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Abstract
Objective: To determine the role of anti-annexin V antibodies (a-A5) as an etiologic factor in recurrent pregnancy failure.
Study design: Prospective observational study.
Material and methods: The study included ninety first trimester pregnant women who had a history of unexplained recurrent miscarriage 
(group I) with ninety well-matched pregnant women with a history of normal reproductive outcome allocated as control group (GII) and 
another ninety nonpregnant women (GIII). Sera from all women controls were analyzed for anti-annexin antibody measured by Elisa.
Results: The mean value of a-A5 was 11.37 ± 6.78, 7.7 ± 1.40 and 6.20 ± 0.95 ng/ml in groups I, II and III respectively. There was a 
significant increase in the mean value a-A5 among women with a history of recurrent miscarriage, compared with controls. The mean value 
was 13.92 ± 2.42 ng/ml among patients with unfavourable outcome, compared with a corresponding value of 6.95 V 0.58 ng/ml among 
women with favourable outcome. The receiver operator characteristic curve revealed that the cutoff value of a-A5 was 8.61 ng/ml.
Conclusion: This study emphasizes the relationship between anti-annexin V antibodies and recurrent miscarriage.
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Introduction
Recurrent pregnancy loss (RPL) is the loss of 3 or more 
spontaneous consecutive pregnancies.1 The antiphos-
pholipid antibody syndrome is an autoimmune con-
dition in which venous or arterial thrombosis and 
recurrent pregnancy losses occur in patients hav-
ing serologic evidence of antibodies against anionic 
phospholipid protein complexes. The pathophysio-
logic mechanisms of this syndrome have not yet been 
established.2

Annexin-V is an anionic phospholipid-binding 
protein with potent anticoagulant activity. It inhibits 
prothrombin activation and is able to prevent throm-
bus formation under normal venous and arterial blood 
flow conditions.3

Annexins are important in various cellular 
and physiological processes such as providing a 
membrane scaffold, which is relevant to changes in 
the cell’s shape. Also, annexins have been shown to 
be involved in trafficking and organization of vesicles, 
exocytosis, endocytosis and also calcium ion chan-
nel formation.4 Annexins have also been found out-
side the cell in the extracellular space and have been 
linked to fibrinolysis, coagulation, inflammation and 
apoptosis.5

It was shown that cells undergoing apopto-
sis break up the phospholipid asymmetry of their 
plasma membrane and expose phospholipid-like 
phosphatidylserine (PS) which is translocated to 
the outer layer of the membrane. This occurs in the 
early phases of apoptotic cell death during which 
the cell membrane remains intact. This PS exposure 
may represent a hallmark in detecting dying cells.6 
A number of studies suggest that displacement of 
annexin-V shield from the syncitiotrohpblastic 
surface by anti-annexin V antibodies is causative 
in the generation of thrombogenic environment and 
consequent fetal loss.7

The diagnostic significance of anti-annexin anti
bodies has been studied by many authors. Yet, the 
results of these studies remain controversial. Some 
authors focus their efforts on animal models and 
investigate fundamental issues concerning the role of 
annexin antibodies in the process of thrombogenesis.8

The aim of this work was to evaluate the prevalence 
of annexin V antibodies in women with early recurrent 
miscarriage.

Subjects and Methods
This study was carried out on 270 women recruited 
from the outpatient clinic of the department of Obstet-
rics and Gynecology of Tanta University Hospitals, 
during the period from January 2008 to December 
2009. Cases were classified into three groups; each 
group includes 90 multiparous women. The first group 
included 90 first trimester pregnant women with his-
tory of repeated abortion, otherwise was normal and 
followed up till 28 weeks (age of medicolegal viability 
in Egypt). The second group (controls) included 90 
normal first trimester pregnant women with no history 
of repeated abortion and followed up till 28 weeks. 
The third group included 90 healthy nonpregnant 
women with history of repeated abortion.

All women were subjected to history taking, clini-
cal and ultrasonographic examination and routine 
laboratory investigations. Estimation of anti-annexin 
V antibodies was done by ELISA technique.9

An informed consent was taken from each case, 
after proper counseling. Analysis of the results was 
done using the mean, standard deviation, unpaired 
t-test, linear correlation according to the methods 
described by Petrie and Sabin10 using SPSS software 
statistical computer package version 12.

Results
The results of the current investigation are summarized 
and depicted in three tables and one figure. As regards 
age, there was no significant difference between the three 
studied groups. Concerning gravidity, in group I all cases 
were $4 gravidas; in group II 26.67% were 3rd gravida 
and 73.33 were $4 gravidas; in group III 32.22% were 
primigravidas, 31.11% were 2nd gravidas, 30.00% were 
3rd gravidas and 6.67 & were $4 gravidas.

