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Abstract

Objectives: The aim of this research was to compare between the results of immunological assays by ELISA test and molecular methods by RT-
PCR technique in the diagnosis of Rubella virus and Cytomegalovirus as a direct cause of spontaneous abortion in Iragi pregnant women especially
in the first trimester.

Methods: The study was carried out in three provinces Baghdad, Babylon and Al-Najaf at teeching hospitals, the study involved 90 aborted women
between first trimester and second trimester , who attended the hospitals during the period from June 2017 to January 2018.

Results: The results of Rubella virus showed that 20 (22.2%) were seropositive for IgM and 37 (41.1%) were seropositive for IgG, in addition 17
(18.9%) showed seropositive for both IgM and IgG. Regarding to Cytomegalovirus infection, the results showed that 37 (41.1%) were seropositive
for IgM and 55 (61.1%) were seropositive for 1gG, while 33 (36.7%) were showed seropositive for both IgM and 1gG. Serum results of 1gM for
both Rubella virus and Cytomegalovirus on aborted women were positive 4(4.4% ) , and serum patients showed seropositive for 1gG of both
Rubella virus and Cytomegalovirus 13 (14.4%), while 14 (15.5%) positive for both IgM and IgG of Rubella virus and Cytomegalovirus together.
The results of real time- PCR (RT-PCR) test for aborted women showed that only 12 (13.3%) cases were positive for Rubella virus and 6 (6.7%)
cases positive for Cytomegalovirus infection .

Conclusion:

ELISA test should be used as screening test only and not based on for the diagnosis of Rubella virus and Cytomegalovirus infections, so the
accurate diagnosis should be done by molecular methods such as RT-PCR.

Recommendation:

It was recommended to screening for Rubella virus and Cytomegalovirus infections to be practising routinely, this will protect the fetus from

infected by these viruses.
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INTRODUCTION

Abortion is an important reason of morbidity and mortality in
mothers during reproductive period particularly in developing
countries®, and it can be defined as the expulsion of the concept
product from uterus before 20" weeks of gestation period because
fetus not viable. Spontaneous abortion is one of commonly
complication occurs in early pregnancy especially in first trimester
with percentage 80% from total of spontaneous abortion cases®.
World Health Organization estimate that one to third of pregnancies
end with spontaneous abortion®, which can be diagnosing by
spontaneous removing of fetus from the uterus or fetus die in uterus
but not be expelled physically®®. Rubella virus or German measles
virus infection during pregnancy may cause abortion, congenital
rubella syndrome or congenital anomalies by infecting fetus via
placenta®, fetal damage happens through destructions of cells as far
as mitotic arrest®. Laboratory serological diagnosis of specific
rubella antibodies remains crucial in detecting rubella virus
infections, although clinical diagnosis is difficult due to non-specific
symptoms. Despite a self-limited disease in childhood; if infected
pregnant women during first trimester of pregnancy one of the most
important sequels is spontaneous abortion”. Human
Cytomegalovirus or Human Herpes virus 5@ is one from different
causes of sever fetal damage leading to abortion® and congenital
malformation®® resulting from intrauterine viral infection and is
frequently widespread in industrialized countries™?, transmission
could occur during gestation period or after birth from breast milk,
urine, saliva and from fomites™?, other infants also may be infected
during delivery causing  different complications and injuries
among neonates.®®

Real Time-Polymerase Chain Reaction (RT-PCR) technology is a
widespreaed using test to quantification nucleic acids simply, has
many advantages rather than older forms of quantitative PCR, like

comparable sensitivity, superior precision and reproducibility as
compared with previous methods. Real-Time PCR can be used to
evaluate cancer status, in addition to measuring viral and bacterial
loads.™®

MATERIALS AND METHODS
Patients and Study design: ninety samples of blood were obtained
from women with spontaneous abortion, their ages were between
(16-46) years, time of their abortion between first trimester and
second trimester. Aborted women were attending at teaching
hospitals in Baghdad, Babylon and Al-Najaf provinces from June
2017 to January 2018.

