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Abstract: Cytomegalovirus (CMV) is found worldwide in all geographical locations and socio-economic groups
and is the virus most frequently transmitted to a developing child before birth. The aim of this study was to
determine the seroprevalence of antibodies to CMV among repeated abortion females, immune-compromised
patients, dialysis patients and healthy blood donors and to evaluate different methods of diagnosis as ELISA,
latex agglutination and complement fixation tests. Blood samples were collected from four investigated groups
(repeated abortion females, immune-compromised patients, dialysis patients and healthy blood  donors).
Highest positive cases were detected by latex agglutination test (63.3 %.), followed by ELISA and complement
fixation test (61 and 53.3%) respectively.  Non  significant  association  (P>0.05)  was  recorded  between
positive cases and different methods. Antibodies for cytomegalovirus was mostly prevalent among blood
donors (91.4 and 82.9%) by both latex agglutination and ELISA and immune-compromised patients with (75%)
by both ELIZA and CFT. There was a statistically significant difference (P< 0.05) between positive cases among
different investigated groups. The validity test of latex agglutination proved sensitivity, specificity and
accuracy with (94.7, 97 and 95.6%) respectively more than that detected by CFT (91.7, 73.8 and 83.3%)
respectively. The seroprevalence of CMV appears to be very high in this environment among healthy blood
donors, also high seropositivity rates were detected among different investigated groups. Latex agglutination
test proved higher sensitivity, specificity and accuracy than CFT. ELISA and latex agglutination test are
reliable, easy and rapid methods of cytomegalovirus diagnosis. Furthermore, the routine screening of blood
donors for CMV antibodies should be recommended for the prevention and/or reduction of CMV.
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INTRODUCTION 400  CMV affected  neonates are born annually; 90% of

The morbidity and mortality associated with develop significant complications such as deafness or
cytomegalovirus (CMV) infection in immunocompromised neurological problems later. In India the magnitude of the
patients, as well as with congenital CMV infection  are problem had not been adequately investigated [3, 4].
well known. In contrast, relatively little attention has been Cytomegalovirus (CMV) can cause severe disease in
paid to the morbidity and mortality that CMV infection immunocompromised   patients,   either  via  reactivation
may cause in immunocompetent individuals [1]. of  latent CMV infection or via acquisition of primary

In recent years, CMV has emerged as the most CMV infection [5]. Clinical syndromes that may be
important cause of congenital infection globally. observed in this setting include encephalitis, pneumonitis,
Congenital CMV infection may lead to hearing, cognitive hepatitis,  uveitis,   retinitis,  colitis  and  graft  rejection
and motor impairment [2]. In the US approximately one per [6]. Furthermore, CMV infection  affecting  the  human
cent of all neonates excrete CMV, of which 10% will be embryo,  a  host  with immature immunologic responses,
severely affected with a wide range of symptoms. In UK, is  often  associated  with  serious  complications,  such as

the babies are asymptomatic at birth and almost 10%
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microcephaly, mental retardation, spastic paralysis, induced CMV infection syndrome in preterm infants in the
hepatosplenomegaly, anemia, thrombocytopenia, West. However, since the vast majority of blood donors
deafness and optic nerve atrophy leading to blindness [7]. in developing countries are seropositive for CMV, it

To the contrary, in immunocompetent patients, would be imprudent to screen blood donors for CMV as
primary CMV infection typically runs  an  undifferentiated very few seronegative blood units would be available for
viral syndrome, or is manifested by a mononucleosis-like transfusion. Other preventive strategies (such as
syndrome. Infections in the immunocompetent and leukoreduction filtration, saline-washed RBCs, frozen
immunosuppressed are not  rare;  seroprevalence  for deglycerolised RBCs, etc.) are increasingly recommended
CMV worldwide ranges from 60–100% [8]. Symptomatic to minimize    transfusion    transmission   of  CMV.
CMV   infection    in   non-immunocompromised  hosts These methods may be more appropriate and cost-
has traditionally  been  considered  to  have a benign, effective in developing countries for the prevention of
self-limited course. However, in the medical  literature CMV transmission through infected blood to
there are a considerable number of reports of severe immunosuppressed individuals. More studies are needed
clinical manifestations of CMV infection in to elucidate the transmission of transfusion-associated
immunocompetent patients [9, 10]. CMV before proper guidelines on routine CMV screening

