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ABSTRACT

Objective: Prevention and treatment of Acquired Immunodeficiency Syndrome, AIDS patient
care, and the study of AIDS.

M ethodology: The five-year Phase I program of the AIDS Control Center enters its fourth year
this year. This year, the center shall be continuing the work pursued in the five-year Phase |
program, that is tracing the “Highly active antiretroviral therapy” (HAART) treatment
conducted on AIDS patients at the NTU Hospital; including tracing opportunistic infections,
clinical research, and new virus strains. This year, under a stable manpower environment, the
study plans to continue the active usage of the software and hardware facilities of the center,
and bring to fore the features of the center. The program shall mainly revolve around clinical
medical services, and on the side, tackle fundamenta research and behavioral science studies,
enhance services provided to outpatients, and see to the improvement of composite therapy and
medicine side effects.

Highlights of the implementation of the five-year Phase |1 program (Y ear 4):

1.0rganized the “AIDS Research Group in Taiwan” and implemented other related research
studies, and hedth & hygiene education work; details of study findings are shown in
Appendix 1.

2.Conducted “An Anaysis of the Correlation between the ApoA5 Gene Single Nucleotide
Polymorphism (SNP) and the High Blood Lipids Levels of HIV-1 Patients’; details of study
findings are shown in Appendix 2.

3.Clinical studies included the “Reverse Transcriptase, Proteinase, and the Application of vpu
Gene Sequence in the AIDS Clinical and Molecular Epidemiology, and an Evaluation of the
Impacts of Mutations of the HCV virus through HAART” program,; details of study findings
are shown in Appendix 3.

4. Executed the “Free Anonymous AIDS Medical Consultation Service Program in Designated
Hospitals’; details of study findings are shown in Appendix 4.

5. In the matter of opportunistic infection research work, we plan to conduct a study on the
“Impacts of a Hepatitis B or D Infection on drug users living with HIV/AIDS in Taiwan”;
details of study findings are shown in Appendix 5.

6.The obstetrics and gynecology department conducted a study on the “Methods for Testing and
Eliminating the HIV Viruses from the Seminal Fluid of HIV/AIDS Carriers’; details of study
findings are shown in Appendix 6.

7.Conducted the “Evaluation of the Efficiency of the Medical Treatment and Care of AIDS
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Patients and the Individualized Health Consultation Case Management System (five-year
program)” in line with the enhancement of behaviora science research campaign of the
Centers for Disease Control; details of study findings are shown in Appendix 7.

8.0n the matter of psychosomatic medicine, the “Psychosomatic Study on the Quality of Sleep
among People Living with AIDS’” was conducted; details of study findings are shown in
Appendix 8.

9.Conducted a study on the “Impacts of Government Guidance and Counseling Assistance on
the Social Support, Depression Status, and Living Standards of Taiwan Drug Users Living
with AIDS Undergoing Counseling” in line with the enhancement of behavioral science
research campaign of the Centers for Disease Control; details of study findings are shown in
Appendix 9.

10.Conducted periodic localized “AIDS Medical Seminar for Clinical Physicians’ to enhance
the AIDS information and understanding of nursing professionals and clinical physicians.
Held the “2006 Seminar for the Quality Upgrade of National Clinical Treatment and Care of
AIDS Patients” and other AIDS related medical seminars for medical professionals.

11.In line with the health department campaign, the different level of government educational
institutions conducted community AIDS health education programs from time to time, in an
effort to enhance the AIDS prevention and cure knowledge of the public, and reduce the
spread of the disease.

12.Reinforced the information gathering efforts, treatment and cure experience and technology
exchanges with international organizations; encouraged participation in international
seminars, research projects, or drug testing programs.

13.Integrated all the AIDS prevention and control medical resources in the country and

established aresource and information exchange network.

14.Participated in the harm reduction program. Invited foreign experts and academicians
actively involved in harm reduction endeavors to take part in the harm reduction seminar and
workshop. Through the sharing of experiences and understanding of international
developments, we established an effective model for the prevention and control of AIDS
among the drug dependent individuals in Taiwan. Hand in hand, we faced the grim problems
of drug dependency and AIDS.

