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Abstract

Introduction: Chronic bacterial, viral and parasitic infections contribute to the morbidity
and mortality associated with human immunodeficiency virus (HIV) infection. This study
investigated risk factors and time-trends of the seroprevalence of cytomegalovirus (CMV),
toxoplasmosis and hepatitis A total antibody; and co-infection with syphilis, hepatitis B
and hepatitis C among newly diagnosed HIV individuals in Singapore. Materials and
Methods: This was a cross-sectional study. A random sample of 50% of HIV infected
patients who visited the Communicable Disease Centre (CDC), Singapore for first-time
care from January 2006 to December 2011 were analysed. Results: Among the 793 study
subjects, 93.4% were male; 77.9% of them were of Chinese ethnicity; mean age at HIV
diagnosis was 41.4 years; and the mean baseline CD4+ T-cell count was 222 cells/mm?. The
prevalence of sero-reactivity for CMV was 96.8%; hepatitis A: 40.9%; and toxoplasmosis:
23.7%. Co-infection with syphilis was identified in 12.3%; hepatitis B: 8.1%; and hepatitis
C: 2%. Among those co-infected with hepatitis C, 73.3% of them were intravenous drug
user (IVDU). Syphilis co-infection was significantly more common among men who have
sex with men (MSM) (multivariate OR: 2.53,95% ClI, 1.31t0 4.90, P =0.006). Conclusion:
This study described the baseline rates of HIV co-infection with syphilis, hepatitis B and
Cin Singapore, and sero-reactivity to CMV, toxoplasmosis and hepatitis A. The increased
rates compared to the general population may have important consequences for disease
progression, response to antiretroviral treatment and long-term general health.
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Introduction

For individuals infected with human immunodeficiency
virus (HIV), access to effective combination antiretroviral
therapy (ART) has in a short time changed the prospect
of this disease to a chronic, manageable condition.! With
virologic suppression and immune reconstitution, acquired
immunodeficiency syndrome (AIDS) defining conditions
now cause less morbidity and mortality and life expectancy
approaches that of uninfected individuals.**

Despite these advances, 28 years after the first HIV
infection was diagnosed in 1985 in Singapore, it remains
an infectious disease of public health importance. Up till
end of 2010, the cumulative total number of HIV/AIDS
infections among residents since 1985 was 4845.% This is
not least as the number of infections continues to increase.’
The Singapore Burden of Disease Study 2004 estimated
that HIV/AIDS contributed 26% of the disability-adjusted

life years (DALY's) of infectious diseases burden.®

The Communicable Disease Centre (CDC) is the largest
national centre for treatment of HIV patients in Singapore.
Patients who present to the CDC are routinely screened at
presentation for previous hepatitis A, B and C, syphilis,
cytomegalovirus (CMV) and toxoplasmosis infections.
This study reviewed the prevalence of sero-reactivity,
transmission risk factors, and examined how the prevalence
of these conditions has changed over time.

Materials and Methods
Subjects

The study population comprised a 50% random sample of
HIV infected individuals who were treatment-naive newly
presenting for first-time care at the Singapore CDC from
January 2006 to December 2011.
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Study Design

This was a cross-sectional study. Clinical data were
collected from chartreview (e.g. age at HIV diagnosis, ethnic
group, baseline CD4+ T-cell count, HI'V transmission risk
factor). Baseline screening results were imported directly
from the laboratory database (Table 1). It was expected
that for a small number of patients, baseline results would
be unavailable if screening tests were not performed at
this institution.

This study was approved by the National Healthcare

Group (NHG) Domain Specific Review Board (DSRB)
(Reference Code: 2012/00438).

Data Analysis

All statistical analysis was performed using the statistical
software package, STATA 11.2.

