*ﬁwué ﬁ'uaﬁ'u Chula Med J Vol. 51 No. 4 April 2007

Prevalence of viral infections in clinical specimens
at Virology Laboratory Unit during
the year 1998 to 2004

Rungtip Thammaborvorn *
Vanida Mungmee ** LukkanaThammachotruja *

Ekasit Kowitdamrong ** Parvapan Bhattarakosol**

Thammaborvorn R, Mungmee V, Thammachoteruja L, Kowitdamrong E, Bhattarakosol P.
Prevalence of viral infections in clinical specimens at Virology Laboratory Unit during
the Year 1998 to 2004. Chuia Med J 2007 Apr; 51(4): 229 - 39

Objective : To investigate the prevalence of viral infections in clinical samples sent to

Virology Laboratory Unit, King Chulalongkorn Memorial Hospital

Design ¢ Chronological retrospective and descriptive study

Setting : Virology Laboratory Unit, Department of Microbiology, Faculty of Medicine,
Chulalongkorn University, Bangkok 10330, Thailand.

Subjects : Al clinical samples sent to Virology Laboratory Unit, from 1998 to 2004

Methods ¢ All samples requested for viral antibody detection assays were performed

by means of enzyme-linked immunosorbent assay (ELISA), whereas viral
antigen detection of respiratory syncytial virus (RSV) was determined by
immunofiuorescent assay, and rotavirus antigen detection was done by
immunochromatography.

Results ¢ From 1998 to 2004, the mean prevalence of CMV, EBV, HSV and VZV infection
were 90.09, 84.60, 64.44 and 77.48 %, respectively. As for viral examthem
such as rubella and measles infections, their mean prevalence were 81.01
and 61.53 %. Moreover, the highest incidence of RSV was found in September

which was in the rainy season, while rotavirus in January, the winter.

* Thai Red Cross, King Chulalongkorn Memorial Hospital,
** Department of Microbiology, Faculty of Medicine, Chulalongkorn University
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Conclusion : Although the data obtained from laboratory investigation might not be a good
representative figure of prevalence of the population, at least it is useful for
estimating the situation of viral infections that occurred each year which also

included seasonal spreading.
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The Virology Laboratory Unit, Department of
Microbiology, Faculty of Medicine, Chulalongkorn
University is responsible for routine laboratory
diagnosis that serves all physicians of King
Chutalongkorn Memorial Hospital and other
neighboring healthcare institutions. From 1998 to
2004, our laboratory unit received many clinical
specimens for diagnostic testing which included

conventional methods, such as viral antibody
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detection, viral antigen detection and viral isolation,
and molecular detection of viral genome both
qualitative and quantitative. All data were collected
and here, we demonstrated the usefulness of some
data by summarizing (Table 1) and analyzing in order
to determine the incidence and prevalence of viral
infections. In addition, seasonal epidemiology of some

viruses might be able to be illustrated.

Table 1. Number of clinical specimens sent to the Virology Laboratory Unit from 1998 to 2004.

Test Year 1998 1999 2000 2001 2002 2003 2004
Antibody detection

CMV-IgG 620 674 730 614 537 531 403
CMV -IgM 645 685 541 602 534 539 403
EBV-IgG * * 119 152 132 195 175
EBV-IigM * * 145 185 173 200 244
HSV-IgG 356 341 373 277 210 152 164
HSV-IgM 359 334 330 307 237 185 153
VZV-igG * * * 130 232 292 189
VZV-igM * * * 6 15 15 11
Rubella igG 1418 1610 1538 1560 2085 2258 2593
Rubella- IgM 297 297 206 225 151 175 124
Parvo B 19 IgG * * 6 16 17 50
Parvo B 19 IgM * * 10 17 19 55
Measle-IgG * * * 26 18 39 34
Measle-IgM * ’ * * 23 23 41 36
Antigen detection