15.Prepared the “AIDS Medicine” for its second edition publication, as well as the publication
of outstanding Chinese and English theses published by the HIV/AIDS Study and Control
Center during the past years.

16.Jointly conducted AIDS teaching classes with other medical societies (e.g. pediatrics,
dentistry, surgery, orthopedics, and genera practitioner); Centers for Disease Control
approved and granted credit units for the said classes.
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Significant Findings:

According the latest statistics and reports of the Centers for Disease Control, the population of
people living with AIDS in Taiwan has rose to 12,000 persons, and the number is growing by 10
newly infected persons per day. The cause of infection reported in the past AIDS infection
reports showed sex to be the leading cause of infection. However, in 2005, new case studies
showed that around 60% to 70% of the AIDS patients were drug users. It clearly indicated a
rapidly rising trend in the population of drug users living with AIDS. Furthermore, it was noted
that the ages of people living with AIDS in the recent years are getting younger. The main
factors behind this rapid spread of the AIDS virus may be attributed to the sex liberation among
the e-generation; the proliferation of prohibited aphrodisiac drugs, and drug-peddiing night
spots; the low general consciousness for safe sex; and the rise in the intravenous drug abuser
population. Hence, it is apparent that the AIDS problem urgently requires the concern and
attention of every sector of our society.

The amended Article 7 of the Acquired Immune Deficiency Syndrome (AIDS) Control Act that
took effect on February 5, 2005, placed AIDS testing and treatment under the general
government budget. Based on the present HIV infection growth rate, it is estimated that by year
2011, the nation’s health insurance expense on AIDS treatment would accumulate beyond
NT$25 billion, and in year 2021, the AIDS medical treatment bill would exceed NT$100 billion.
On the other hand, higher salary losses, social welfare losses, and other social costs would soar
severa times higher than the national health insurance expenditures. If we were to estimate
treatment expenditures based on the actual population of people living with HIV, social losses
would be even more astounding. The HIV/AIDS Study and Control Center, in cooperation
with the AIDS Society, especially conducted a nationwide “Defining the Guidelines for the
Testing and Treatment of AIDS and Related Opportunistic Infection Symptoms’ conference.
The conference made severa proposals, including: (1) the inclusion of all anti-AIDS virus
drugs and the testing of the infection status and CD4 lymphocyte levels of HIV/AIDS patients
into the general government budget expenses; (2) assurance of an AIDS medical expense and
testing expense value point of NT$1 per point; (3) temporary exclusion of the prevention and
treatment expense of AIDS related opportunistic infection from the general government budget
subsidy payments; (4) definition of the Guidelines of AIDS Medication and Testing to provide a
reference for present and future budget evaluation and approval.

Conclusion and suggestions :

In an effort to upgrade the health education services and efficiency of the HIV/AIDS Study and
Control Center, and to cope with the aggravating problems of drug users living with AIDS, this
year, we conducted a number of major nationa level seminars, workshops, and education &
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training programs. That is, including:

1)

2

3)

(4)

()

The “2006 Seminar for the Quality Upgrade of National Clinical Treatment and Care of
AIDS Patients” was held in Lecture Room 101 of the NTU College of Medicine on Apr.
29™. During which, Prof. Jens Dilling Lundgreng of the Danish Research on the NRTI
Drug Resistance and Clinical Therapy and Prof. Peter Reiss of the National AIDS Therapy
Evauation Center of the Netherlands shared their study findings. A number of doctors
specializing in HIV/AIDS care and treatment in the country also presented AIDS treatment
related reports. A total of 150 medical professionals from the infectious diseases
departments of state-run and private hospitals and medical centers in Taiwan, as well as
medical professionals from the disease infection control and health departments of the
government participated in the seminar.

June 8to 9. The NTU College of Public Health invited an American clinical psychologist,
Dr. Patt Denning to speak in the two-day “Harm Reduction Psychotherapy Workshop”.
The 175 workshop participants included physicians from the department of infectious
diseases of AIDS designated hospitals, AIDS related private institutions, hospital drug
rehabilitation department, private drug rehabilitation establishments, rehabilitation clinics,
and socia workers, nurses, guidance counselors, psychologists, drug rehabilitation
department doctors, and psychiatrists who provide direct services to drug users.

