SAREM m

B JOURNAL OF u
MEDICAL ::

I RES EARCII

Evaluation of factors involved in Recurrent Miscarriages

ARTICLE INFO

Article Type
Review Avrticle

Authors

Marziyeh Mohammadi, MSC.*?
Seyedeh Raziye Sadat Shirazi, MSC.%?
Parisa Derogar, MSC. *?

Atiyeh Dadashi, BSC. 2

Samaneh Mohammadi, MSC.>?

Tamouchin Moharrami, Ph.D.%2 *

1 Sarem Fertility & Infertility Research
Center (SAFIR), Sarem Women's Hospital,
Iran University of Medical Sciences

2 Sarem Cell Research Center (SCRC),
Sarem Women’s Hospital, Tehran, Iran
(IUMS)

*Corresponding Author

Sarem  Fertility and Infertility
Research Center (SAFIR), Sarem
Women’s Hospital, Iran University
of Medical Sciences (IUMS),
Tehran, Iran

Postal code: 1396956111

Phone: +98 (021) 44670888

Fax: +98 (021) 44670432

E-mail address:
tamochinmoh@gmail.com

Article History

Received: November 26, 2021
Accepted: December 13, 2021
e Published: August 06, 2022

ABSTRACT

Introduction: Recurrent Spontaneous Abortion (RSA)is a common occurrence
present in approximately 15 to 20% of clinically detectable pregnancies. Recurrent
Spontaneous Abortion is still one of the most challenging reproductive issues
globally. It is one of the most common pregnancy complications. Recurrent
miscarriage refers to two or more miscarriages in a row before the twentieth week of
pregnancy. Recurrent Spontaneous abortions are classified into primary and
secondary categories. In primary recurrent miscarriages, a successful pregnancy has
never occurred, but in secondary cases, recurrent miscarriages occur after live birth.
Causes of recurrent miscarriages can be a variety of causes including chromosomal
and genetic disorders, anatomical defects, congenital or acquired changes in uterine
anatomy, immunological disorders, hereditary thrombophilia, infection, various
hormonal disorders, obesity, and true antiphospholipid syndrome. This review article
highlights the current understanding of the various etiologies of Recurrent
Spontaneous miscarriages, including anatomical defects, genetic disorders,
immunological disorders, thrombophilia, and infection.

Keywords: Recurrent Spontaneous Abortion; Anatomical Defects; Chromosomal
and Genetic Disorders; Immunological Disorders; Thrombophilia; Infection.
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Human Leukocyte Antigen (HLA) **
Antipaternal Leukocyte Antibodies (APLA)
Antiphospholipid Antibodies (APA) **
Antinuclear Antibody (ANA) **

Human Leukocyte Antigens (HLA) *
Blocking Antibodies *'

Cytotrophoblast °*

Syncytiotrophoblast *"

Ve 50l P oled # o )0

S ol VIS

(CNV) o slawi gla iljly = K55 Jolpe ot 5 ST VIR
22590555 S0 (5, lal
== o
golans Sl
r 1
W 5ol gl 095909,5 Jolaieli (5 Uk Ly VYR 293909,5 J3lake (5 5L Ly VIS

{ G t Sl
\ / ./
O chelie p it

\

| UL 33909, /

il

$o9Pd9 )5 slabai )3 L3 (ag5909,5 slacs lrial ) S5

S3glgigen]
5% i o s gols cass l ble et (Sesl SYDLS
R e R PN
awey b (2l 5 58 b alex 5l e oy CunSs  BLS)
S A5 e S U5 S, s S sl Saglsipel
5 oz a8 bl 51 2 sgs el 05,8 al sl slones ey
bl ol s Sy S b ile b Samy
acgarme Sy 397 of pele U adl aldls 052y (Sfslgisanl slaslays,
4 b oogd ools o3l w.a_‘;\us‘;}” 4 gl sl Jols 5l LS
Golo,b olygs plas jo 1) > Wilgn jole g 0uS ol azan Fo o
S Vg el ST a5 (Fh9e 5 RARGRIN Jom sy 55 e
S gz a2y 35800 3 e (el e Lagi (i 250
By T locausid @bl 1) ol GlopesilSo ws o)l Job 5
] 205 s sla,gSE gl el oS ol
ol st B 4> B 055 e a5 Lol 5T 5 (oS )
4 S (o0 Gt (ol s 9 (ko (> b g ole 8L
LS sl g o5 la JsSsa et b ol B 0t U]
ouiiS wlats (Lol sle glgie 4 g ge oS8T Lol (2L (5,5l
—eos Mg Nl olullh Wen Codlse pas b Cudbee (o
gl )0 wasie SBlix (Glopule 07y com 4 i 2T
a5 jslailen T sy o B bk (b o g b e
33 Seligeal SYST Js 4 (i g pole (s Wig 0 el o)Lal
5 Osaalsl slo,iS 1 0g 3 g0 4y YN Ll a8 ol (55l0,L sk
Eob obml o 50 Oseelsl Loyl Sshse e gyl
ol Nsdee a5 5955 slaps 5T 4 Cand jole el s
Yoo dole a8 oad iz a jole Sufslsisanl gl ol o Jelse