In contrast, there was a statistical significant rise 
in serum levels of anti-annexin antibodies among first 
trimester pregnant women with history of repeated 
abortions in comparison with the controls (Table 1). 
Similarly, there was a significant elevation in anti-
annexin V antibodies in patients with unfavorable 
outcome versus controls (Table  2). The Receiver 
Operator Characteristic curve shows that the cutoff 
value of anti-annexin V antibodies was 8.61 ng/ml. 
The Sensitivity was 81.67%. Specificity, positive 
predictive value and negative predictive value were 
(80.83%, 81.67% and 60.0%) respectively.
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Discussion
Annexin V is also known as placental anticoagulant 
protein I, is located on the apical surface of the 
placental syncytiotrophoblast and, with the devel-
opment of the placenta during pregnancy, a massive 
exposition of A5 to the circulating immune cells 
could occur.8

Anti-annexin V antibodies (a-A5) have been 
detected for the first time 10 years ago in patients 
with systemic lupus erythematosus (SLE). Since then, 
these antibodies have been associated with the occur-
rence of thrombotic events and/or recurrent abortions 
in patients with SLE and anti-phospholipid syndrome 
(APLS) as well as digital ischemia in patients with 
systemic sclerosis (SSc). Although the mechanisms 
leading to the occurrence of a-A5 have not been 
completely elucidated, it has been proposed that in 

the context of increased apoptosis, extracellular/
membrane annexin V might constitute an antigenic 
stimulus for specific antibody production. Moreover, 
it is suspected that a-A5 may interfere with annexin 
V function(s) and exert a detrimental role leading to 
thrombosis and/or vascular occlusion.11

Antibodies against annexin-V were controversially 
reported to be associated with recurrent abortions or 
failures of in-vitro-fertilization attempts.12,13 Recogni-
tion by anti-annexin V antibody of adhered annexin V 
on trophoblast cell structures might represent a potential 
pathologic mechanism by which these antibodies can 
cause defective placentation.14

The current investigation demonstrated the pres-
ence of a significant elevation in anti-annexin V 
antibodies in the serum of first trimester pregnant 
women having a history of repeated abortion when 
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Figure 1. Comparison of anti-annexin V antibodies (ng/ml) concentration in relation to outcome of pregnancy among patients of group I.

Table 1. Age and anti-annexin antibodies among studied groups.

Age Anti-annexin antibodies
Group I Group II Group III Group I Group II Group III

Range 23–36 22–35 20–35 6.25–32 5–10.5 5–7.75
Mean 27.33 27.00 27.33 11.37 7.70 6.20
SD 3.10 3.74 4.25 6.78 1.4 0.95
F-value 0.235

0.971
39.118
  0.000P

Note: Demonstrates a significant elevation in anti-annexin V antibodies in group (I) compared with group (II) and group (III), but there was no significant 
difference between group (II) and group (III).
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compared with nonpregnant and first trimester 
pregnant women having no history of repeated 
abortion.

The association between increased levels of anti-
annexin V in cases of fetal loss during pregnancy 
can be explained by the fact that antibodies against 
annexin A-V destroy its 2-dimensional crystal struc-
ture and uncover the phospholipids in the membrane, 
making them available for contribution to various 
coagulation mechanisms.15,16 Rand et  al7 and Wang 
et  al17 showed that the infusion of a-A5 decreases 
the binding of anti-annexin V to the apical surfaces 
of syncytiotrophoblasts in the placenta and leads to 
placental thrombosis, necrosis and fetal loss.

As regards the relation of anti-annexin V 
antibodies concentration to outcome of pregnancy 
(Table 3) among first trimester pregnant women 
having a history of repeated abortion, the present 

study depicted increased significant values of anti-
annexin antibodies in patients with unfavorable out-
come more than those with favorable outcome.

Bizzaro et  al18 found positive a-A5  in 17% of 
women with recurrent miscarriages. An important 
finding in this study is that 19% of the anti-cardiolipin 
antibodies -negative patients were a-A5 positive. 
Moreover, 50% of the patients with one positive 
antiphospholipid (APL) had positive a-A5. The latter 
strongly correlated with the presence of recurrent 
miscarriages.

In 2006, Zammiti et al19 found that positive a-A5 
and anti-b2GPI antibodies are independent risk fac-
tors for recurrent pregnancy loss.