July 8. The NTU College of Public Health opened a class in “Professional Skillsin AIDS
Therapy for Medical Professionas - Primary Level Education and Training Course”. A
total of 355 medical professionals interested in AIDS patient care and treatment (including
physicians specializing in infectious diseases, obstetrics and gynecology, pediatrics, family
medicine, psychiatry, internal medicine, and surgery departments; as well as pharmacists,
nursing professionals, and social workers) attended the class. A certificate of completion
was issued to every participant who completed the entire course.

Nov. 18. In an effort to enhance the AIDS and infection control mutual care system of
medical professionals, we open an “AIDS Infection Control Education and Training
Course”, a project conducted in cooperation with Chang Hwa Hospital of the Department
of Health.

Nov. 25. In line with the Centers for Disease Control 042 general government budget
subsidize project that requires all clinical physicians attending to HIV/AIDS patients to
participate in the annual professional skills in AIDS therapy training classes, a
“Professional Skills in AIDS Therapy for Medical Professionals - Advanced Level
Education and Training Course” will be held at NTU Hospital International Convention
Center. This particular training course is opened to medical professionals who are
concerned about AIDS infection prevention and protection, as well as the rights and
regulations governing people living with AIDS. We project an enrolment population of
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230 participants. Certificates of completion shall be issued to participants who complete
the entire course.

The seminars, workshops, and lecture or training courses mentioned in the preceding
paragraphs had been well attended. In fact, recent participant populations were several times
more than those of previous years. Moreover, participants actively participated in the activities
and the seminars or courses produced quite enriching results. We plan to continue holding these
types of seminars, workshops, or courses in the future.

Key Words. Human Immunodeficiency Virus (HIV), Acquired Immunodeficiency Syndrome
(AIDS), The HIV/AIDS Control and Study Center , Highly Active Antiretroviral Therapy
(HAART), Opportunistic Infections, Taiwan HIV Study Group, HIV infection depending on
drugs through intravenous injection.
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ARTICLE

Evaluation of Inpatient Clinical Training in
AIDS Care

Ping-Chuan Hsiung,* Shan-Chwen Chang,"* Yu-Ying Lin

Background: Studies of outpatient dinical training in AIDS care have shown positive effects on residents’
knowledge, attitudes and intentions. In this study, residents’ knowledge, attitudes and intentions regarding
the care of HIV-infected patients were used as outcorne measures to evaluate the effectiveness of a 1-month
residency training in an AIDS inpatient unit,

Methods: From April 2000 through April 2001, 33 internal medicine residents completed pretest-posttest
questionnaires evaluating changes in their knowledge, attitudes and intention to care for HIV-infected patients.
Of these 33 residents, 25 pasticipated in a posttest interview, reflecting on their learning experience during
the 1-month clinical rotation.

Results: At the posttest, residents were significantly more accurate in assessing HIV-associated risk (p <
0.001}, and were significantly more knowledgeable about the necessary protective equipment to prevent
HIV transmission (p < 0.01). Residents were significantly less concerned about the risk of infection (p < ¢.01)
and interpersonal concerns {p < 0.05). Residents’ reluctance to care for HIV-infected patients was significantly
lower (p < 0.05), as was their tendency to avoid invasive procedures or treatment of HIV-infected patients
{p < 0.001). Residents designated after their training were more likely to practice universal precautions and
less likely to be afraid and to stereotype HIV-infected patients. They also reported gaining insight into HIV
diseases and patients’ multifaceted needs, and appreciating the imponiance of teamwork in AIDS care,
Conclusion: A 1-month AIDS residency training can effectively enhance residents’ HIV.related knowledge,
attitudes and intention to care for patients infected with HIV. [J Formos Med Assoc 2006;105(3):220-228]

Key Words: AIDS, clinical training, HIV

the patient population they might face.’ There-
fore, professional medical organizations, such as

The advent of more effective treatment for pa-
tients infected with the human immunodeficiency

virus {HIV) in this decade' has changed this dis- the American Board of Internal Medicine, have

ease from an often fatal to a chronic but increas-
ingly manageable illness. During the course of
illness, patients with HIV infection are likely to
be actively treated by residents in internal medi-
cine, family medicine and in a primary care setting.
Failure to incorporate HIV-related training into
internal medicine programs results in students’
and residents’ being inadequately prepared for

asserted that information about HIV/AIDS and its
treatment must be incorporated into internal medi-
cine training.2