Sample collection: 5 ml of venous blood were obtained from each
women with spontaneous abortion by wvein puncture using a
disposable syringe, then divided the blood into two groups :

Group one-3ml of blood grouped in sterile serum tube for serum
collection and stored at -20°C to diagnosed by ELISA test for
Rubella virus (IgM and 1gG), and Cytomegalovirus (IgM and 1gG).
Group two-2ml of blood collection in EDTA tube then extraction of
DNA and RNA from blood for each sample in the Eppendorf tubes
(2-2) ml immediately for RT-PCR testing.

Serological diagnosis

Enzyme linked immune sorbent assay for quantities and qualitative
detection of serum antibodies IgM and 1gG for Rubella virus and
Cytomegalovirus. ELISA Procedure was done according to
manufacturing company protocol (BioCheck, USA).

Molecular detection by RT-PCR

-DNA and RNA extraction using DNA and RNA extraction kit
supplied by Geneaid Company (USA).

640



Dina A. A. AL-Roubaey /J. Pharm. Sci. & Res. Vol. 10(3), 2018, 640-643

-Real Time-PCR

RT-PCR test for qualitative detection of Rubella virus and
Cytomegalovirus in women with spontaneous abortion were
measured by RT-PCR kits (Sacace Biotechnologies-company-Italy),
programming RT-PCR thermo cycler conditions (amplification),
RT-PCR thermo cycler condition was set according to Kit
instructions.

RESULTS
From ninety women with spontaneous abortion , 20 patients (22.2
%) were seropositive for IgM of Rubella virus, while 37 patients (
41.1 %) were seropositive for IgG of the same virus, and only 17
(18.9 %) patients were showed seropositive for both IgM and 1gG of
Rubella virus at the same time (table 1).

Table (1): ELISA results of aborted women with positive Rubella
virus antibodies.

Table (4): ELISA serum results of aborted women mixed infection
with Rubella virus and Cytomegalovirus 1gM, 1gG and IgM+IgG

Rubella virus antibody Patlen(tgg;J mber Percentage(%o)
IgM 20 222
I9G 37 411
IgM & 1gG 17 18.9

antibodies.
Positive .
Rubella Positive POS't.'VG Rubella
. ; . virus and
Antibody virus Cytomegalovirus .
Cytomegalovirus
number number (%) number (%)
(%) i
1aM 20 37 4
g (22.2) (41.1) (4.4)
19G 37 55 13
9 (41.1) (61.1) (14.4)
17 33 14
IgM & 19G (18.9) (36.7) (15.5)
X?=10.33 df=2  p=0.0177
ELISA results showed coexistence of Rubella virus and

Cytomegalovirus for 1gG antibody in numbers 14 (15.5% ) due to
previous infection which play a role in cross reaction(table 5).

Table (5): ELISA results seropositive for 1IgG of both Rubella virus
and Cytomegalovirus

The results showed that 37patients ( 41.1 %) were seropositive for
IgM of Cytomegalovirus and 55 (61.1 %) were seropositive for 1gG
of the same virus, and only 33 ( 36.7 %) patients were seropositive
for IgM and 1gG of Cytomegalovirus at the same time (table 2).

Table (2): ELISA results of aborted women with positive
Cytomegalovirus antibodies.

Antibody Number | Cytomegalovirus IgG Cytomegal'o_vlrus
results (%) Negative number (%) 1gG Positive
Number(%)
Rubella virus 53 12 41
1gG negative (58.9) (13.3) (45.5)
Rubella virus 37 23 14
1gG positive (41.1) (25.5) (15.5)
Total patients %0 35 55
(100) (38.9) (61.1)

Cyt;)rr::ieg(.’)atlj(i)e\)/slrus Patlen(t9 g)umber Percentage (%)
IgM 37 41.1
I9G 55 61.1
IgM & 1gG 33 36.7

Aborted women results of real time- PCR (RT-PCR) test showed
that only 12 (13.3%) cases were positive for Rubella virus and 6
(6.7%) cases positive for Cytomegalovirus (table 3).