Rand proposed that thrombosis and pregnancy loss 
in the antiphospholipid syndrome may be caused by 
disruption of this Annexin-V shield by antiphospholipid 
(and cofactor) antibodies, thereby increasing the net 
quantity of thrombogenic phospholipids exposed to the 
circulating blood.2 Nojima et al found annexin V anti-
bodies in 64% of patients with intrauterine fetal loss.20

Arnold et  al21 found positive a-A5  in 35% of the 
ACL positive and in 29% of the anti-cardiolipin anti-
bodies -negative female patients with fetal loss but 
suggested that a-A5 is not a risk factor for a fetal loss.

In a cohort of female patients with recurrent preg-
nancy loss, Ulcova-Gallova et  al22 found positive 
a-A5 in 13.5% of the cases.

Lastly, we conclude the presence of a relation-
ship between anti-annexin V antibodies and recurrent 
miscarriage.

Table 3. Evaluation of results of anti-annexin V antibody test for detection of abortion among studied pregnant women 
(group I and group II).

Test results Pregnancy outcome
Aborted Exceeded 28 weeks Total
No % No % No %

#8.61 23 18.33 97 80.83 120 60
$8.61 49 81.67% 11 19.17 60 40
Total 72 100 108 100 180 100
Sensitivity 81.67
Specificity 80.83
Positive predictive value 81.67
Negative predictive value 60

Note: Shows the results of anti-annexin V antibody test in detecting abortion among studied pregnant women (group I and II).The cutoff value of anti-
annexin V antibodies was determined using Receiver Operator Characteristic (ROC) curve, it was 8.61 ng/ml. Anti-annexin V antibodies detected in 49 
women of group I, 11 women in group II and 0 in group III. The Sensitivity was 81.67%. Specificity, positive predictive value and negative predictive value 
were (80.83%, 81.67% and 60.0%) respectively.

Table 2. Anti-annexin V antibodies concentrations (ng/ml) 
in relation to outcome of pregnancy among patients of 
group I.

Anti-annexin V 
antibodies 
ng/ml

Outcome of pregnancy P
Unfavorable 
N = 57

Favorable  
N = 33

Range 6.5–32 6.25–8 0.000
Mean 13.92 6.95
SD 2.42 0.58

Note: Show that there was a significant elevation in anti-annexin V 
antibodies in patients with unfavorable outcome versus patients with 
favorable outcome among patients of group I.

EL-Gharib et al

32	 Clinical Medicine Insights: Reproductive Health 2010:4

http://www.la-press.com


Publish with Libertas Academica and 
every scientist working in your field can 

read your article 

“I would like to say that this is the most author-friendly 
editing process I have experienced in over 150 

publications. Thank you most sincerely.”

“The communication between your staff and me has 
been terrific.  Whenever progress is made with the 
manuscript, I receive notice.  Quite honestly, I’ve 
never had such complete communication with a 

journal.”

“LA is different, and hopefully represents a kind of 
scientific publication machinery that removes the 

hurdles from free flow of scientific thought.”

Your paper will be:
•	 Available to your entire community 

free of charge
•	 Fairly and quickly peer reviewed
•	 Yours!  You retain copyright

http://www.la-press.com

Disclosure
This manuscript has been read and approved by all 
authors. This paper is unique and is not under consid-
eration by any other publication and has not been pub-
lished elsewhere. The authors and peer reviewers of 
this paper report no conflicts of interest. The authors 
confirm that they have permission to reproduce any 
copyrighted material.

References
	 1.	 Festin MR, Limson GM, Maruo T. Autoimmune causes of recurrent 

pregnancy loss. Kobe J Med Sci. 1997;43:143–57.
	 2.	 Rand JH. The Pathogenic Role of Annexin-V in the Antiphospholipid 

Syndrome. Current Rheumatology Reports. 2000;2:246–51.
	 3.	 Gaëtan Espositoa B, Mathieu C, Tambya, et al. Anti-annexin V antibodies: 

are they prothrombotic? Autoimmunity Reviews. 2005;4(1):55–60.
	 4.	 Gerke V, Creutz CE, Moss SE. Annexins: linking Ca2+ signalling to mem-

brane dynamics. Nat Rev Mol Cell Biol. 2005;6(6):449–61.
	 5.	 van Genderen HO, Kenis H, Hofstra L, Narula J, Reutelingsperger CP. 

Extracellular annexin A5: functions of phosphatidylserine-binding and two-
dimensional crystallization. Biochim Biophys Acta. 2008;1783(6):953–63.