Research largely conducted in the United States
has revealed several issues of concern related to
care of patients with HIV infection. For example,
medical residents have reported a lack of con-
fidence in taking care of HiV-infected patients.’
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Family medicine physicians not caring for HIV/
AIDS patients reported a lack of knowledge about
HIV/AIDS care.” In addition, a cross-sectional
survey showed that the level of personal fear was
negatively correlated with number of years of
training.’ In that study, however, the intention to
treat HIV-infected patients did not differ signifi-
cantly by training level.

Changing negative attitudes towards HIV/
AIDS presents an important challenge to health
care educators and administrators®” wanting to
promote changes in health care providers’ practice
behaviors. A study from Taiwan suggested that
positive attitudes toward HIV-infected patients
among internal medicine residents enhanced their
intention to care for HIV-infected patients.® This
result is congruent with behavioral theories pre-
dicting that attitude, perceived norms and self-
efficacy are three primary determinants of inten-
tion, which is considered the immediate precursor
to behavior,” "

Studies in both the US and Taiwan indicated a
need for adeguate interventions to promote both
physicians’ intention and competence to care for
HIV-infected patients since strong intention im-
plies physicians’ likelihood te actually care for
HIV-infected patients.'” Most educational inter-
ventions tested to date have been primarily didac-
tic training programs, including lectures, discus-
sion groups with or without video, role-play, and
patients with AIDS as guest speakers.”"* In gene-
ral, educational interventions have improved
health care professionals’ knowledge of HIV/
AIDS and some attitudes toward HIV-infected
patients.'* However, anxiety and fears about HIV
infection are relatively resistant to change."”

The few studies on the impact of clinical train-
ing have found that medical residents benefited
from working with HIV-infected patients in the
outpatient setting.'*'* Although having more clin-
ical contact with AIDS outpatients was associated
with residents’ intention to provide AiDS primary
care in the future, this asscciation did not hold
for AIDS inpatients.”” Many residents in that study
also expressed concern about the adequacy of
their training in ambulatory AIDS care, which sug-

gests the necessity to provide comprehensive train-
ing to adequately prepare residents to work with
patients representing the whole spectrum of HIV
diseases. Therefore, not only are more clinical
training opportunities needed for physicians, but
the training content should also be tailored to fit
physicians’ needs.

Currently, HIV/AIDS-related content is widely
provided in lectures to medical students in Tatwan.
A yearly HIV/AIDS conference allows health care
professionals to exchange and update informa-
tion related to HIV/AIDS clinical and treatment is-
sues. After graduation from medical schools, only
a few internal medicine residents have the oppor-
tunity to receive HIV-related clinical training. With
the rapidly increasing number of HIV-infected
patients in Taiwan (from 9 in 1984 to 7522 in Jan-
uary 2005), the training of more confident and
clinicatly competent internal medicine residents
will be crucial to the availability of quality care
for HIV/AIDS patients.

The purpose of this study was to evaluate the
effectiveness of a 1-month residency-training in-
tervention in an AIDS inpatient unit on internal
medicine residents’ knowledge, attitudes and in-
tentions to care for HIV-infected patients. The au-
thors hypothesized that residents would be more
knowledgeable, have more positive attitudes, and
have greater intention to care for HIV-infected pa-
tients after receiving training in the AIDS unit. The
training experiences of residents were document-
ed through pretest and posttest questionnaires and
in-depth interviews.

Methods

Setting

The study setting was a university hospital pro-
viding comprehensive therapy and services for
most HIV-infected patients in Taiwan. This hos-
pital has a 37-bed, integrated inpatient unit with
20 beds specifically designated for AIDS care.
During the study period, the average rate of bed
occupancy was 83.75%. A 1-month rotation in this
unit was established in 1994 for first- or second-
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year internal medicine residents. During the
rotation, residents provide primary care to HIV/
AIDS patients under the close supervision of
faculty tutors specializing in infectious diseases
and HIV/AIDS care. Residents also participate in
weelly meetings to discuss AlDS-related studies
in multidisciplinary journals, research efforts,
and team care with nurses, social workers and
volunteers.

