mentioned
reason. The mean gestational age was 33 weeks + 6 days and nearly half of the cases experienced
premature births. This is the same reason as Simpson et al. study that reported delivery at gestational
age < 36 as a risk factor for VTE (18).

The use of risk score calculator may effectively and safely determine the duration of heparin therapy
(17). Darguad et al. indicated that in patients with moderate risk of VTE (score = 3–5), prescription of
heparin prophylaxis in the third trimester prevent thrombosis (19). In our study, the mean score of the
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thromboembolism was 4.6 suggesting that these cases were a high-risk population for thromboembolic
events; however only half of them with score more than 4 received heparin.

Although the age of 35 years in pregnant women is associated with an increased risk of thromboembolic
events (17), in this study the average age of the cases was 33.2 years that may reveal the impact of other
variables to increase the risk of thromboembolism. Although Danilenko-Dixon et al. also reported no
correlation between age and VTE in pregnancy and puerperium period (20).

More than 70% of cases have embolized in �rst day after delivery and about one half of them deceases
intrapartum. Since more than half of them did not even receive a single dose of heparin, the need to
quickly and accurately identify the indications of prophylactic treatment with heparin or other preventive
methods to reduce mortality in these mothers is obvious.

Available data suggests that the risk of VTE is higher after cesarean section than vaginal delivery (21).
The indications for cesarean and the conditions during/after the surgery could be involved in the
occurrence of thromboembolism and possibly mortality. The puerperium is the time of maximal risk of
pregnancy-associated VTE and several observational studies have assessed the risk of VTE after
cesarean Sect. (22–24).

Blondon et al. accounted maternal Body mass index (BMI) as an important risk factor for postpartum
VTE, grading from weak in overweight women to very strong in women with class III obesity (25).
However, in the other study, BMI was not related to VTE. This is similar to our result that BMI was in few
patients above or equal to 30 and in none of the mortalities more than 40.

Women with inherited thrombophilia or a positive family history even with no previous episode of VTE,
have a risk of developing a �rst VTE episode in pregnancy or postpartum period (26). The highest risks
were associated with homozygosity for factor V Leiden or the prothrombin G20210A variant (27). In the
present survey, one case had a history of VTE, one with an anti-phospholipid antibody syndrome, and the
other with hereditary thrombophilia that all received heparin. Thromboembolism happened may be due to
not receiving proper dosage of heparin.

Low molecular heparin is the preferred option for prophylaxis in most patients because of its better
bioavailability, longer plasma half-life, more predictable dose response, and improved maternal safety
(28, 29). Also heparin is more effective than vitamin K antagonists in preventing recurrent VTE and post-
thrombotic syndrome without increasing the risk of major bleeding events (30).

In our study, the most frequent blood group of mothers was A +. The study of Mirza Aghazadeh et al. also
had the highest reports of VTE associated with the A + blood group (31); Although this blood group
generally has a high prevalence in Iran (32). On the other population-based study blood groups A and AB
were associated with increased risk estimates for VTE in pregnancy and the puerperium either (33).

37% of mothers had more than 3 times delivery, 30% had heart disease, 21% had high blood pressure and
25% had stillbirth, it seems that these factors have a signi�cant effect on the risk of maternal conditions.
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Frequency of multiple pregnancy, severe bleeding, instrumental delivery, pregnancy by assisted
reproductive techniques, prolonged delivery, sepsis, preeclampsia, and underlying illness were observed in
less than 30 percent of these 27 mothers and showed that although these factors are predisposed to the
occurrence of thrombotic events, but they do not contribute much to our study.

There are studies on the prevalence of risk factors and etiology of maternal mortality that explain rupture
of membrane and severe bleeding are important risk factors in thromboembolism; therefore, precise
follow-up and, if necessary, preventive and interventional proceedings may be effective in preventing
maternal deaths.

Conclusion
The study concludes that a high proportion of maternal mortality following thromboembolism are
potentially preventable. It is suggested that pregnant women should be carefully evaluated for these risk
factors, and that health care personnel and pregnant mothers should be trained to diagnose the early
symptoms, as well as prevention and treatment of thromboembolic events.

The use of more accurate diagnostic methods for rapid diagnosis and control of the disease, as well as
postpartum care, particularly in high-risk individuals, including women over 35 years of age, a history of
more than three times pregnancy, a history of VTE, and the administration of prophylactic heparin with a
su�cient dose and duration, decrease maternal mortality.

Abbreviations
VTE
Venous Thromboembolism
BMI
Body Mass Index
NVD
Normal Vaginal Delivery
CS
Cesarean Section
IUFD
Intra Uterine Fetal Demise
IVF/ART
In Vitro Fertilization/ Assisted Reproductive Technology
SD
Standard Deviation

Declarations



Page 13/16

Ethics approval and consent to participate:

This manuscript was performed in accordance with Helsinki declaration. All patient’s data were kept
con�dential. This study was approved by Tehran University of Medical Science’s ethical committee.