Results
Population Characteristics

Intotal, 793 cases were analysed. The majority of subjects
were men (93.4%) and of Chinese ethnicity (77.9%).
The main modes of HIV transmission were heterosexual
(51.1%), men who have sex with men (MSM) (33.7%),
bisexual (9.2%), intravenous drug user (IVDU) (3.6%), and
2.4% of transmission routes included vertical transmission
and unclear mode of transmission. The mean age at HIV

Table 1. Definition of Positive Screening Test Results for
Cytomegalovirus, Hepatitis A, B, C, Syphilis and Toxoplasmosis

Screening Tests Definition of Positive

Result
Cytomegalovirus .
(CMV) 1gG Reactive
Hepatitis A (HAV) Ig M and 1gG Reactive
Core antibody (Anti-
HBc), surface antigen
Hepatitis B (HBV) (HBsAg), Surface Reactive HBsAg
antibody (Anti-HBs
1gG)
. Reactive IgG and
Hi H 1 RNA PCR .
epatitis C (HCV) &G, ¢ detectable virus
Reactive treponemal
Syphils RPR, VDRL, PR/ (SRR
P TPHA, IgG
non-treponemal tests
(i.e. RPR and VDRL)
Toxoplasmosis 1gG Reactive

IgG: Immunoglobulin G; PCR: Polymerase chain reaction; RPR:
Rapid plasma reagin; RNA: Ribonucleic acid; TPHA: Treponema
pallidum hemagglutination assay; TPPA: Treponema pallidum particle
agglutination; VDRL: Venereal disease research laboratory

diagnosis was41.4 years and the mean baseline CD4+T-cell
count was 222 cells/mm? (Tables 2, 3 and 4).

Overview

The seroprevalence of CMV was 96.8%; hepatitis A:
40.9%; toxoplasmosis: 23.7%; syphilis: 12.3%; hepatitis
B: 8.1%; and hepatitis C: 2%.

Syphilis

Of 793 subjects, 780 (98.4%) received at least a single
syphilis screening test. There were 277 (35.5%) patients
excluded on the basis of only one type of serological test
result available, while 97 (12.4%) patients were excluded
due to discordance between the initial non-treponemal
and treponemal test, with no second treponemal test
result available for confirmation.”® Amongst these, 406
(52.1%) screening tests met our criteria and were analysed.
Seroprevalence of syphilis was 12.3%. Newly diagnosed
HIV individuals who were also co-infected with syphilis
were most likely to be MSM (OR 2.53, 95% CI, 1.31 to
4.90,P=0.006). No demographic differences were identified
between those included in the analysis and those excluded,
when analysed by gender (P = 0.50), ethnic group (P =
0.27), age group (P = 0.76), CD4+ T-cell count group (P
=(0.26) and main mode of HIV transmission (P = 0.13).

Table 2. Main Demographic Characteristics of Patients in the Study

Total 793 (%)
Gender
Female 52 (6.6)
Male 741 (93.4)
Ethnic group
Chinese 618 (77.9)
Malay 112 (14.1)
Indian 34(4.3)
Others 29 (3.7)
Main mode of HIV transmission
Heterosexual 405 (51.1)
MSM 267 (33.7)
Bisexual 73 (9.2)
IVDU 29 (3.6)
Others* 19 (2.4)
Mean Age at HIV Diagnosis (Years) 41.4
Mean CD4 Cell Count at Diagnosis/mm? 222

*This includes all other modes of HIV transmission (vertical
transmission and unclear mode of transmission).

HIV: Human immunodeficiency virus; [IVDU: Intravenous drug users;
MSM: Men who have sex with men
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Hepatitis A

Results were available for 679 subjects (85.6%). The
seroprevalence of hepatitis A total antibody was 40.9%.
This was higher than the prevalence 0£25.9% in the general
Singapore populationreported in2003.° Our seroprevalence
was lower than other studies of HIV populations: 56.6%
(France);'° 60.9% (Taiwan);"! and 74% (Spain).'?