Maternal infections play a critical role in pregnancy in blood donors can be formulated [18].
wastage and their occurrence in patients with bad ELISA is the most common method employed for
obstetric  history  (BOH)  is a significant factor. The rate detection of CMV specific IgM class antibodies to
of spontaneous abortion from fetal infection by the establish current or congenital CMV infection but lower
infectious agents like TORCH (Toxoplasma, Rubella, specificity and the sensitivity of the ELISA systems used
Cytomegalovirus,  Herpes  Simplex virus) group and previously have been reported in some evaluation studies
others such as Treponema pallidum is believed to range [19]. CMV afflicted babies are known to shed virus in
from 10-15% [11]. The maternal infection which has been various bodily secretions especially urine, blood and
considered as a significant factor in the  causation of throat in some cases, for months and years. Detection of
poor pregnancy outcome elsewhere has not assumed cytomegalovirus from clinical samples like urine and
much significance in India since their prevalence and blood, by PCR, also provides  important  information
effect on pregnancy outcome have not been studied so about the excretion of virus in the infected baby and
far  Most  of  the  information  on toxoplasmosis in India prediction of the symptomatic disease [20].
is on pregnancy wastage Rubella and (CMV) [12]. Although there are numerous  methods  for

CMV, a member of the human herpes family of measuring antibodies against CMV, two methods (EIA
viruses, transmissible through blood component and IHA) have proven efficacy in screening. There was
transfusions is an important cause of concern world-wide no significant  difference  detected  in  either  sensitivity
[13, 14]. This is because the majority of adults have or  specificity  between  latex  agglutination  and EIA.
serological evidence of previous infections by these IHA, however,   gave  a  significantly  greater   number   of
viruses. CMV is a ubiquitous agent and seropositivity false-positive  results than did  the  other  two methods
rates in the adult population over 40 years of age [21].
worldwide are 60 to 100%, possibly due to transmission A commercial latex agglutination test was evaluated
through breastfeeding, sexual contact and spread from for use in detecting CMV antibody in organ donors and
children [15]. Like most other herpes viruses, they remain transplant recipients. When compared with indirect and
latent in the host after primary infection and persist for competitive enzyme-linked immunosorbent assays
lifelong. Nevertheless, these viruses can be reactivated in (ELISA) and complement fixation tests (CFT), the test
immunosuppressed individuals leading to critical gave concordant results with 96.6% of sera. The latex
outcomes such as interstitial pneumonitis, hepatitis, agglutination test was more sensitive than CFT but less
retinitis and encephalitis [16]. sensitive than ELISA. The major advantage of the latex

The American Association of Blood Banks has agglutination test was its simplicity and rapidity [22].
recommended transfusion from donors who are The goal of this study was to determine the
seronegative for CMV, or the use of deglycerolised frozen seroprevalence of antibodies to CMV among blood
red blood cells (RBCs) for transfusion in a seronegative donors, females with repeated abortion, immune-
preterm (<1200 g) child born to a mother with negative or compromised patients and dialysis patients. Comparison
unknown immune status regarding CMV infection [17]. of complement fixation, ELISA and latex agglutination as
These guidelines have helped to eliminate transfusion- different methods of diagnosis was carried out.
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MATERIALS AND METHODS Dunning, Baltimore, Md.) were added to each assay ring,