Allograft *'

Natural Killer Cells *"

Major Histocompatibility Complex (MHC) "
Semi-Graft **
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Phosphoserine **

Phosphoethanolamine °*

Syncytia *
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Systemic Lupus Erythematosus (SLE) ™"
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Homocysteine ™

Methylenetetrahydrofolate Reductase (MTHFR) ¥
Plasminogen Activator Inhibitor ¥

Plasminogen Activator Inhibitor 1 ¥
Angiotensin-converting enzyme (ACE) **

Matrix Metalloproteinases (MMPs) ¥
Extracellular Matrix (ECM)

Decidua ™

Hyperinsulinemia ™
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Thrombophilic Disorders **
Factor V Leiden *°
Prothrombin **
Preeclampsia ™
Fibrinolysis **

Homeostasis **
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Listeria Monocytogenes **

Herpes Simplex Virus (HSV) *

Luteal Phase **

Follicular Phase **

Cytomegalovirus (CMV) *

Parvovirus B19 "

Hydrops Fetalis *"

Anemia "

Acquired Immunodeficiency Syndrome (AIDS) **
Human Immunodeficiency Virus (HIV) *
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Amnionitis ¥
Endometritis **

Syphilis *'

Bacterial \VVaginosis *'
Chorioamnionitis *"
Chlamydia Trachomatis **
Mycoplasma Hominis **

pile (S Sladod ale



OLSes 5 go70 uzged VAP

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

NaseriArzanagh, F. and S. Morovvati, A survey
on Relationship Between Progesterone
Receptor Gene Polymorphisms and Recurrent
Spontaneous Abortions: A Short Report.
Journal of Rafsanjan University of Medical
Sciences, 2016. 15(3): p. 287-292.

Bulletti, C., C. Flamigni, and E. Giacomucci,
Reproductive failure due to spontaneous
abortion and recurrent miscarriage. Human
Reproduction Update, 1996. 2(2): p. 118-136.
Fan, H.T., et al, Structural chromosomal
abnormalities in couples in cases of recurrent
spontaneous abortions in Jilin Province, China.
Genet Mol Res, 2016. 15(1): p. 1-7.

McNamee, K, F. Dawood, and R.G.
Farquharson, Evaluation of array comparative
genomic hybridization in recurrent
miscarriage. British Journal of Hospital
Medicine, 2013. 74(1): p. 36-40.

Tung, E., et al, Chromosomal analyses of 1510
couples who have experienced recurrent
spontaneous abortions. Reproductive
biomedicine online, 2016. 32(4): p. 414-419.
Christiansen, 0.B., H.S. Nielsen, and A.M. Kolte,
Future directions of failed implantation and
recurrent miscarriage research. Reproductive
biomedicine online, 2006. 13(1): p. 71-83.

Ali, S, et al, Evaluation of etiology and
pregnancy outcome in recurrent miscarriage
patients. Saudi Journal of Biological Sciences,
2020. 27(10): p. 2809-2817.

Qublan, H.S., Habitual abortion: causes,
diagnosis, and treatment. Reviews in
Gynaecological Practice, 2003. 3(2): p. 75-80.

Parveiz, T, Recurrent pregnancy
loss/recurrent abortion/recurrent
miscarriage/habitual abortion. JK

PRACTITIONER, 2003. 10(4): p. 323-326.
Ryan, KJ., Kistner's gynecology and women's
health. 1999.