Hepatitis B

Results were available for 782 subjects (98.6%). Areactive
HBsAg test was reported in 8.1%. This was higher than the
prevalence of 4% in 1999 and 2.8% in 2005 reported in the
general population by the National Seroepidemiological
Survey of Hepatitis B.!* Our hepatitis B co-infection rate
was comparable to other studies: 6.1% (Chile),"* 6.3%
(China),"> 8% (South Alberta, United States),'® 15.2%
(East and Northeast India), '” and 17.3% (Tanzania, South
Africa).'® The MSM population did not have a statistically
significant higher risk of hepatitis B co-infection compared
to other transmission risk groups (OR 1.70, 95% CI, 0.97
to 3.01, P =10.07).

Hepatitis C

Results were available for 768 subjects (96.8%). HCV
IgG was detected in 4.6% of the patients, 43% of whom had
active Hepatitis C (confirmed with HCV RNA reactivity).
This was marginally higher than the prevalence of 1.7%
in the local general population in 1991." However, our
hepatitis C co-infection rate was lower compared to other
HIV infected populations: 7.4% (Eastand Northeast India);'”
17.6% (South Alberta, United States);'® 18.1% (Tanzania,
South Africa);'® and 59% (China).'> IVDU was identified
as the most important predictor of hepatitis C co-infection
in our multivariable analysis model (OR 102.96, 95% CI,
20.04 to 529.06, P <0.001).

Cytomegalovirus (CMV)

Results were available for 753 subjects (95%). The
seroprevalence of CMV lgG was 96.8%. This was higher
compared to 87% in our local antenatal population,®
but similar to studies conducted in other HIV infected
populations: 84.1% (South Alberta, USA);' 94% (Iran);*!
and 98.5% (Chile).*

Toxoplasmosis

Results were available for 771 subjects (97.2%).
The seroprevalence of toxoplasmosis IgG was 23.7%,
compared to 17.2% in our local antenatal population.”* The
seroprevalence for other studies conducted in HIV infected
populations were: 10.6% (South Alberta, United States);'®
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26% (Chile);'* 44.8% (Malaysia);* 49.8% (Iran);** and
54.2% (Nigeria).”

Temporal Trends in Selected Conditions

The proportion of syphilis increased from 11.8% (2006 to
2008) to 13% (2009 to 2011), but this was not statistically
significant (P = 0.72). The prevalence of Hepatitis B
decreased non-significantly from 10% (2006 to 2008) to
6.2%(2009t02011), (P =0.06). The proportion of hepatitis
C co-infection was relatively similar from 1.9% (2006 to
2008) to 2% (2009 to 2011), (P = 0.87) (Table 5).

Table 5. Temporal Trends in Syphilis, Hepatitis A and Hepatitis C Co-
infections in CDC, Singapore

Prevalence Prevalence
Co-infection n (%) at CDC n (%) at CDC P Value
From 2006 to 2008  From 2009 to 2011
Syphilis 28 (11.8) 22 (13.0) 0.72
Hepatitis B 38 (10.0) 25(6.2) 0.06
Hepatitis C 7(1.9) 8(2.0) 0.87
Discussion

This study examined the seroprevalence of CMV, syphilis,
viral hepatitis and toxoplasmosis in newly diagnosed HIV
individuals in Singapore. Though our seroprevalence
was comparable to other HIV infected populations,
the prevalence of CMV (96.8%), hepatitis A (40.9%),
toxoplasmosis (23.7%), hepatitis B (8.1%) and hepatitis
C (2%) appeared to be higher than the general population
in Singapore.”!>1%2° This suggests that local HIV infected
patients are at a higher risk of developing complications
brought about by these concomitant medical conditions.

The transmission modalities of HBV, HCV and HIV are
known to be similar, but the transmission efficacy of each
virus differs. HCV transmission is more efficient in certain
high-risk populations, such as in IVDU.?* Among those co-
infected with hepatitis C, 73.3% of them were IVDUs. In
addition, IVDU was identified as the most important risk
predictor of hepatitis C co-infection in our multivariable
analysis model (OR 102.96, 95% CI, 20.04 to 529.06, P
<0.001).