This study  was  conducted  on  90  patients temperature, the mixture was examined for agglutination
including  four  groups  (repeated  abortion  females; [21].
blood donors; immune-compromised and dialysis
patients) with 16.7; 38.9;  8.9  and  35.5%  respectively. Statistical Analysis: The chi-square and t-test were used
The investigated patients included 38(42.2%) females with for statistical contrast. Sensitivity, specificity and positive
mean age (35.5±2.2) and 52(57.8%) males with mean age and negative predictive values for each test were
(39± 3.5). All the patients were attending King Abdulaziz estimated. P-value of less than 0.05 was considered to be
University Hospital at different departments (Gynecology significant.
and Obstetrics, Blood bank, Nephrology and Dialysis
centers) from January 2011 to December 2011. RESULTS

The Patients Were Subjected to the Following Table (1) shows that, 38.9% of investigated samples
Blood Sample Collection: The blood sample was collected were collected from blood donors, then 35.5% from
into two sterile tubes; one without anticoagulant and the dialysis patients. Also, 16.7 and 8.9% were collected from
other contained 143 U of sodium heparin or 0.1 ml of repeated abortion females and immune-compromised
potassium EDTA (Becton Dickinson Vacutainer Systems, patients.
Rutherford, N.J.). The serum was separated and stored at Table (2) shows that, the highest anti-CMV IgG
4°C for less than 24 h before testing, for long period seropositivity was detected by latex agglutination test
preservation the sera were stored at –20°C. (63.3%) followed by ELISA and complement fixation test

ELISA Assay: Sera were tested for anti-CMV IgG  and significant difference (P>0.05) in the CMV IgG status by
IgM by an ELISA test kit (M. A. Bioproducts, different investigated methods.
Walkersville, Birmingham M.) according to the Table (3) shows that, of the 35 blood donors,
manufacturer's instructions. The intensity of the color 32(91.2%)  were  positive   by   latex   agglutination, While
change produced in the substrate was measured at 400 nm 6 (75%) were positive by ELISA and C.F.T among
spectrophotometer [23]. immune-compromised patients. There was statistically

Complement Fixation Test: Cytomegalovirus antigen was among different investigated groups.
purchased from Behringwerke (USA), before use the Table (4) shows that by C.F.T., the highest titer
antigen was added to distilled water and diethyl 1/1024 was detected among repeated abortion females
barbiturate sodium chloride buffer and then pipetted into (60%), followed by immune-compromised (33.3%) and
tubes. This was carried out according to the dialysis patients (25%). While 40% of blood donors had
manufacturer's instructions; Antibody titers were read as lowest titer (1:8).
the reciprocal of the highest dilution of serum giving
fixation. Patient's serum was diluted by diethyl-
barbiturate sodium chloride buffer and then the serum was
inactivated by heating at 56°C for 30 minutes. The serum
was heated in such a way that all of the complement
protein but none of the antibodies within it were
destroyed.  The   hemolysin   was   diluted  and  added
and  then complement  and  sheep   RBC  were added.
The content was shacked well and incubated in water
bath at 37°C for 30 minutes. After incubation, the tubes
with highest hemolysin dilutions which showed complete
hemolysin were noted [24].

Latex Agglutination: The test was carried out according
to the manufacturer's instructions. Latex particles coated
with CMV antigen (CMV Scan, Hynson, Westcott &

mixed with serum and after few minutes of mixing at room

(61 and 53.3%) respectively. There was no statistically

significant difference (P< 0.05) between positive cases

Table 1: Percentages of different investigated groups in the study 
Different groups  No. %
Females with repeated abortion. 15 16.7
Blood donors 35 38.9
3- immune-compromised patients 8 8.9
Dialysis Patients 32 35.5
Total 90 100

Table 2: Detection of anti-CMV IgG in the investigated patients by different
methods

Positive cases Negative cases
-------------------- ---------------------

Method No. % No. %  P value 
Latex agglutination 57 63.3 33 36.7
ELISA 55 61 35 39 X2=2.061
C.F.T 48 53.3 42 36.7 P>0.05
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Table 3: Positive CMV cases of investigated groups among different methods
Latex agglutination( (57) ELISA (55) C.F.T(48)
---------------------------------------- ----------------------------------------- -------------------------------------------