Table( 3): ELISA results of aborted women with positive IgM, 1gG,
and IgM + IgG of Rubella virus and Cytomegalovirus antibodies in
comparison with RT-PCR positivity.

X?=0.753 df=1 p=0.282

Very interesting results of RT-PCR because it appearance only in
one disease, and there is no role for cross reaction that is why the
results of positive Rubella virus consists of 12(13.3%), and for
Cytomegalovirus 6(6.7%) only from the total aborted women (table
6).

Table (6): RT-PCR results of aborted women infected with Rubella
virus and Cytomegalovirus

Virus type Total IgM 19G IgM+1gG RT-PCR
number (90) number number number number
(%) (%) (%) (%)
Rubella virus 20 37 17 12
(22.2) (41.1) (18.9) (13.3)
Cytomegalovirus 37 55 33 6
(41.1) (61.1) (36.7) (6.7)
X?=5395 df=7 p=0.497

ELISA serum results of IgM for both Rubella virus and
Cytomegalovirus on aborted women were positive 4(4.4% ) , and
serum patients showed seropositive for 1gG of both Rubella virus
and Cytomegalovirus 13 (14.4%), while 14 (15.5%) positive for
both IgM and 1gG of Rubella virus and Cytomegalovirus together.

Cytomegalovirus | Cytomegalovirus
Antibody RT-PCR RT-PCR
results Number(%6) Negative Positive
number(%o) Number(%)

Rubella virus
RT-PCR (87687) (ég) (667)
negative ) )
Rubella virus
RT-PCR (11323) (11323) (8)
positive ) )
Total 90 84 6
patients (100) (93.3) 6.7)

X?=0.392 df=1 p=0.781

DiscussioN

This research was design to study the association between
spontaneous abortion and specific serum IgM and IgG of Rubella
Virus and Cytomegalovirus, in addition to prove this relation by
molecular method (RT-CR).The present study showed that 22.2% of
aborted women were positive for Rubella virus IgM antibody, so
this result reveal decrease in percentages as compared with the
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results of Hamdan et al., (2011)“®, who reported that Rubella virus
was detected in 65.3% , and the results of Adam et al., (2013)*7,
who recorded also the percentage of infection in 95.1% among
Sudanese women. Our results showed that the seropositive of
aborted women for Rubella virus IgG antibody (41.1%), which was
less than the result reported by Lenochova in Turkey®®, this
indicate either previous vaccination with Rubella vaccine during
adolescent age and before pregnancy or may be due to a previous
infections with Rubella virus, another study in Baghdad area
reported by Abdul-karrim et al., (2009)™®, who found that the result
of the seroprevalence of Rubella virus infection in women with
spontaneous abortion was 34.2%, another investigation in Palestine
demonstrated that Rubella virus was considered as an important
etiologic agent of abortion®. In present study the percentage of
Cytomegalovirus IgM antibody among aborted women was 41.1%,
diagnosis of IgM antibody of Cytomegalovirus is the best suitable
index for screening of pregnant women, Cytomegalovirus IgM
antibody test can be used to detect recent or active infection and
could be the best parameter to diagnosis acute infections®?
Primary Cytomegalovirus infection in pregnancy has a higher
incidence of congenital infection such as hearing loss, vision loss,
mental retardation®, and fetal loss® .This infection is
asympotomatic in adults and is difficult to diagnosis clinically® . as
well as, this result is supported by Mimi(2009), who reported that
the prevalence of Cytomegalovirus 1gG antibody among aborted
women in Turkey was between (84.5 — 95 %) | and such result
was higher than our result (61.1%), hence Cytomegalovirus
infections in pregnancy has higher incidence in fetal loss®®. Similar
to the previous studies, our results demonstrate that, about 1/3 of the
seropositive cases by ELISA were diagnosed by PCR , this means
that the seropositive results of ELISA were not specific or less
significant because the eventuality of false positive that could be as
a result of infections with other microorganisms®@”. infections with
Rubella virus and Cytomegalovirus have a significant risk in infants
at birth although the risk of late manifestation is unclear, whereas
such data are fairly known for Rubella virus®® . Appears of IgM
antibody during the first week may be inadequate to expect the
presence of the pathogens by RT-PCR test®. The study showed
that out of ninety patients only 17(18.9%) aborted women were
seropositive for IgM and 1gG antibodies of Rubella virus and only
12 patients were positive by RT-PCR techineque . Similar to the
previous studies, our results agreed with the results of Nolan
(2006)®, who demonstrated that out of 17 positive cases of Rubella
virus by ELISA test only 6 cases were positive by RT-PCR
techineque . The results showed that the percentage of seropositive
IgG antibody for Rubella virus and Cytomegalovirus were (41.1%)
and (61.1%) respectively, RT-PCR technique will reveals that the
percentage was decline to (13.3%) for Rubella virus and (6.7%) for
Cytomegalovirus , which give the real incidence of infection of
these microorganisms and reflect the false positive results that will
be given by routine ELISA test, therefor RT-PCR technique was
effective, highly sensitive, and more specific than ELISA test on the
diagnosis of Rubella virus and Cytomegalovirus infections.®V