RSV Ag** 122 * 21 63 130 218 206
Rotavirus Ag 111 31 104 95 142 155 185
Total 3928 3972 4116 4281 3652 5031 5035

* Not yet start service

** Stop service between September 1998-September 2000
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Materials and Methods
Clinical specimens

The specimens were from both the Out-patient
and In-patient departments of King Chulalongkorn
Memorial Hospital from 1998 to 2004. They were sent
to the Virology Laboratory Unit, Department of
Microbiology, Faculty of Medicine, Chulalongkorn
University, Bangkok, Thailand. Few samples were
from nearby hospitals. The serum sample was used
for viral antibody detection, stool for rotavirus antigen
detection, nasopharyngeal suction for determining

respiratory syncytial virus (RSV) infected cells.

Viral antibody detection
Most of the tests are based on enzyme-

linked immunosorbent assay (ELISA), cytomegalovirus
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(CMV) IgG and IgM, herpes simplex virus (HSV) I1gG
and IgM, rubella IgG and IgM (Cobas cores, Roche
Diagnostic Company, USA), HSV IgM, varicella zoster
virus (VZV) IgG and IgM, measles IgG and igM
(Human, Germany), Epstein-Barr virus (EBV) IgG
and IgM, parvovirus B19 IgG and IgM (Novatec,
Germany). All assays were performed according to

the manufacturers’ recommendations.

Viral antigen detection

As for RSV, the infected cells were determined
by direct immunofluorescent assay (IFA) using viral
specific antibody conjugated with Fluorescene
Thiocyanate (FITC). Rotavirus antigen was determined
by immunochromatography using rapid strip test from

Newmarget, United Kingdom.

Table 2. The number of samples with positive specific IgG antibody and the estimated prevalence of each

viral infection from 1998 to 2004.

Viral Type No of positive IgG/Total samples (% Prevalence) Total
1998 1999 2000 2001 2002 2003 2004 (%)
CMV 535/620 612/674 650/730 561/614 488/537 488/531 379/415 3713/4121
(86.29) (90.80) (89.04) (91.36) (90.87) (91.90) (91.32) (90.09)
EBV NA NA 90/119 136/152 116/132 163/195 149/175 654/773
(75.63) (89.47) (87.87) (83.58) (85.14) (84.60)
HSV 219/356 216/341 245/373 175277 152/210 97/152 103/164 1207/1873
61.51) (63.34) (65.68) 63.17) (72.38) (63.81) (62.80) (64.44)
VZVv NA NA NA 86/130 59/73 117141 51/60 313/404
(P) (66.15) (80.82) (82.98) (85.0) (77.48)
vzv NA NA NA NA 144/159 144/151 120/129 408/439
(NHMS) (90.56) (95.36) (93.02) (92.93)
Parvo B19 NA NA 2/5 3/6 76 217 19/50 33/94
(40.00) (50.00) (43.75) (11.76) (38.00) (35.10)
Rubella 1112/1418 1286/1610  1178/1538  1180/1560 1714/2085 1863/2258 2249/2593  10582/13062
(78.42) (79.88) (76.60) (75.64) (82.20) (82.50) (86.73) (81.01)
Measles NA NA NA 15/26 13/18 19/39 25/34 721117
(57.69) (72.22) 48.71) (73.52) (61.53)
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Results

Presence of specific IgG antibody in an
individual means that person should have either
present infection or past infection. Therefore, the
prevalence of specific infectious agents could be
determined. Moreover, the incidence of infection also
could revealed by the presence of specific IgM

antibody.