Groups +ve -ve +ve -ve +ve -ve
-Repeated abortion females 10 (66.7 %) 5(33.3%) 9 (60%) 6 (40%) 10 (66.7%) 5(33.3%)
-Blood donors 32(91.4 %) 3(8.6%) 29 (82.9%) 6 (17.1%) 20(57.1%) 15 (42.9%)
- immune-compromised 5 (62.5%) 3(37.5%) 6(75%) 2 (25%) 6(75%) 2 (25%)
-Dialysis 10 (31.3%) 22(68.7%) 11(34.4%) 21(65.6%) 12(37.5%) 20(62.5%)
 Statistical analysis  X2=17.22 X2=17.29 X2=5.393

P<0.001* P<0.001* P<0.05*

Table 4: Complement fixation titer among positive investigated groups 
Females with Blood donors Immune-compromised Patients with
repeated abortion (10) (20) patients (6) dialysis (12)

Complement ---------------------------- ------------------------- ------------------------------ ------------------------------
fixation titer No. % No. % No. % No. %
8 0 0 8 40 0 0 0 0
16 1 10 5 25 0 0 1 8.3
32 0 0 2 10 0 0 3 25
64 0 0 0 0 1 16.7 1 8.3
128 0 0 2 10 1 16.7 2 16.7
256 0 0 0 0 0 0 0 0
512 3 30 0 0 2 33.3 2 16.7
1024 6 60 3 15 2 33.3 3 25

Table 5: Validity results of latex agglutination in comparison to ELISA
ELISA (55)
-----------------------------------------------------------------------------------
+ - Total

+ 54 1 55
Latex agglutination (57)
- 3 32 35
Total 57 33 90
Sensitivity 94.7% Predictive value+ 98.2%
Specificity 97% Predictive value -v 91.2%
Agreement 95.6% Discrepancies 4.4%

Table 6: Validity results of C.F.T. in comparison to ELISA
ELISA (55)
------------------------------------------------------------------------------------
+ - Total

+ 44 11 55
C.F.T. (48)
- 4 31 35
Total 48 42 90
Sensitivity 91.7% Predictive value+ 80%
Specificity 73.8% Predictive value -v 88.6%
Agreement 83.3% Discrepancies 16.7%

DISCUSSION positive  cases  were  detected  among  blood  donors

This study was conducted on 90 patients comprising compromised patients had 6 (75%) positive by both
(38.9, 35.5, 16.7 and 8.9%) of them among blood donors, ELISA and C.F.T. There was a statistically significant
dialysis patients,  repeated  abortion  females  and (P>0.05) difference between positive cases among
immune-compromised patients respectively. The highest different investigated groups.

with 32(91.4%) by latex agglutination, while immune-
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Our results are nearly in accordance with that CMV (TT-CMV) is a significant cause of morbidity and
detected by Alao et al. [14]. Also, high seroprevalence mortality in immune-suppressed patients, including
rate in adult blood donors was reported by Kothari et al.
[26, Revise Ref. S. No. as Ref. 25 was deleted??] and
Gargouri et al. [27], (97% and 96%) in Tunisia and India,
respectively. The high prevalence rate in the country
indicates the endemicity of infection and this perhaps
could be related to socio-economic, environmental and
climatic factors.

Also, the result is corresponding  to  that  detected
by Akinbami et al. [28] who found 96% anti-CMV IgG
seroprevalence among blood donors in Ibadan, Nigeria.
Pal et al. [29] in Chandigarh, India, showed 100%
seropositivity for CMV in the population aged >20 years.

Lamberson et al. [31, Revise Ref. S. No.??] found
anti-CMV IgM seroprevalence of 19.5% among healthy
blood donors, compared with 0% found in India. A
decreased incidence of transfusion-associated CMV
infection was found when only blood products negative
for CMV IgM were used and there was no statistically
significant association between history of blood
transfusion and being CMV IgG/IgM positive among
healthy donors.