Wold, A.S.D., N. Pham, and A. Arici. Anatomic
factors in recurrent pregnancy loss.
Copyright© 2006 by Thieme Medical
Publishers, Inc.,, 333 Seventh Avenue, New ....
Grimbizis, G.F., et al, Clinical implications of
uterine malformations and hysteroscopic
treatment results. Human Reproduction
Update, 2001. 7(2): p. 161-174.

Homer, H.A.,, T.-C. Li, and ID. Cooke, The
septate uterus: a review of management and
reproductive outcome. Fertility and sterility,
2000.73(1): p. 1-14.

Proctor, ]J.A. and A.F. Haney, Recurrent first
trimester pregnancy loss is associated with
uterine septum but not with bicornuate
uterus. Fertility and sterility, 2003. 80(5): p.
1212-1215.

Practice Committee of the American Society
for Reproductive, M. Uterine septum: a

VEe 5l o o les F oye

s )lual o Sojiolaiges] SS9, sae SIS leyo
oy (o Ao b #e Ly cuibse (i VL 5l Seagill
Liv LO UYL goguogs ),Se sbhlin jasis b g Wlog
Wil obh 4 1y 0g5 gam Sl oy S oSl Jliml (S
lbis Ji>l He 4 gop o ¢lp die sl el
@ bags) 5l anws ol sl 3850 slos,l0sk )0 (@l SeS Wl e

Aol azils of jen

9 o Ui OIS e9d9e (b f5iks (ped 2l g i
0505 Al g dsdllas 1) Jlo )l dasens Bang g solod allin Lol

18y g ST

S (o S5 aalllas (pl )3 ES 5L (6l Ghles dea 5l S5
JbS pile o5 syl Seifstems olfilel sy S )
0b) oo 4l gl )l ol a5 (eles 5l eylo 1) Sas
e by plmjlen Jlo Colex b adlllae pl oKl Lo
o plol

P PR b
al culo; cél,o b imgy oy 059 aleymee SlS Lo Cugn
JOWPEER GNP I DOV It 5

&l o,

b @b

Ll Glaiz anje 2k ol

&l

1. Garrido-Gimenez, C. and ]. Alijotas-Reig,

Recurrent miscarriage: causes, evaluation and
management. Postgraduate medical journal,
2015.91(1073): p. 151-162.

2. Hogge, W.A, et al, The clinical use of
karyotyping spontaneous abortions. American
journal of obstetrics and gynecology, 2003.
189(2): p. 397-400.

3. Cavalcante, M.B, et al, Lymphocyte
immunotherapy in the treatment of recurrent
miscarriage: systematic review and meta-
analysis. Archives of gynecology and
obstetrics, 2017.295(2): p. 511-518.

4. Practice Committee of the American Society
for Reproductive, M., Definitions of infertility
and recurrent pregnancy loss: a committee
opinion. Fertility and sterility, 2013. 99(1): p.
63.

S



S0 4 39> ;S sle laiw ;o LS sla,eiSB v, VAV

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

review of the evidence. Fertility and sterility,
2009.91(4): p. 1215-1223.

Pabuccuy, R,, et al,, Hysteroscopic treatment of
intrauterine adhesions is safe and effective in
the restoration of normal menstruation and
fertility. Fertility and sterility, 1997. 68(6): p.
1141-1143.

Turocy, ].M. and B.W. Rackow. Uterine factor
in recurrent pregnancy loss. Elsevier.

Dan, Y., et al, Factors affecting reproductive
outcome of hysteroscopic adhesiolysis for
Asherman's syndrome. Fertility and sterility,
2008.89(3): p. 715-722.

Behjati, F., et al,, Cytogenetic Investigation of
Patients with Infertility, Recurrent Abortions,
and Unsuccessful Assisted Reproductive
Technologies (ARTs) Referred to Sarem
Women's Hospital in Tehran Between 2006
and 2017. Sarem Journal of Reproductive
Medicine, 2020. 4(4): p. 187-193.

Zorrilla, M. and A.N. Yatsenko, The genetics of
infertility: current status of the field. Current
genetic medicine reports, 2013. 1(4): p. 247-
260.

Dong, Y., et al, Reproductive outcomes in
recurrent pregnancy loss associated with a
parental carrier of chromosome abnormalities
or polymorphisms. Genet Mol Res, 2014.
13(2): p. 2849-56.