Design and participants

This one-group study used a pretest-posttest,
mixed-method design (questionnaires and in-
dividual interviews) to gather data from April
2000 to April 2001, After the hospital approved
the study, participants were recruited from 110
first- and second-year internal medicine residents
rotating at the hospital. Of the 39 residents with
a rotation in the AIDS unit during the study, 36
agreed to participate, Signed informed consent was
obtained from all participants, who completed
pretest and posttest questionnaires during the first
2 days of and after completion of their rotations,
respectively. Individual in-depth interviews lasting
40 minutes were conducted after completion of
the posttest questionnaires. Interviews were tape-
recorded and transcribed verbatim, without iden-
tifving information to reduce the chance of bias in
our analysis of the narrative data. Sample ques-
tions were: “What most impressed you during this
1-month rotation?” and “What have you learned
during this 1-month rotation?”

Instrument

The instrument included four questionnaires (i.e.
demographic questionnaire, knowledge scale,
attitude scale, intention scale) as previously de-
scribed.®

Demographics

The demographic information collected includ-
ed participants’ personal characteristics (age,
gender, year of residency training), attendance
at HIV-related lectures as medical students and
residents, and experience caring for HIV-infected
patients.

Knowledge

A 52-item scale was used to assess residents’ gen-
eral knowledge about HIV/AIDS (9 items), uni-
versal precautions (5 items), preventing HIV trans-
mission in the workplace (7 items}, assessing HIV-
associated risk {18 items), and necessary protective
equipment to prevent HiV transmission {13 items).
Total scores were computed by tallying the number
of correct responses. Higher scores indicated greater
understanding of HIV and AIDS. internal consist-
ency (Cronbach’s & = 0.67) was acceptable for this
scale.

Attitudes

A 17-item scale with four subscales was used
to assess attitudes toward HIV-infected patients.
The subscales included supportive attitudes {6
items), attitudes about taking care of HIV-infected
patients (5 items}, attitudes about risk of infec-
tion (3 items), and attitudes about interpersonal
concerns (3 items). Responses were scored on a
7-point Likert-type scale from 1 (strongly disagree)
to 7 (strongly agree). After reversing the negative
items, higher scores indicated more positive at-
titudes. The internal consistency of these subscales
(Cronbach’s o = 0.83, 0.84, 0.66 and 0.65, respec-
tively) was acceptable.

Intentions

A 4-item scale was used to assess residents’ inten-
tion to care for HIV-infected patients. Questions in-
cluded willingness to provide care to HIV-infected
patients, tendency to prefer not to provide care to
HiV-infected patients, tendency to voluntarily pro-
vide care to HIV-infected patients, and tendency
to aveid implementing invasive procedures on
HIV-infected patients. Responses were scared on a
7-point Likert-type scale from 1 (strongly disagree)
to 7 (strongly agree). After reversing the negative
items, higher scores indicated greater intention,

Data analysis

The gquantitative data of three participants were
removed from analysis because only their pretest
questionnaires were completed. Pretest and post-
test differences were analyzed using two-tailed,
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naired ( test to analyze pretest to posttest changes.
Data were analyzed using SPSS version 12.0 (SPSS
In¢, Chicago, 1L, USA) for Windows.

Open coding and constant comparison were
used to analyze interview transcripts.” Transcripts
were read line by line, and conceptual code names
were given to sentences or paragraphs that de-
scribed the experimental groups’ experiences in
caring for HIV/AIDS patients. Examples of concep-
tual code names were “comparing current experi-
ence with previous thoughts”, “assumptions about
HIV-infected patients” and “unfamitiarity with and
discomfort in interacting with HIV-infected pa-
tients”. These coded sentences and paragraphs
were then compared and contrasted for similari-
ties and differences.”> By grouping similar induc-
tively derived concepts into categories, six themes
emerged from the data describing residents’ HIV/
AIDS caring experiences.

Results

Demographic characteristics

The mean age of the final sample {1 = 33) was
27.3 = 1.9 years (range, 25-33} (Table 1). Of
these 33 participants, 69.7% reported attending
HIV/AIDS-related lectures as medical students,
and §1.8% as residents. The number of AIDS pa-
tients cared for at posttest was significantly greater
than the number at pretest. Due to scheduling
difficulties, only 25 of the 36 participants complet-
ed interviews.