Adjei et al. [32] proposed that future strategies for
the prevention and/or reduction of transfusion-
transmitted (TT-CMV) in Ghana should include the
routine screening of donor blood for  CMV  antibodies,
the   subsequent    identification   of   the   very   few
CMV-seronegatives, the education and counseling of
these CMV-seronegatives on the importance of their
status for themselves and the increasing
immunosuppressed population and how to maintain their
status, the motivation of these CMV seronegatives for
them to become periodic repeat donors, the maintenance
of a database of the epidemiological and contact
information of these CMV seronegatives and rapid recall
of seronegative people in times of need. This proposed
CMV screening of blood donors and the subsequent
determination of the actual titers of neutralization
antibodies in the numerous CMV-seropositives will
ensure the identification of those CMV-seropositives with
very high neutralizing antibody titers from whom
immunoglobulins can be obtained to treat CMV infections
in immunosuppressed individuals and who will be
followed-up and recalled when necessary in the same
manner described above for the few CMS-seronegative
[16, 33].

Trincado and Rawlinson [34] recommended, a drastic
change in blood banking practice in Ghana with financial
implications, is timely because transfusion-transmitted

premature  low-birth  weigh  infants  (<150g) born to
CMV-seronegative mothers and HIV-AIDS patients
whose population are increasing in Ghana.

Bowden et  al.  [35]  suggested  alternate  methods
for the provision of “CMV safe” blood products,
including  the  use of leucoreduced blood  products
which  was  reported  to be comparable to the use of
CMV-seronegative blood products for the prevention of
TT-CMV infection after marrow transplant. However, a
more recent study has demonstrated that TT-CMV does
occur even after leucoreduction, that CMV-seronegative
blood products may thus be superior to leucoreduced
blood products.

Our  results  demonstrated  that  antibody
prevalences  for cytomegalovirus by  CFT  among
immune--compromised patients followed, repeated
abortion females and dialysis patients were (75, 66.7 and
35.5%). respectively. These results are in agreement with
several previous studies [36-38]. Agha et al. [39] reported
prevalence of CMV infection among transplant and
dialysis patients (36.2%) and added that, human
cytomegalovirus (HCMV) infection is more common in
developing countries and in communities with lower
socioeconomic status and represents the most significant
viral cause of birth defects in industrialized countries.

Abdolreza et al. [40] suggested that, CMV will lead to
complicated pregnancies. The authors found the
prevalence of seropositivity for CMV antibodies is 88.8%
of abortion groups. They recorded higher prevalence of
seropositivity for CMV in women with spontaneous
abortion comparing to women with normal full term
delivery and explained that cytomegalovirus plays a
significant role in abortion [41].

The results showed that, the highest titer of CFT
(1/1024) was detected among repeated abortion females
(60%), followed by immune-compromised (33.3%) and
dialysis patients (25%) while 40% of blood donors had
lowest titer (1:8). Our results are corresponding to those
detected by Booth et al. [23], they detected significant
antibody titer among investigated patients. The highest
CMV IgG seropositivity was detected by latex
agglutination test (63.3%), then by ELISA and
complement fixation test (61% and 53.3%) respectively.
There was no statistically significant difference (P>0.05)
in the CMV IgG status by different methods. Also, the
results are in agreement with Middeldorp et al. [42] who
demonstrated that CMV IgG determined by ELISA was
significantly higher than those determined by complement
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fixation. Consequently, ELISA for CMV may prove to be 2. Liesnard, C.,  C.  Donner,  F.  Brancart,  F.  Gosselin,
more reliable for the selection of CMV-seronegative blood M. Delforge and F. Rodesch, 2000. Prenatal diagnosis
donors than these other methods of congenital cytomegalovirus infection: prospective