Herpesviruses infection

Herpesviruses in this study include CMV,
EBV, HSV, and VZV. The clinical criteria of all samples
was unable to define except for VZV. The samples of

VZV were composed of two groups, patients (P) and
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normal healthy 5" year medical students (NHMS).
Among the patients, the prevalence range of CMV
infection between 1998 and 2004 was 86.29 - 91.90 %,
EBV infection was 75.63 - 89.47%, HSV infection was
61.51-72.38 %, and VZV infection was 66.15 - 85 %.
The means average of those viruses were 90.09, 84.60,
64.44 and 77.48 %, respectively. The prevalence
of VZV infection was found higher in NHMS group
(92.93 %) with the range between 90.52-93.02 %
(Table 2). Although the incidence of infected cases of
CMV, EBV, HSV and VZV were varied from year to
year, the estimated average incidences of them were

8.4, 13.51, 5.24 and 17.02 %, respectively (Table 3).

Table 3. The number of samples with positive specific IgM antibody and the estimated incidence of each

viral infection from 1998 to 2004.

Viral Type No of positive IgM/Total samples (% Incidence) Total
1998 1999 2000 2001 2002 2003 2004 (%)
Ccmv 58/645 62/685 54/541 37/602 44/534 57/539 22/429 334/3975
(8.99) (0.90) (9.98) (6.14) (8.23) (10.57) (56.12) (8.4)
EBV NA NA 17/145 26/185 30173 21/200 34/244 128/947
(11.72) (14.05) (17.34) (10.50) (13.93) (13.51)
HSV 3/359 3/334 5/330 39/307 17/237 13/185 20/153 100/1905
(0.83) (0.89) (1.51) (18.84) (7.17) (7.02) (13.07) (5.24)
vzv NA NA NA 3/6 2/15 115 2/11 8/55
(P) {50) (13.33) (6.66) (18.18) (17.02)
ParvoB19  NA NA 1/4 0/10 9/17 2/19 8/55 20/105
(25) (0) (52.94) (10.52) (14.54) (19.04)
Rubelia 21297 47297 15/206 8/225 7/151 1/175 4/124 41/1475
(0.67) (1.34) (7.28) (3.55) (4.63) (0.57) (3.22) (2.77)
Measles NA NA NA 13/23 12/23.00  22/41 21/36 68/123
(56.52) (52.17) (53.65) (58.33) (55.25)
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Viral exanthem infections

Rubella virus, parvovirus B19 and measles
virus were agents that cause exanthem manifestation.
Here, we demonstrated that the prevalence of rubelia
infection from all cases was ranged from 75.64 to
86.73 % with the average prevalence of 81.01 %
(Table 2). Rubella samples were mainly from the
antenatal care (ANC) and check-up clinics. Since the
rubella IgG screening test is required for person who
applies for visa, then all samples were presumably
from healthy people. However, there were some
samples that cannot be definitely classified.
Therefore, the prevalence of rubella can be devided
into at least 3 groups, i.e., normal adults and probably
infected children and unkown. ltis clearly shown that
most of samples came from normal adults (>90 %).
Among those adults, the prevalence of rubella infection
between the year 2002 and 2004 was range from
82.75 % to 86.93 % with the mean average of 84.78 %
while children, that was range from 36.56 % to
86.08 % with the mean average of 64.68 % (Table 4).

The mean incidence of rubella infection between
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the adult and children groups was also determined
according to the presence of IgM, only 1.43 % (4/280)
was demonstrated in aduit group whereas 5.71 %
(8/140) was found in children group.

Due to small number of specimens in each
year of parvovirus B19 and measles, their prevalence
could not be determined. However, if totai number of
cases were used, the prevalence of parvovirus B19
infection would be 35.10 %. Similarly, that of measles
would be 61.53 % (Table 2).

Considering of the data of IgM positive for
parvovirus B19 and measles, the incidence of measles
infection was higher than that of parvovirus infection:
55.25 % vs. 19.04 % (Table 3). In contrast to rubella

infection, the incidence was very low (2.77 %).

RSV and Rotavirus infections

Beside the incidence determining by using
the presence of IgM, direct viral antigen: detection
could also be used. The incidence of RSV infection
was shown in Figure 1. Since the service was stopped

for a while during September 1998 to August 1999,

Table 4. The prevalence of rubella during the year 2002 to 2004.