Questionnaire results on kmowledge, attitudes
and intentions

In comparison with their pretest scores, participants
had significantly higher posttest scores in knowl-
edge (p < 0.001). Specifically, at posttest, partici-
pants more accurately assessed HIV-associated
risk (p < 0.001) and had more knowledge about
necessary protective equipment to prevent HIV
transmission {p = 0.005) than at pretest. In general,
participants had higher posttest scores in attitudes
and intention than at pretest. As for attitudes, res-
idents were less concerned at posttest than at pre-

test about the risk of HIV infection (p = 0.007),
and they also had fewer interpersonal concerns
(p = 0.031). In terms of intention, residents dis-
agreed more at posttest than at pretest that they
preferred not to care for Hiv-infected patients if
given the choice (p = 0.014) and disagreed more
that they would resist implementing invasive
procedures on Hiv-infected patients (p < 0.001)
(Table 2).

Interview findings en impact of the HIV/AIDS
caring experience

Reflecting on their experience in the AIDS unit,
participants acknowledged six changes: decreased
stereotyping of HIV-infected patients, new insights
into HIV diseases, decreased level of fear, enhanced
practice of universal precautions, expanded under-
standing of patients’ multifaceted needs, and ap-
preciating the importance of teamwork.

m;ﬂographic characteristics of participants {n = 33}

17 (0/0}

Gender

Male 27 (8L.8)

Female 6 (18.2)
Age {yr)

21-25 7(21.2)

26-30 24 (71.7)

31-35 2 (6.1)
Year of residency

R1 22 (66.7)

RZ 11 {33.3}
Previous attendance at HIV/AIDS lectures

As medical students 23 (68.7)

As residents 27 {81.8)
Number of AIDS patients cared for (pretest)

v 11 (33.3)

1-5 20 {60.6)

6-10 2{6.1)
Number of AIDS patients cared for (posttest)

0 0 (0)

1-5 1(3.0)

6-10 21 (63.6)

11-15 8 (24.7)

16-20 2(6.1)

> 20 1(3.0
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AP  Comparison of pretest and posttest scores on knowledge, attitudes and intentions

Mean {pretest) Mean (posttest} p*
Knowledge (range: 0-52) 39.55 42.48 < 0.001
General knowledge (range: 0-9) 7.33 7.61 0.119
Universal precautions {range: 0-5) 4.00 4,03 0572
Workplace transmission (range: 0-7) 7.00 6.73 0.037
Risk assessment {range: 0~18) 13.97 15.45 < 0.001
Necessary equipment {range: 0-13) 7.24 8.67 0.605
Attitudes {range: 1-~7)
Supportive 5.21 5.23 0.870
Care for 3.81 4.02 0.137
Risk of infection 342 3.93 0.007
Interpersonal concerns 3.76 421 0.031
Intentions {range: 1-7)
Willing to care 4,45 4.73 0.071
Prefer to care 3.55 4.12 0.014
Voluntarily care 381 4.09 0.247
Implement intrusive procedures 3.12 433 < 0.001

*Paired two-tailed 1t test.

Decreased stereotyping of HIV-infected patients
Contact with AIDS patients during the training
helped to remove preconceived notions about
them: What surprised me most was that patients were
not as horrible as I thought, In the past, I thought they
were weird drug addicts, but I realized that they are
the same as ordinary people since I came to this [AIDS]
unit, The stereotypical views |of AIDS patients] made
me think that they are different from other people,
but I did not find any difference after caring for them
(R32).

In the beginning, you would feel uncomfortable
because you are not a homosexual, Before ] came
here, my mind was filled with a lot of nonsense and I
was a little bit scared. For example, would they make
sexual advances towards me? Then I found it is not as
T thought. They are quite polite (R13).

New insights into HIV diseases
The clinical training provided residents with op-
portunities to recognize signs, symptoms, and

complications of HIV infection. This experience

contributed to their perceived competence in clin-
ical diagnosis and self-protection: I think residents
should come to this |AIDS] unit if they have the op-
portunity because the mumber of AIDS patients is

increasing. If you didn't come to this unit, your learn-
ing would be confined to textbook knowledge. You
cannot actually see [in books| what these patients are
really like. |The training here] would familiarize you
with AIDS patients, and it would be easier to make a
diagnosis (R29).