CONCLUSIONS

1- Low prevalence of Rubella virus 1gG antibodies in Iragi women
is mainly due to default of vaccination (MMR ) programs that is
concentrated only on secondary school girls.

2- The results of RT-PCR test showed that there is no mixed
infection of Rubella virus and Cytomegalovirus in contrary to
ELISA test results, which reflect the sensitivity and specifity of
RT- PCR test , in addition, reflect the false results and cross reaction

of ELISA technique , hence there is no reason for treatment of
mixed infections with  Rubella virus and Cytomegalovirus in
pregnant women.

3- Diagnosis of Rubella virus and Cytomegalovirus infections
should be done by molecular method and not based on ELISA test
which should be used as screening test .

4-Recently, RT-PCR technology is a robust and broadly used
methodology for biological investigations because, it can be detect
and quantify very small amounts of specified nucleic acid
sequence, as a research tool, major application of this technology is
rapid and accurate assessment for changes in gene expression as
outcome of physiology, pathophysiology or development. Clinical
molecular diagnosis present applications and future perspectives for
this technology in biomedical sciences and in life science education.

RECOMMENDATIONS
1-Rubella virus 1gG antibodies should be consisted in the listing
tests for pre married girls in order to give vaccines to negative one,
and it is must recommended routine screening of Rubella virus for
pregnant women in Iraq to reduce the abortions caused by this virus.
2-The incidence of Cytomegalovirus infection found in our country,
therefore, support using of serological screening test, especially in
the first trimester of pregnancy, and in the case of seronegative,
possibly screening once in the second and third trimester.
3- Before giving management for pregnant women by the
gynecologist, must be dependant on the diagnosis of mixed infection
on the molecular methods like RT-PCR technique, because it is
more specific and sensitive technique than serological methods like
ELISA test in the diagnosis of viral infections.
4- Prior of  pregnancy, screening for Rubella virus and
Cytomegalovirus antibodies are recommended to be practicing
routinely, will prevent fetus from infected by Rubella virus and
Cytomegalovirus in uterus.
5-there is a need to modifies vaccine strategies for immunization all
adolescent girls and women in reproductive age before conception to
decrease the incidence of congenital rubella syndrome infection and
bad obstetrical outcome.

REFERENCES

1-  World Health Organization. Unsafe abortion: global and regional estimates of the
incidence of unsafe abortion and associated mortality in 2008. 6th ed. Geneva:
World Health Organization. 2008; p. 13.