Hasanzadeh, N.M., R. Raoufian, and R.B.
Aboutorabi, Balanced chromosomal
translocations of parents in relation to
spontaneous abortions. 2005.

Dutta, U.R, et al,, Cytogenetic abnormalities in
1162 couples with recurrent miscarriages in
southern region of India: report and review.
Journal of assisted reproduction and genetics,
2011. 28(2): p. 145-149.

Madon, P.F.,, A.S. Athalye, and F.R. Parikh,
Polymorphic variants on chromosomes
probably play a significant role in infertility.
Reproductive biomedicine online, 2005. 11(6):
p. 726-732.

Sahin, F.I, et al,, Chromosome
heteromorphisms: an impact on infertility.
Journal of assisted reproduction and genetics,
2008. 25(5): p. 191-195.

Chakraborty, A, et al, A case-control study
identifying the frequency and spectrum of
chromosomal anomalies and variants in a
cohort of 1000 couples with a known history
of recurrent pregnancy loss in the Eastern
region of India. Journal of Human
Reproductive Sciences, 2021. 14(4): p. 422.
Ford, ].H, et al, A13-Year Cytogenetic Study of
Spontaneous Abortion: Clinical Applications of
Testing. Australian and New Zealand journal of
obstetrics and gynaecology, 1996. 36(3): p.
314-318.

VE by o o)led o oe0

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

guideline. Fertility and sterility, 2016. 106(3):
p. 530-540.
Shuiqing, M. B. Xuming, and L. Jinghe,
Pregnancy and its outcome in women with
malformed uterus. Chinese Medical Sciences
Journal= Chung-kuo i hsueh k'o hsueh tsa chih,
2002.17(4): p. 242-245.
Practice Committee of the American Society
for Reproductive, M., Definitions of infertility
and recurrent pregnancy loss: a committee
opinion. Fertility and sterility, 2020. 113(3): p.
533-535.
Mehta, S. and B. Gupta, Recurrent Pregnancy
Loss. 2018: Springer.
Heinonen, P.K, S. Saarikoski, and P. Pystynen,
Reproductive performance of women with
uterine anomalies: an evaluation of 182 cases.
Acta obstetricia et gynecologica Scandinavica,
1982.61(2): p. 157-162.
Venetis, C.A, et al, Clinical implications of
congenital uterine anomalies: a meta-analysis
of  comparative studies.  Reproductive
biomedicine online, 2014. 29(6): p. 665-683.
Group, E.E.P.G.D., Recurrent Pregnancy Loss.
Guideline of the European Society of Human
Reproduction and Embryology. 2017,
European Society of Human Reproduction and
Embryology Grimbergen (Belgium).
Ludmir, ], et al, Pregnancy outcome of
patients with uncorrected uterine anomalies
managed in a high-risk obstetric setting.
Obstetrics and gynecology, 1990. 75(6): p.
906-910.
Reichman, D., M.R. Laufer, and B.K. Robinson,
Pregnancy outcomes in unicornuate uteri: a
review. Fertility and sterility, 2009. 91(5): p.
1886-1894.
Hooker, A.B., et al, Systematic review and
meta-analysis of intrauterine adhesions after
miscarriage: prevalence, risk factors and long-
term reproductive outcome. Human
Reproduction Update, 2014. 20(2): p. 262-278.
Varasteh, N.N,, et al, Pregnancy rates after
hysteroscopic polypectomy and myomectomy
in infertile women. Obstetrics & Gynecology,
1999.94(2): p. 168-171.
Narayan, R. and R.K. Goswamy, Treatment of
submucous fibroids, and outcome of assisted
conception. The Journal of the American
Association of Gynecologic Laparoscopists,
1994.1(4): p. 307-311.
Bernard, G., et al,, Fertility after hysteroscopic
myomectomy: effect of intramural myomas
associated. European Journal of Obstetrics &
Gynecology and Reproductive Biology, 2000.
88(1): p. 85-90.
Elizabeth, T. and G. Victor, The uterus and
fertility. Fertil Steril, 2008. 89: p. 1-16.
Pritts, E.A., W.H. Parker, and D.L. Olive,
Fibroids and infertility: an updated systematic
pole (S Glido alne



OLSes 5 go70 uzged VAP

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Human Reproductive and Prenatal Genetics.
2019, Elsevier. p. 463-494.