There are some advantages to better understand-
ing [AIDS]. On the one hand, it benefits your self-
protection. On the other hand, you could easily recog-
nize AIDS patients in the emergency room or in other
units (R19).

Participants were surprised that AIDS coutd be
s0 well managed, that patients could have a good
quality of life, and to learn that AIDS is not neces-
sarily fatal, but can be managed as a chronic
disease: I have a better understanding of current
[HiV/AIDS] treatments. [ didn’t know that AIDS
could be well contrelled and I didn't know some of
the latest developments in the field of HIV. Here, 1
learned new knowledge about the treatment and
symptoms of bacterial infections that are rare in other
patients. 1 would think of AIDS if I saw similar symp-
toms {R20).

The prognosis is not as bad as I thought. I used to
think it was really horrible, that {the patient’s health
would] rapidly go downhill and he couldn’t be saved.
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This is the biggest change {in my own knowledge]
sinice I canie here (R14).

Decreased level of fear

Before caring for AIDS patients, residents experi-
enced emotional stress because they feared be-
coming infected. However, having contact with
AIDS patients reduced their level of fear: Even
with 7 years’ medical education about AIDS-related
knowledge, 1 still felt quite scared before coming here.
There is a need for actual experience to make you feel
that they {AIDS and non-AlDS patients| are the same.
The feeling of fear would decrease after real contact
[with AIDS patients] (R26).

Some participants also indicated that both their
increased understanding of the disease and the con-
tacts helped to ease their fear: I think people are com-
ing to understand this disease more and more. Perhaps
previously it was the lack of understanding that led
to fear. Like myself, I only understood a small part {of
the disease| before I came to this [AIDS] unit. I didn't
understand a lot. After understanding i, you would
know that it [AIDS] is just an infectious disease, a
viral infection {R25).

Enhanced practice of universal precautions

Many participants rernarked that they did not have
the habit of wearing gloves when they were in con-
tact with blood. Training in the AIDS unit made
them realize the importance and necessity of be-
ing well protected: I used to not wear gloves while
drawing blood. T just couldn't do it with gloves. Since
came here [AIDS unit|, I told myself that from now
on, 1 had better wear gloves when drawing blood.
Because you couldn't tell who is and whe isn't an HIV-
infected patient. In fact, the faculty had taught us the
concept fof wearing gloves]. But it takes your actual
experience to convince yourself of the necessity to wear
gloves (R29).

Participants also indicated that they paid more
attention to protection while treating AIDS pa-
tients: Here [AIDS unit], everyone [the health care
staff] would pay extra attention, because all the pa-
tients have AIDS. The disease could be transmitted
through blood and body fluids. Perhaps the rotation in
this [AIDS] unit would make you be more careful than

before (R34).

Other health care professionals with less ex-
perience or knowledge about HIV/AIDS-related
issues could also benefit from the residents” AIDS
training by their teaching and/or role modeling
how to distinguish between proper and unneces-
saty protection: | have learned two critical things in
this unit. One is the understanding of universal pre-
cautions. The second is that the transmission of HIV
is not as easy as I thought. It is common for physicians
to be really scared even after completing their medical
education. Many physicians came to me first before
providing consultations; they ashed me how they might
be infected. They don't know about it. Actually I did
niet know these things until I came to this [AIDS] unif,
Some physicians thought that they might become in-
fected if they touched an AIDS patient. A psychiatrist
who had an oral ulcer asked e whether he could
interview a patient. The psychiatrist was afraid that
the patient’s saliva might put him at risk of infection
(R19).

Once I heard an EKG technician ask if he needed
to wear gloves to take a piece of paper thal had been
touched by an AIDS patient. It might sound ridiculous,
but I think I might have had similar [doubts) before
coming to this [AIDS] unit (R16).