Group/Year 2002 2003 2004 (%) Mean
No. Pos/Total (%) No. Pos/Total (%) No. Pos/Total (%) prevalence
IgG igM lgG igM IgG igM IgG

Adult 1680/1992  1/109 1761/2128  0/81 2096/2411 3/90 5537/6531
(84.34) (0.92) (82.75) 0 (86.93) (3.33) (84.78)

Children 34/93 6/42 72197 1/82 68/79 1716  174/269
(36.56) (14.29) (74.23) (1.22) (86.08) (6.25) (64.68)

Unknown 0/0 0/0 30/33 0/12 85/103 0/18  115/136
(0) (0) (90.91) (0) (82.53) 0) (84.56)

Total 1714/2085 7/151 1863/2258 1/175 2249/2593  4/124 5826/6936
(82.21) (4.63) (82.50) (0.57) (86.73) (3.22) (84.00)
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the data from the year 2000 to 2004 were analyzed. In addition, rotavirus infection seemed to

Although RSV infection seemed to presence through present for a whole year, the incidence of rotavirus

out the year, the incidence peak started from July infection, in contrast to RSV, was found high during

and declined in October which is the raining season October to January (Figure 2) which is the winter of

of Thailand (Figure 1).

Thailand.
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Figure 2. The incidence of rotavirus infection from 1998 to 2004.
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Discussion

The prevaience of CMV, EBV and HSV in
normal Thai population were previously reported as
97, 97.6, and 92 %, respectively. “® Moreover, we
previously showed that the prevalence determined by
retrospective analysis from laboratory data might be
lower than the real figure due to bias in the studied

population.”

When the information of prevalence
previously observed from 1993 to 1997 “ was
compared to that of 1998 to 2004 of the same
laboratory, itindicated that the prevalence of infection
did not change much (CMV, 84.76 % vs. 90.09 %;
EBV, 81.25 % vs. 84.60 %; HSV, 66.74 % vs.
64.44 %). In contrast to the incidence of those viral
infections, they clearly showed an increase in the
incidence of EBV and HSV infection while that of CMV
seemed to be reduced (CMV, 11.57 % vs. 8.4 %;
EBV, 7.16 % vs. 13.51%; HSV, 1.05 % vs. 5.24 %).
Interestingly, as for HSV infection, the incidence rose
from 0.38 % in 1998 to 18.84 % in 2001. The reason
for this phenomenon was hardly explained. Most
samples were from newborns, and the common
route of HSV transmission is during delivery, this is
suggestive that the transmission is direct from their
mothers who probably have genital HSV infection. The
incidence of HSV genital infection might increase due
to an intervention method to control STD in Thailand
which is to come into account and orogenital sex is
probably more frequently practiced as a consequence
of safe sex programs in the HIV campaign. ©
Recently, Kowitdamrong E et al. 2005
reported the prevalence of VZV infection was 84 % in
young adults age'd 20 - 24 years old and 100 % in
>25 years old.® In our study, the prevalence of NHMS
group was 92.93 % (Table 2) which can represent Thai
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young adults aged between 20 - 25 years old. In the
group suspected of VZV infection (P), the prevalence
was 77.48 %. There was a number of studies that
showed the prevalence of VZV infection among the
Thais was 64 to 100 %. "% This variations are probably
due to the studied population, geographic distribution
and timing. Interestingly, the incidence of VZV infection
was only 17.02 % (Table 3). Since the clinical
information is limited, we are not sure whether all these
samples were obtained from patients who had clinical
appearance of VZV symptoms or only they were only
exposed people.