Consent to publish:

The identity of the participants had not transpired.

Availability of data and materials:

The datasets used during the current study are available from the corresponding author on reasonable
request. They are divided in two group. The data of the patients that declared in the article and are
available with more detail by corresponding author and can be sent by her.

Competing interests: Not Applicable

Funding: Not Applicable

Authors' contributions:

M.S: Design of the work

M.G: Design of the work, Drafting the manuscript

B.S: Manuscript editing, Interpretation of data

M.T: Manuscript editing, Interpretation of data

E.L: Interpretation of data

All authors approved the submitted version (and any substantially modi�ed version that involves the
author's contribution to the study.

All authors are agreed both to be personally accountable for the author's own contributions and to ensure
that questions related to the accuracy or integrity of any part of the work, even ones in which the author
was not personally involved, are appropriately investigated, resolved, and the resolution documented in
the literature.

Con�ict of interest

None to be declared.

Acknowledgment



Page 14/16

This research has been part of the medical doctor’s thesis that was supported by Tehran University of
Medical Sciences.

References
1. MacDorman MF, Declercq E, Thoma ME. Making Vital Statistics Count: Preventing U.S. Maternal

Deaths Requires Better Data. Obstet Gynecol. 2018;131(5):759-61.

2. Sarani M, Shahraki Z, Shirazi M, Saravani S. Risk factors of maternal mortality in Sistan region: 10-
year report. Tehran University Medical Journal. 2014;72(9).

3. Zalvand R, Tajvar M, Pourreza A, Asheghi H. Determinants and causes of maternal mortality in Iran
based on ICD-MM: a systematic review. Reprod Health. 2019;16(1):16.

4. Khan KS, Wojdyla D, Say L, Gulmezoglu AM, Van Look PF. WHO analysis of causes of maternal
death: a systematic review. Lancet. 2006;367(9516):1066-74.

5. Kuriya A, Piedimonte S, Spence AR, Czuzoj-Shulman N, Kezouh A, Abenhaim HA. Incidence and
causes of maternal mortality in the USA. J Obstet Gynaecol Res. 2016;42(6):661-8.

�. Moazzeni MS. Maternal mortality in the Islamic Republic of Iran: on track and in transition. Matern
Child Health J. 2013;17(4):577-80.

7. Shirazi M RS-BFMS. Rupture of an unscarred uterus in a nullipar pregnant women with a history of
curettage: case report. Tehran University Medical Journal,. 2015;73(2):138-42.

�. Shirazi M, Hantoush-Zadeh S, Rezaie-Keikhaie K, Pirjani R. Spontaneous Uterine Rupture and Live
Fetus in 21th Week of Pregnancy with Hemorrhagic Shock Due to Placenta Percreta: A Case Report.
Case Reports in Clinical Practice. 2016;1(1):19-21.

9. Shirazi M, Zaban MT, Gummadi S, Ghaemi M. Peptic ulcer perforation after cesarean section; case
series and literature review. BMC Surg. 2020;20(1):110.

10. St Pierre A, Zaharatos J, Goodman D, Callaghan WM. Challenges and Opportunities in Identifying,
Reviewing, and Preventing Maternal Deaths. Obstet Gynecol. 2018;131(1):138-42.

11. James AH, Jamison MG, Brancazio LR, Myers ER. Venous thromboembolism during pregnancy and
the postpartum period: incidence, risk factors, and mortality. American Journal of Obstetrics &
Gynecology. 2006;194(5):1311-5.

12. Bates SM, Middeldorp S, Rodger M, James AH, Greer I. Guidance for the treatment and prevention of
obstetric-associated venous thromboembolism. Journal of thrombosis and thrombolysis.
2016;41(1):92-128.

13. Kourlaba G, Relakis J, Kontodimas S, Holm MV, Maniadakis N. A systematic review and meta‐
analysis of the epidemiology and burden of venous thromboembolism among pregnant women.
International Journal of Gynecology & Obstetrics. 2016;132(1):4-10.

14. Lindqvist P, Dahlbäck B, Marŝál K. Thrombotic risk during pregnancy: a population study. Obstetrics
& Gynecology. 1999;94(4):595-9.



Page 15/16

15. Alguel G, Vormittag R, Simanek R, Kyrle PA, Quehenberger P, Mannhalter C, et al. Preeclampsia and
pregnancy loss in women with a history of venous thromboembolism and prophylactic low-
molecular-weight heparin (LMWH) during pregnancy. Thrombosis and haemostasis.
2006;96(03):285-9.