Lee, R.M. and R.M. Silver. Recurrent pregnancy
loss: summary and clinical recommendations.
Copyright© 2000 by Thieme Medical
Publishers, Inc., 333 Seventh Avenue, New ...
Clark, D.A, Anti-TNFa therapy in immune-
mediated subfertility: State of the art. Journal
of reproductive immunology, 2010. 85(1): p.
15-24.

Thum, M.Y,, et al., Prednisolone suppresses NK
cell cytotoxicity in vitro in women with a
history of infertility and elevated NK cell
cytotoxicity. American Journal of Reproductive
Immunology, 2008. 59(3): p. 259-265.

Beer, A.E,, et al., Pregnancy outcome in human
couples  with recurrent  spontaneous
abortions: HLA antigen profiles; HLA antigen
sharing; female serum MLR blocking factors;
and paternal leukocyte immunization.
Experimental and Clinical Immunogenetics,
1985. 2(3): p. 137-153.

Mowbray, J.F, et al, Controlled trial of
treatment of recurrent spontaneous abortion
by immunisation with paternal cells. The
Lancet, 1985. 325(8435): p. 941-943.
Hanidziar, D. and M. Koulmanda, Inflammation
and the balance of Treg and Th17 cells in
transplant rejection and tolerance. Current
opinion in organ transplantation, 2010. 15(4):
p.411-415.

Sharma, S., Natural killer cells and regulatory T
cells in early pregnancy loss. The International
journal of developmental biology, 2014. 58: p.
219.

Roumandeh, N. A. Zare, and A. Saremi,
Immunology of Recurrent Spontaneous
Abortion. Sarem Journal of Medical research,
2018.3(2): p.121-126.

Pandey, M.K,, R. Rani, and S. Agrawal, An
update in recurrent spontaneous abortion.
Archives of gynecology and obstetrics, 2005.
272(2): p. 95-108.

Takakuwa, K, et al,, Result of immunotherapy
on patients with unexplained recurrent
abortion: a beneficial treatment for patients
with negative blocking antibodies. American
Journal of Reproductive Immunology, 1990.
23(2): p. 37-41.

Chong, PJ, W.L. Matzner, and W.T.W. Ching,
Immunology of recurrent spontaneous
abortion. Female patient, 1995. 20: p. 1-4.
Khonina, N.A, et al, Mixed lymphocyte
reaction blocking factors (MLR-Bf) as potential
biomarker for indication and efficacy of
paternal  lymphocyte immunization in
recurrent spontaneous abortion. Archives of
gynecology and obstetrics, 2013. 288(4): p.
933-937.

VEe 5l o o les F oye

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Dejmek, ], J]. Vojtassak, and J. Malova,
Cytogenetic analysis of 1508 spontaneous
abortions originating from south Slovakia.
European Journal of Obstetrics & Gynecology
and Reproductive Biology, 1992. 46(2-3): p.
129-136.

Goddijn, M. and N.J. Leschot, Genetic aspects of
miscarriage. Best Practice & Research Clinical
Obstetrics & Gynaecology, 2000. 14(5): p. 855-
865.

Simpson, J.L., Chromosomal abnormalities in
spontaneous abortion: frequency, pathology
and genetic counseling. Spontaneous abortion,
1987.

Jahani, Z., S. Hosseini Asl, and H. Akhavan,
Study of Chromosomal Abnormalities in
Couples with  Recurrent Spontaneous
Abortions (RSA) in Ardabil Province. Journal
of Ardabil University of Medical Sciences,
2018.18(1): p. 91-107.

Jahani, Z., H. Asl, and H. Akhavan, Study of
Chromosomal Abnormalities in Couples with
Recurrent Spontaneous Abortions (RSA) in
Ardabil Province. Journal of Ardabil University
of Medical Sciences, 2018. 18(1): p. 91-107.
Stephenson, M.D. and S. Sierra, Reproductive
outcomes in recurrent pregnancy loss
associated with a parental carrier of a
structural ~ chromosome  rearrangement.
Human Reproduction, 2006. 21(4): p. 1076-
1082.

Venkateshwari, A. et al, A Robertsonian
Translocation rob (14; 15)(ql0: q10) in a
patient with recurrent abortions: A case
report. Journal of Reproduction & Infertility,
2010.11(3): p. 197.

Van Dyke, D.L, et al, The frequency and
mutation rate of balanced autosomal
rearrangements in man estimated from
prenatal genetic studies for advanced
maternal age. American journal of human
genetics, 1983. 35(2): p. 301.