In these present data, the mean prevalence
of rubella infection was 81.01 % (Table 2). Among
those samples, more than 90% were from normal adults
which were those who enrolled for check-up program
for traveling aboard and pregnancy clinic. When
grouping between normal adults and suspected
infected children was done, the mean prevalence of
the adults did not change (84.78 %, Table 4). This
information may represent Thai adult population.
Although the variation of the prevalence and incidence
of rubella infection in children group were observed,
the incidence of rubella infection was greater than adult
group as expected (Table 4). The samples were all
from newborn cases suggesting congenital rubella
infection was low comparing to 36.7 % in 1980,
reported by Tantivanich S et al. " The low incidence
might be due to rubella vaccine program. Although
rubella vaccine programs were started in Thailand
since 1986, only girls were targeted.™ Later in 1997,
under the expanded program on immunization (EPI)
of MMR the vaccine was begun and applied to all
Thai children.
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The prevalence of parvovirus B19 infection
in Thailand was 10.94 % and 20.16 %, previously

¥ and Poovorawan

reported by Bhattarakosol P et al.
Y et al. ", respectively. Here, the prevalence was
35.10 % and the incidence was 19.04 %. All samples
were from patients with clinically matched to
parvovirus B19 infection. The number of suspected
cases each year was quite small which was related
to the prevalence figure.

As for measles, surprisingly, although
measles vaccine was included in EPI since1984 and
measles vaccine coverage was 96 % (data from EPI/
CDC/MOPH in 2003), the prevalence of immunity
against measles was merely 61.53 %. This might be
resulted from either primary vaccine failure or
secondary vaccine failure. In 2001, Saipan P et al. ™
reported that measles antibody level decreased to
the lowest level at 3-5 years after primary immunization
(4 - 6 years of age). Also, in 2003, Ariyasriwatana
C "9 reported that after measles was included in EPI,
the group of children infected with measles changed
from under 5 years to the age group of 5 - 9 years.
Therefore, the second dose of measles vaccine should
be administered to all children at the age of 4 - 6
years according to the current EPI recommendation
in order to increase seroprotection in these children.
Finally, the number of measles cases in this report
may be lower than the fact because most cases of
measles can be clinically diagnosed without any need
of laboratory confirmation.

In addition, our information could reveal the
prevalence and seasonal distribution of RSV as well
as rotavirus. The high incidence of RSV was found in
the rainy season (August to September) corresponding
to previous reports of Siritantikorn S et al. ” and

Bhattarakosol P et al. " Wet and cool weather might
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be a good support for viable virions to stay longer in
the environment. In contrast to rotavirus infection, it
commonly occurred in winter season so the disease
was named after as “winter gastroenteritis” but in
tropical countries including Thailand, the incidence of
rotavirus infection, in contrast to RSV, was found
through a whole year with high incidence during

October to February, the winter of Thailand.

References

1. Bhattarakosol P, Sithidajporn M, Bhattarakosol P.
Seroprevalence of cytomegalovirus infection
in Thai adult detecting by ELISA. Chula Med
J 1998 Oct; 42(10): 935-43

N

. Bhattarakosol P, Punnarugsa V, Weeragovit L,
Mungmee V. Use of dried blood on Whatman
paper for detecting of anti-HSV IgG by ELISA.
J Med Tech Assoc Thai 1995 Dec; 23(2):
169-74
3. Pancharoen C, Bhatrarakosol P, Thisyakorn U.
Seroprevalence of Epstein-Barr virus infection
in Thai children. J Med Assoc Thai 2001
Jun; 84(6): 850-4

4. Mungmee V, Thummaborvorn R, Semboonior L,
Punnarugsa V, Bhattarakosol P. Situation of
viral infectious diseases in King Chulalongkorn
Memorial Hospital during 1993-1997. Chula
Med J 2001 Jan; 45(1): 3-9

5. Bhattarakosol P, Visaprom S, Sangdara A,
Mungmee V. Increase of genital HSV-1 and
mixed HSV-1 and HSV-2 infection in Bangkok,
Thailand. J Med Assoc Thai 2005 Sep; 88
Suppl 4: S300 - 4