1�. Bagaria SJ, Bagaria V. Strategies for diagnosis and prevention of venous thromboembolism during
pregnancy. Journal of pregnancy. 2011;2011.

17. Reducing the Risk of Venous Thromboembolism during Pregnancy and the Puerperium [Internet].
RCOG. 2015.

1�. Simpson E, Lawrenson R, Nightingale A, Farmer R. Venous thromboembolism in pregnancy and the
puerperium: incidence and additional risk factors from a London perinatal database. BJOG: An
International Journal of Obstetrics & Gynaecology. 2001;108(1):56-60.

19. Dargaud Y, Rugeri L, Vergnes MC, Arnuti B, Miranda P, Negrier C, et al. A risk score for the
management of pregnant women with increased risk of venous thromboembolism: a multicentre
prospective study. British journal of haematology. 2009;145(6):825-35.

20. Danilenko-Dixon DR, Heit JA, Silverstein MD, Yawn BP, Petterson TM, Lohse CM, et al. Risk factors for
deep vein thrombosis and pulmonary embolism during pregnancy or post partum: a population-
based, case-control study. American Journal of Obstetrics & Gynecology. 2001;184(2):104-10.

21. Greer IA. Thrombosis in pregnancy: maternal and fetal issues. The Lancet. 1999;353(9160):1258-65.

22. Bates SM, Greer IA, Middeldorp S, Veenstra DL, Prabulos A-M, Vandvik PO. VTE, thrombophilia,
antithrombotic therapy, and pregnancy: antithrombotic therapy and prevention of thrombosis:
American College of Chest Physicians Evidence-Based Clinical Practice Guidelines. Chest.
2012;141(2):e691S-e736S.

23. Jacobsen A, Skjeldestad F, Sandset P. Ante‐and postnatal risk factors of venous thrombosis: a
hospital‐based case–control study. Journal of Thrombosis and Haemostasis. 2008;6(6):905-12.

24. Jacobsen AF, Drolsum A, Klow NE, Dahl GF, Qvigstad E, Sandset PM. Deep vein thrombosis after
elective cesarean section. Thrombosis research. 2004;113(5):283-8.

25. Blondon M, Harrington L, Boehlen F, Robert-Ebadi H, Righini M, Smith N. Pre-pregnancy BMI, delivery
BMI, gestational weight gain and the risk of postpartum venous thrombosis. Thrombosis research.
2016;145:151-6.

2�. Friederich PW, Sanson B-J, Simioni P, Zanardi S, Huisman MV, Kindt I, et al. Frequency of pregnancy-
related venous thromboembolism in anticoagulant factor-de�cient women: implications for
prophylaxis. Annals of internal medicine. 1996;125(12):955-60.

27. Wu O, Robertson L, Twaddle S, Lowe GD, Clark P, Greaves M, et al. Screening for thrombophilia in
high-risk situations: systematic review and cost-effectiveness analysis. The Thrombosis: Risk and
Economic Assessment of Thrombophilia Screening (TREATS) study. Health Technol Assess.
2006;10(11):1-110.

2�. Sanson B-J, Lensing AW, Prins MH, Ginsberg JS, Barkagan ZS, Lavenne-Pardonge E, et al. Safety of
low-molecular-weight heparin in pregnancy: a systematic review. Thrombosis and haemostasis.



Page 16/16

1999;81(05):668-72.

29. Lepercq J, Conard J, Borel‐Derlon A, Darmon JY, Boudignat O, Francoual C, et al. Venous
thromboembolism during pregnancy: a retrospective study of enoxaparin safety in 624 pregnancies.
BJOG: An International Journal of Obstetrics & Gynaecology. 2001;108(11):1134-40.

30. Kearon C, Akl EA, Comerota AJ, Prandoni P, Bounameaux H, Goldhaber SZ, et al. Antithrombotic
therapy for VTE disease: antithrombotic therapy and prevention of thrombosis: American College of
Chest Physicians evidence-based clinical practice guidelines. Chest. 2012;141(2):e419S-e96S.

31. Mirza Aghazadeh M, Pirzadeh A, Hariri AM. Correlation between Blood Groups and Venous
Thromboembolism in Hospitalized Patients in Ardabil University of Medical Sciences A�liated
Centers. Journal of Ardabil University of Medical Sciences. 2014;14(1):71-8.

32. Keramati MR, Shakibaei H, Kheiyyami MI, Ayatollahi H, Badiei Z, Samavati M, et al. Blood group
antigens frequencies in the northeast of Iran. Transfusion and apheresis science. 2011;45(2):133-6.

33. Larsen TB, Johnsen SP, Gislum M, Moller CA, Larsen H, Sorensen HT. ABO blood groups and risk of
venous thromboembolism during pregnancy and the puerperium. A population-based, nested case-
control study. J Thromb Haemost. 2005;3(2):300-4.