Our results correlate with those detected  by  Stuart study of 237 pregnancies at risk.  Obstet.  Gynecol.,
et al. [21], they found that, EIA had 99., 99.7 and 99.5% for 95: 881-888. Make references like this style.
sensitivity, specificity and accuracy, while Latex showed 3. Staras,  S., S.   Dollard,  K.  Radford,  W.  Flanders,
(96.6%, 100% and 98.6%) respectively. They explained R. Pass and M. Cannon, 2006. Seroprevalence of
that, although there are numerous methods for measuring cytomegalovirus infection in the  United  States,
antibodies against CMV, two methods (EIA and IHA) 1988-1994. Clin Infect Dis., 43: 1143-51.
have proven efficacy in screening blood  donors  to  aid 4. Chan, G., D. Hemmings, A. Yurochko and L. Guilbert,
in  the  prevention  of  post transfusion CMV infections. 2002.Human cytomegalovirus-caused damage to
In accuracy to both of these methods, there was no placental trophoblasts mediated by immediate-early
significant  difference   detected   in    either   sensitivity gene-induced tumor necrosis factor-alpha. Am. J.
or  specificity   between  latex   agglutination  and EIA. Pathol., 161: 1371-1381. 
The authors explained that, the major advantages of latex 5. Squizzato,  A.,    W.   Ageno,    A.     Cattaneo    and
agglutination over other methods for measuring antibody N. Brumana, 2007. A case report and literature review
against CMV are ease of performance and interpretation, of portal vein thrombosis associated with
rapidity and inexpensive equipment. Incubation time is cytomegalovirus infection in immunocompetent
only few minutes. Also, because of its excellent patients. Clin Infect Dis., 44: 13-6.
sensitivity and specificity, latex agglutination is be 6. Karakozis, S., E. Gongora, M. Caceres,  E.  Brun and
suitable for screening both blood donors and blood J. Cook, 2001. Life-threatening cytomegalovirus
recipients and thus is an appropriate in accuracy to both colitis in the immunocompetent patient: report of a
of these methods. case and review of the literature. Dis. Colon. Rectum,

De Ory et al. [43] compared three commercial methods 44: 1716-20.
(enzyme  immunoassay,  fluoroimmunoassay and  latex 7. Devetag, F. and L. Boscariolo, 2000. Cytomegalovirus
agglutination)   and  a  complement  fixation test  for meningoencephalitis with paroxysmal course in
detection  of   cytomegalovirus   antibodies. Latex immunocompetent adults: a new nosographical
agglutination  is   recommended   for  large-scale entity. Clinical, diagnostic and therapeutic
screening of cytomegalovirus antibodies in blood and correlations and pathogenetic hypothesis. Eur
organ donors. Negative results obtained by latex Neurol, 44: 242-7.
agglutination should be confirmed by sensitive enzyme 8. Wreghitt, T., E. Teare, O. Sule, R. Devi and P. Rice,
immunoassays. 2003.Cytomegalovirus infection in immunocompetent

Cytomegalovirus is considered a world health patients. Clin Infect Disease, 37:1603-1606. 
problem because of their adverse complication among 9. Bonnet, F., P. Morlat, D. Neau, J. Viallard, J. Ragnaud
immune-compromised and pregnant patients. and M. Dupon, 2000. Hematologic and immunologic
Seropositivity of cytomegalovirus was detected among manifestations of primary cytomegalovirus infections
blood donors, repeated abortion, immune-compromised in non-immunocompromised hospitalized adults. Rev.
and dialysis patients by ELISA, latex agglutination and Med. Interne, 21: 586-94.
CFT. All the used tests are reliable and available methods 10. Galiatsatos, P., I. Shrier, E. Lamoureux and A. Szilagyi,
of cytomegalovirus diagnosis but, latex gave good 2005. Meta-analysis of outcome of cytomegalovirus
sensitivity, specificity and accuracy. We recommend colitis in immunocompetent  hosts.  Dig.  Dis.  Sci.,
screening of blood donors before taking blood. 50: 609-16.
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