2- Poorolajal,J., Cheraghi,P., Cheraghi,Z., Ghahramani,M. and Irani,A. Predictors of

miscarriage: a matched case-control study. Epidemiol Health. 2014; 36:

€2014031.

Mesce,D. and Clifton,D. Abortion. FACTS &FIGURE S. 2011; pp.3.

4-  Tsartsara,E. and Johnson,M. The impact of miscarriage on women’s pregnancy-
specific anxietyand feelings of prenatal maternal—fetal attachment during the
course of a subsequent pregnancy: An exploratory follow-up study. 2006; P.P 1.

5-  Morbidity and Mortality Weekly Report (MMWR). Progress toward control of
rubella and prevention of congenital rubella syndrome --- worldwide, 2009.
Morb. Mortal. Wkly. Rep. 2010; 59(40):1307- 1310.

6-  Morbidity and Mortality Weekly Report (MMWR). Rubella and congenital
rubella syndrome control and elimination - global progress, 2000-2012. Morb.
Mortal. WKly. Rep. 2013; 62(48):983-986.

7-  Elamin,B.K. and Khidir,N.B. Seroprevalence of Rubella virus among pregnant
Sudanese women with history of abortion. Journal of Medical Laboratory and
Diagnosis. 2017; 8(2), pp. 8-11.

8- Staras,S.A., Dollard,S.C., Radford,K.W., Flanders,W.D., Pass, R.F. and Cannon,
M.J. "Seroprevalence of cytomegalovirus infection in the United States, 1988—
1994". Clin. Infect. Dis. 2006; 43, 9: 1143-51.

9- Arabzadeh,SA., Mosavat,SA., Eftekhari,N. Seroepidemiology of human
cytomegalovirus in pregnant women and their neonates in kerman city during
2005. J Kerman Univ Med Sci. 2007; 14(4):279-88

10- Cannon, MJ., Scott Schmid, D., Terri, B.: Hyde review of cytomegalovirus
seroprevalence and demographic characteristics associated with infection. Rev
Med Virol. 2010; 20: 202-213.

11- Caruso,C., Buffa,S. and Candore,G. "Mechanisms of immunosenescence” .
Immun Ageing. 2009 6; 10: 4933-6-10.

w
T

642



12-

13-

14-

15-

16-

18-

19-

20-

21-

Dina A. A. AL-Roubaey /J. Pharm. Sci. & Res. Vol. 10(3), 2018, 640-643

Fowler,K.B., and Pass,R.F. Risk factors for congenital cytomegalovirus infection
in the offspring of young women: exposure to young children and recent onset of
sexual activity. Pediatrics. 2006; vol. 118. no. 2. pp. €286—€292.

Farshidi,F., Abedi,G., Moosazadeh,M. and  Afshari,M. Seroprevalence of
Cytomegalovirus Antibodies and Primary Infection among Women and Infants in
Iran: A Meta-Analysis. Iran J Cancer Prev. 2017; January; 10(1):e3704.
Boppana,SB., Ross,SA., Shimamura,M., et al. Saliva polymerase-chain-reaction
assay for cytomegalovirus screening in newborns. N Engl J Med. 2011;
364:2111-8.

Berth,M., and Bosmans,E. Comparison of three automated immunoassay methods
for the determination of Cytomegalovirus specific immunoglobulin M. Clin.
Vaccine Immunol. 2010; 17:559-563.

Hamdan,ZH., Ismail,EA., Nasser,MN. Seroprevalence of cytomegalovirus and
rubella among pregnant women in western Sudan .Virology Journal. 2011;
20118:217-220.

Adam,O., Makkawi, T., Kannan,A., Osman,ME. Seroprevalence of rubella among
pregnant women in Khartoum state, Sudan. East Mediterr. Health J. 2013;
19(9):812-815.