6. Kowitdamrong E, Pancharoen C, Thammaborvorn

R, Bhattarakosol P. The prevalence of

varicella-zoster virus infection in normal



Vol. 51 No. 4
April 2007

healthy individuals aged above 6 months. J
Med Assoc Thai 2005 Sep; 88 Suppl 4:
S7-11

7. Gershon AA, Frey HM, Steinberg SP, Seeman MD,
Bidwell D, Voller A. Determination of immunity
to varicella using an enzyme-linked-immuno-
sorbent-assay. Arch Virol 1981; 70(2): 169-72

8. Shehab Z, Brunell PA. Enzyme-linked immuno-
sorbent assay for susceptibility to varicella.
J Infect Dis 1983 Sep; 148(3): 472-6

9. Steinberg SP, Gershon AA. Measurement of
antibodies to varicella-zoster virus by using
a latex agglutination test. J Clin Microbiol
1991 Jul; 29(7): 1527-9

10. Williams V, Gershon A, Brunell PA. Serologic
response to varicella-zoster membrane
antigens measured by direct immuno-
fluorescence. J Infect Dis 1974 Dec; 130(6):
669-72

11. Tantivanich S, Savanat T, Vongsthongsri U,
Manesuwan P. Serological studies on
possible causes of intra-uterine infections in
Thai infants. Southeast Asian J Trop Med
Public Health 1980 Sep; 11(3): 387-94

12. 27AnA ToRwadng, qmiml waladni, Fwny

o & a =l

Wugiadey, n TaRRnaguu, e Aiaanns.

]
=l

fTuuazlsaindedn fasiulddanindy.
NJUNN: TUNNIR, 2548: 12

13. Bhattarakosol P, Pancharoen C, Kowitdamrong E,
Thammaborvorn R, Mungmee V. Prevalence

of parvovirus B19 infection in Thai young

a & o ar « o dw a e o~ o
Anuyneasmsindaliialuitedrededensieniasdfudinisladaine 239
sewiell A.A. 1998 fls 2004

adults. Southeast Asian J Trop Med Public
Health 2003 Sep; 34(3): 585 - 8

14. Poovorawan Y, Theamboonlers A, Suandork P,
Hirsch P. Prevalence of antibodies to
parvovirus B 19 in Thailand. Southeast Asian
J Trop Med Public Health 2000 Jun; 31(2):
4224

15. Saipan P, Jiwapaisarnpong T, Pattanadilok S,
Loyha Y, Janggajit T. Measles antibody in
the children in Ubon Ratchathani province. J
Med Assoc Thai 2001 Apr; 84(4): 500-6

16. Ariyasriwatana C. Trend of measies morbidity in
Thailand. J Med Assoc Thai 2003 Aug; 86
Suppl 3: S707-18

17. Siritantikorn S, Puthavathana P, Suwanjutha S,
Chantarojanasiri T, Sunakorn P, Ratanadilok
Na PT, Nawanopparatsakul S, Teeyapai-
boonsilpa P, Taveepvoradej S, Pengmesri J,
et a;. Acute viral lower respiratory infections
in children in a rural community in Thailand.
J Med Assoc Thai 2002 Nov; 85 Suppl 4:
S1167-75

18. Bhattarakosol P, Pancharoen C, Mungmee V,
Thammaborvorn R, Semboonior L. Seropre-
valence of anti-RSV IgG in Thai children aged
6 months to 5 years. Asian Pac J Allergy
immunol 2003 Dec; 21(4): 269-71

19. Maneekarn N, Ushijima H. Epidemiology of
rotavirus infection in Thailand. Pediatr Int

2000 Aug; 42(4): 415-21



	ฉบับที่4_Page_69
	ฉบับที่4_Page_70
	ฉบับที่4_Page_71
	ฉบับที่4_Page_72
	ฉบับที่4_Page_73
	ฉบับที่4_Page_74
	ฉบับที่4_Page_75
	ฉบับที่4_Page_76
	ฉบับที่4_Page_77
	ฉบับที่4_Page_78
	ฉบับที่4_Page_79