Munné, S., et al., Preimplantation diagnosis of
the aneuploidies most commonly found in
spontaneous abortions and live births: XY, 13,
14, 15, 16, 18, 21, 22. Prenatal Diagnosis:
Published in Affiliation With the International
Society for Prenatal Diagnosis, 1998. 18(13):
p. 1459-1466.

Uehara, S. et al, Pericentric inversion of
chromosome 9 in prenatal diagnosis and
infertility. The Tohoku Journal of Experimental
Medicine, 1992.166(4): p. 417-427.

Vallian Borujeni, S., Assessment of recurrent
miscarriage and the importance of genetic
factors. Laboratory & Diagnosis, 2014. 6(25):
p. 36-41.

Kasak, L., K. Rull, and M. Laan, Genetics and
genomics of recurrent pregnancy loss, in

S



S0 4 39> ;S sle laiw ;o LS sla,eiSB v, VAV

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

Pihusch, R., et al, Thrombophilic gene
mutations and recurrent spontaneous
abortion: prothrombin mutation increases the
risk in the first trimester. American Journal of
Reproductive Immunology, 2001. 46(2): p.
124-131.

Govindaiah, V., et al., Association of parental
hyperhomocysteinemia and C677T Methylene
tetrahydrofolate reductase (MTHFR)
polymorphism with recurrent pregnancy loss.
Clinical biochemistry, 2009. 42(4-5): p. 380-
386.

Kwak-Kim, J., KM. Yang, and A. Gilman-Sachs,
Recurrent pregnancy loss: a disease of
inflammation and coagulation. Journal of
Obstetrics and Gynaecology Research, 2009.
35(4): p. 609-622.

Pietropolli, A, et al, Plasminogen activator
inhibitor-1, factor V, factor II and
methylenetetrahydrofolate reductase
polymorphisms in women with recurrent
miscarriage. Journal of Obstetrics and
Gynaecology, 2014. 34(3): p. 229-234.

Bagheri, M, et al, THE 4G/5G GENETIC
VARIATION IN THE PROMOTER OF
PLASMINOGEN ACTIVATOR INHIBITOR-1
(PAI-1) GENE IN  PATIENTS WITH
RECURRENT MISCARRIAGE AND HEALTHY
CONTROLS. 2011.

Byrn, F.W. and M. Gibson, Infectious causes of
recurrent pregnancy loss. Clinical Obstetrics
and Gynecology, 1986. 29(4): p. 925-940.
Simpson, ].L., et al, Infectious processes: an
infrequent cause of first trimester
spontaneous abortions. Human Reproduction,
1996.11(3): p. 668-672.

Meybodi, M.AK. and R. Taheripanah,
Infections in recurrent miscarriage. Journal of
Reproduction & Infertility, 2000. 1(2).

Kistner, R.W,, Kistner's gynecology: Principles
and practice. 1995: Mosby Incorporated.
Shearer, W.T,, et al., Role of placental cytokines
and inflammation in vertical transmission of
HIV infection. Acta paediatrica, 1997.
86(S421): p. 33-38.

Cunningham, F.G., et al, Human Pregnancy.
Williams Obstetrics. 20th edition. Stamford.
Appleton&Lange, 1997: p. 1070-8.

Woodrow, N. and R.F. Lamont, Bacterial
vaginosis: its importance in obstetrics.
Hospital Medicine (London, England: 1998),
1998.59(6): p. 447-450.

Sozio, ]J. and R.B. Ness, Chlamydial lower
genital tract infection and spontaneous
abortion. Infectious Diseases in Obstetrics and
Gynecology, 1998. 6(1): p. 8-12.

Harger, ]J.H., et al, Etiology of recurrent
pregnancy losses and outcome of subsequent
pregnancies. Obstetrical & Gynecological
Survey, 1984. 39(6): p. 394-395.

VE by o o)led o oe0

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

Holzgreve, W., H.S. Garritsen, and D. Ganshirt-
Ahlert, Fetal cells in the maternal circulation.
The Journal of Reproductive Medicine, 1992.
37(5): p. 410-418.

Reed, E., et al, The alloantibody response of
pregnant women and its suppression by
soluble HLA antigens and anti-idiotypic
antibodies. Journal of reproductive
immunology, 1991. 20(2): p. 115-128.