	 6.	 Vermes I, Haanen C, Steffens-Nakken H, Reutelingsperger C. A novel assay 
for apoptosis—flow cytometric detection of phosphatidylserine expression 
on early apoptotic cells using fluorescein labelled Annexin V. Journal of 
Immunological Methods. 1995;184:39.

	 7.	 Rand JH, Wu XX, Guller S, Scher J, Andree HAM, Lockwood CJ. 
Antiphospholipid immunoglobulin G antibodies reduce annexin-V levels 
on syncytiotrophoblast apical membranes and in culture media of placental 
villi. Am J Obstet Gynecol. 1997;177:918–23.

	 8.	 Baleva MP, Hristova MH, Krasimir V, Nikolov KV. Diagnostic sig-
nificance of anti-annexin-A5 antibody determination. Cent Eur J Med. 
2010;5(1):6–11.

	 9.	 Gerke V, Moss SE. Annexins and membrane dynamics. Biochim Biophys 
Acta. 1997;1357(2):129–54.

	10.	 Petrie A, Sabin C. Medical Statistics at a Glance. 2nd edition. Malden, 
Massachusetts, Blackwell, 2005:61–7.

	11.	 Nakamura N, Shidara Y, Kawaguchi N, et al. Lupus anticoagulant autoanti-
body induces apoptosis in umbilical vein endothelial cells: involvement of 
annexin V. Biochem Biophys Res Commun. 1994;205:1488–93.

	12.	 Matsubayashi H, Arai T, Izumi S, Sugi T, McIntyre JA, Makino T. Anti-
annexin V antibodies in patients with early pregnancy loss or implantation 
failure. Fertil Steril. 2001;76:694–9.

	13.	 Simone N, Castellani R, Caliandro D, Caruso A. Monoclonal anti-annexin 
V antibody inhibits trophoblast gonadotropin secretion and induces syncy-
tiotrophoblast apoptosis. Biol Reprod. 2001;65:1766–70.

	14.	 Arnold J, Holmes Z, Pickering W, Farmer C, Regan L, Cohen H. Anti-beta 2 
glycoprotein and anti-annexin V antibodies in women with recurrent 
miscarriage. Br J Haematol. 2001;113:911–4.

	15.	 Rand JH. Antiphospholipid antibody-mediated disruption of the annexin-V 
antithrombotic shield: a thrombogenic mechanism for the antiphospholipid 
syndrome. J Autoimmun. 2000;15(2):107–11.

	16.	 di Simone N, Castellani R, Caliandro D, Caruso A. Monoclonal anti-annexin 
V antibody inhibits trophoblast gonadotropin secretion and induces syncy-
tiotrophoblast apoptosis. Biology of reproduction. 2001;65:1766–70.

	17.	 Wang X, Campos B, Kaetzel MA, Dedman JR. Annexin V is critical in 
the maintenance of murine placental integrity. Am J Obstet Gynecol. 
1999;180:1008–16.

	18.	 Bizzaro N, Tonutti E, Villalta D, Tampoia M, Tozzoli R. Prevalence and 
clinical correlation of anti-phospholipid-binding protein antibodies in 
anticardiolipin-negative patients with systemic lupus erythematosus and 
women with unexplained recurrent miscarriages. Arch Pathol Lab Med. 
2005;129:61–8.

	19.	 Zammiti W, Mtiraoui N, Kallel C, Mercier E, Almawi WY, Mahjoub T. 
A case-control study on the association of idiopathic recurrent pregnancy 
loss with autoantibodies against beta2-glycoprotein I and annexin V. Repro-
duction. 2006;131:817–22.

	20.	 Nojima J, Kuratsune H, Suehisa E, et al. Association between the prevalence 
of antibodies to beta(2)-glycoprotein I, prothrombin, protein C, protein S, 
and annexin V in patients with systemic lupus erythematosus and throm-
botic and thrombocytopenic complications. Clin Chem. 2001;47:1008–15.

	21.	 Arnold J, Holmes Z, Pickering W, Farmer C, Regan L, Cohen H. Anti-beta 2 
glycoprotein 1 and anti-annexin V antibodies in women with recurrent mis-
carriage. Br J Haematol. 2001;113:911–4.

	22.	 Ulcová-Gallová Z, Mukengnábl P, Hadravská S, Bibková K, Slechtová J, 
Kyselová V. Placenta and annexin V receptors, antibodies against annexin 
V and against other phospholipids in patients with recurrent pregnancy loss. 
Ceska Gynekol. 2006;71:469–73.

Anti-annexin V antibodies and recurrent miscarriage

Clinical Medicine Insights: Reproductive Health 2010:4	 33

http://www.la-press.com
http://www.la-press.com