In the United States, HIV/HBV co-infection rates are
highest among MSM and IVDU populations. This is in
contrast to Asia and sub-Saharan Africa, where vertical
and early childhood exposure are more common modes
of transmission, and the overall HBV prevalence is much
higher.”” The relatively low seroprevalence rate in our
newly diagnosed HIV population (8.1%) probably reflects
the success of vaccination through the National Childhood
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Immunisation Programme (NCIP) and improvements in
living standards compared to the region.”® Nonetheless,
hepatitis B chronic infection remains the most common
cause of liver cirrhosis locally,” and it is crucial that all
HIV infected patients who are not carriers and also not
immune should receive vaccination.

Similarto other studies, MSM is the population at highest
risk of syphilis co-infection.*3! This is of particular concern
giventhatthe incidence of HIV in the local MSM population
is on the rise**33 as it suggests that a large proportion of this
group may still be engaging in high risk sexual activity.
This is also despite a falling background rate of infectious
syphilis in the general population: from 18 per 100,000
population in 1986 to 4 per 100,000 in 2009.* Hence there
is an urgent need to reach out to this susceptible group
of individuals to increase their awareness. To reduce the
burden of syphilis co-infection, screening tests should be
performed regularly for all MSM who remain sexually
active. This combined with epidemiological surveillance
and educational campaigns might help to reduce the burden
of syphilis co-infection in our HIV infected population.

CMV infection is endemic in Singapore,” which reflects
the high rates seen in the tropics. The high seroprevalence
of CMV (96.8%) in our newly diagnosed HIV patients
indicates that it might not be necessary to include CMV as
part of the baseline serology workup for a newly diagnosed
HIV patient in the local context.

Cerebral toxoplasmosisis a life-threatening opportunistic
infection in HIV infected patients which can be prevented
by appropriate chemoprophylaxis.** As prior exposure to
toxoplasmosis is relatively common in Singapore (23.7%),
routine screening should continue for all newly diagnosed
patients and prophylaxis should be initiated in those who
are tested sero-positive and have CD4 counts below 100
cells/mm?® in accordance to international guidelines.** For
those that are sero-negative, advice on food and water
safety can be given to prevent acquisition of the parasite.

This study had certain limitations. First, the determination
of CMYV, syphilis, toxoplasmosis and viral hepatitis was
based on cross-sectional measurement of various serologies
which only reflected historical exposure to the organism.
Thus, it is difficult to determine the temporal relationship
between infections with HIV and these organisms, limiting
our ability to draw causal inferences about the conditions.
Second, other important variables such as socioeconomic
status, educational level and safer sexual practices (e.g.
condom usages) were not available which might pose as
potential risk predictors for conditions such as syphilis
and hepatitis B. Third, 52.1% of patients were evaluated
for syphilis, which was comparatively lesser than other
conditions. One reason for this was that we did not review
the clinical and treatment history to establish co-infection for

patients with discordance between the initial non-treponemal
and treponemal test when the second treponemal test result
was unavailable. Nonetheless we were able to show that there
were no demographic differences between those included in
the analysis and those excluded in terms of gender, ethnic
group, age group, CD4+ T-cell countand mainmode of HIV
transmission. Fourth, we did not correlate patient’s CD4
count with positive CMV and toxoplasmosis serology. This
would have given a better picture of the number of patients
who are at risk of CMV and toxoplasmosis reactivation
among newly diagnosed HIV patients.

Conclusion

This study has demonstrated that our local newly
diagnosed HIV patients are living with co-infections from
syphilis, hepatitis B and C in addition to positive serology
from CMYV, toxoplasmosis and hepatitis A that may play
important roles in their disease progression, responses to
antiretroviral treatment and general health. It is foreseeable
that liver diseases from viral hepatitis B and C, and the
disease burden from syphilis will continue to rise and we
hope scientific findings could be translated into sustainable
prevention programmes and improved public health policies
in the near future.
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