Harris, E.N., A.E. Gharavi, and G.R.V. Hughes,
Anti-phospholipid antibodies. Clinics in
rheumatic diseases, 1985. 11(3): p. 591-609.
Lyden, T.W., N.G. Ah-Kau, and N.S. Rote,
Modulation of phosphatidylserine epitope
expression by BeWo cells during forskolin
treatment. Placenta, 1993. 14(2): p. 177-186.
Kuon, R.-], et al, Immune profiling in patients
with recurrent miscarriage. Journal of
reproductive immunology, 2015. 108: p. 136-
141.

Beer, AE. and ].Y.H. Kwak, What is the
evidence for immunologic pregnancy loss?
Lymphocyte immunization: the supportive
view, in Molecular and cellular biology of
maternal-fetal relationship. 1990, Inserm,
Libbey, Paris. p. 285-292.

Ramsey-Goldman, R, et al, Previous
pregnancy outcome is an important
determinant of subsequent pregnancy
outcome in women with systemic lupus
erythematosus. American Journal of
Reproductive Immunology, 1992. 28(3-4): p.
195-198.

Ivanov, P, et al, Inherited thrombophilic
factors in women with secondary infertility.
Akusherstvo i Ginekologiia, 2012. 51(4): p. 3-
7.

Patnaik, M.M., T. Haddad, and C.T. Morton,
Pregnancy and thrombophilia. Expert review
of cardiovascular therapy, 2007. 5(4): p. 753-
765.

Krabbendam, I, et al, Thrombophilias and
recurrent pregnancy loss: a critical appraisal
of the literature. European Journal of
Obstetrics & Gynecology and Reproductive
Biology, 2005. 118(2): p. 143-153.
Soltanghoraee, H., et al, Association of ACE,
PAI-1 and coagulation factor XIII gene
polymorphisms with recurrent spontaneous
abortion in Iranian patients. Journal of
Reproduction & Infertility, 2007. 7(4).
Soltanghoraee, H., et al, Association of ACE,
PAI-1 and coagulation factor XIII gene
polymorphisms with recurrent spontaneous
abortion in Iranian patients. Journal of
Reproduction & Infertility, 2007. 7(4): p. 324-
330.

Zoller, B., et al., Thrombophilia as a multigenic
disease. Haematologica, 1999. 84(1): p. 59-70.

pile (S Sladod ale



Sarem Journal of Medical Research

LA ERIS T POV PP

97.

98.

99.

100.

101.

102.

103.

104.

OLSes 5 go70 uzged VAP

Manganiello, P.D. and R.R. Yearke, A 10-year
prospective study of women with a history of
recurrent fetal losses fails to identify Listeria
monocytogenes in the genital tract. Fertility
and sterility, 1991. 56(4): p. 781-782.
Pezeshkian, R, et al, Listeriosis in mother and
fetus during the first trimester of pregnancy.
Case report. British journal of obstetrics and
gynaecology, 1984.91(1): p. 85-86.

Robb, J.A, K. Benirschke, and R. Barmeyer,
Intrauterine latent herpes simplex virus
infection: 1. Spontaneous abortion. Human
pathology, 1986.17(12): p. 1196-1209.

Sifakis, S., et al., Evaluation of Parvo B19, CMV
and HPV viruses in human aborted material
using the polymerase chain reaction
technique. European Journal of Obstetrics &
Gynecology and Reproductive Biology, 1998.
76(2): p. 169-173.

Gartner, L, M. Kunkel, and H. Oberender,
Persistence of IgM antibodies to
cytomegalovirus-induced late antigen in
pregnancy and postpartum. Acta Virologica,
1983.27(1): p. 86-88.

Oka, H, A study of epidemiology and fetal
effects of human parvovirus B19 infection.
Nihon Sanka Fujinka Gakkai Zasshi, 1993.
45(6): p. 533-539.

Cohen, B.J., Detection of parvovirus B19-
specific IgM by  antibody  capture
radioimmunoassay. Journal of virological
methods, 1997. 66(1): p. 1-4.

Toth, A, et al, Outcome of subsequent
pregnancies following antibiotic therapy after
primary or multiple spontaneous abortions.
Surgery, gynecology & obstetrics, 1986.
163(3): p. 243-250.

Volume 6, Issue 3, Autumn 2021