Lenochova,P., Hodny,Z. and Vondrova,M. Fatal attraction phenomenon in
humans: cat odour attractiveness increased for toxoplasma-infected men while
decreased for infected women. 2011; 5 : 1389.

Abdul-Karrim,E.T., Abdul-Muhymen,N. and Al- Saadie,M. Chlamydia
trachomatis and rubella antibodies in women with full-term deliveries and women
with abortion in Baghdad. East. Mediterr. Health. J. 2009; 15: 1407-1411.
Al-Hindi,A., Al-Helou, T. and Al-Helou,Y. Seroprevalence of toxoplasma gondii,
cytomegalovirus, rubella virus and Chlamydia trachomatis among infertile
women attending in vitro fertilization center. Gaza strip. Palestine. J. Egypt Soc.
Parasitol. 2010; 40: 451-458.

Tabatabaee,M., Tayyebi,D. Seroepidemiologic study of human cytomegalovirus
in pregnant women in Valiasr Hospital of Kazeroon, Fars, Iran. J Matern Fetal
Neonatal Med. 2009; 22(6):517-21.

22-

24-

25-

26-

27-

28-

29-

30-

31-

Soetens,O. , Vauloup-Fellous,C., Foulon,I. Dubreuil,P. , Saeger,B.D.,
GrangeotKeros,L. and Naessens,A. Evaluation of Different Cytomegalovirus
(CMV) DNA PCR Protocols for Analysis of Dried Blood Spots from Consecutive
Cases of Neonates with Congenital CMV Infections. J. Clin. Microbiol. 2008;
46,3: 943-946.

Mahdi,B., Saour,M. and Saloih,W. Cytomegalovirus infection in fertile women .j.
Exp. Integ. Med. 2011; 1,4: 273-276 .

Babayo,A., Thairu,Y., Nasir, 1.A., Baba,M.M. Serological Evidence and
Sociodemographic Risk Factors of Recent Cytomegalovirus Infection in Pregnant
Women Attending a Tertiary Hospital in Maiduguri, Nigeria. J Med Microbiol
Infec Dis. 2014; 2 (2): 49-55.

Mimi,O. Is there any role of Toxoplasma gondii in the etiology of obsessive-
compulsive disorder? Psychiatry Res. 2009; 177 : 263-265.

Surpam,RB., Kamlakar,UP., Khadse,RK., Qazi,MS. and Jalgaonkar,SV.
Serological study for TORCH infection in women with bad obstetric history .J
Obstet Gynecol India. 2009; 56:41- 43.

Gulden,ST., Devrim,D., and Eray,C. Seroprevalence of Toxoplasma gondii
,Rubella and Cytomegalovirus among pregnant women in western region of
Turky ,Clin Invest Med. 2009; 32 (1) :43-47.

Binnicker,MJ., Jespersen,DJ. and Harring,JA. (2010). Multiplex detection of IgM
and 1gG class antibodies to Toxoplasma gondii ,Rubella virus ,and
cytomegalovirus using a novel multiplex flow immunoassay .Clinical and
Vaccine Immunology.17(11):1734-38.

Balsam,J., Ossandon,M. and Bruck,HA. Low —cost technologies for medical
diagnostics in low-resource setting .Expert Opin Med .Diagn. 2013; 7:243-255.
Nolan,T., Hands,RE. and Bustin,SA. "Quantification of mRNA using real-time
RT-PCR". 2006; 1 : 236 .

Hameed,M.Y. and Aziz,|.H. Detection of Cytomegalovirus in Iragi recurrent
miscarriage  women. WORLD JOURNAL OF PHARMACY AND
PHARMACEUTICAL SCIENCES. 2015; 5(1): 79-89.

643



	Introduction
	Abortion is an important reason of morbidity and mortality in mothers during reproductive period particularly in developing countries(1), and it can be defined as the expulsion of the concept product from uterus before 20th weeks of gestation period b...