Expanded understanding of patients’
multifaceted needs
Participants expressed that caring for AIDS patients
should not be limited to the disease, but also in-
clude psychologic and social aspects: I have a much
deeper understanding of caring for HIV/AIDS patients.
My previous understanding was based on iextbook
knowledge. 1 didn’t understand much about the pa-
tients’ inner world, Since I came here and understand
more in depth, I realized that patients’ psycholagy, in-
ner feelings and struggles are also quite important in
their treatment. My experience can be a bridge for
the general public, especially since AIDS continues to
be unacceptable in our society. At least I can share my
understanding and experience with others that patienls
are not as horrible as we thought. Our acceptance will
be beneficial to their treatment (R36).

I think the care we provide here is different from
other units. The care is not limited fo the disease of
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AIDS, but alse includes the patients, their families,
and their secial relations. They [nurses and social
workers] spend more time talking with patients and
trying to understand them better. I think these pa-
tients seem to be more isolated, not like patients in
other units whose families visit them, I aheays see them
alone here |AIDS unit] (R31).

Appreciating the importance of teamwork

The teamwork approach in the AIDS unit impressed
participants: It |working in AIDS unit] lez me ex-
perience the atmosphere of teamwork. In other places,
the doctors, nurses, and social workers tend to focus
on their own work. Here, T can see team collaboration
while caring for a patient. Discussions are not limited
to patients” disease process but include their financial
situation, mental status, social relations, etc. The treat-
ment focus 1s not narrowed to the patients’ infections
(R22).

Volunteers and nurses are devoted. They actively
care for patients, converse with them and provide
emotional support. Clinical treatment is really like
teamwork. There is @ need for cooperation from the
whole group (R24).

The most valiable memory for me is the relation-
ship between the physicians and nurses here. Every-
one got along very well. We collaborated with each
other instead of focusing on our cwn work (R32).

Team members help me to better understand pa-
tients since I seldom have much time to converse with
themn. Even when I ask, [ might not get the answers [
want from patients. Teamweork benefits my work. The
teamwork here is very impressive. Honestly, it is very
important (R29).

Discussion

In this study, internal medicine residents had
the opportunity to closely interact with HIV-
infected patients during the 1-month training in
the AIDS unit, This training improved residents’
HiV.related knowledge and attitudes, and in-
creased their intentions to provide AIDS care.
Our findings of positive effects of clinical training
in AIDS care gn residents’” knowledge, attitudes

and intentions are in agreement with previous
reports.'* *"” The residents’ improved accuracy in
assessing HlV-related risk and knowledge of
necessary protective equipment to prevent HIV
transmission seemed to provide the basis for their
attitudinal change of being less concerned about
risk of infection and interpersonal concerns at
posttest.

Since aititude has been identified as a pri-
mary determinant of intention,”"" the attitudinal
change of participants in this study impacted
their intentions to care for HIV/AIDS patients.
Specifically, residents showed significantly less
reluctance to care for HIV-infected patients at
posttest, and there was a significant reduction
in their tendency to avoid invasive procedures or
treatments on HIV-infected patients. Behavioral
theories predict that intention is the immediate
precursor of a specific behavior (i.e. actuaily tak-
ing care of HIV-infected patients).”"" Thus, en-
hanced intention 1o care for HI1V-infected patients
is a crucial indicator of effective interventions
aimed at promoting health care professionals’
practice behaviors.

This study has some limitations. First, although
the participants demonstrated changes in knowl-
edge, attitudes and intentions after the 1-month
AIDS training, these changes were measured by
self-report; the inherent self-protection bias in
self-reported data must be taken into considera-
tion. In addition, we lacked objective measures of
actual behavior {e.g. by direct observation). Future
research is needed to determine the correlation of
self-reported intentions to care for AIDS patients
with actual engagement with such patients.

Despite the limitations, our findings are also
notable in the following ways. First, the inteasity
and duration of AIDS training may have contrib-
uted to our favorable results. Interventions that
simply increase knowledge about AIDS and in-
fection control may change cognition witheut
significantly affecting fears of contagion and emo-
tionally-based reluctance to interact with individ-
uals from AIDS risk groups.® Qthers have asserted
that changing negative attitudes would probably
require sufficiently intense contact with AIDS pa-
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tients to elicit an emotional response.””® In the
present study, residents whao provided direct care
to HIV/AIDS patients for a month not only in-
creased their HIV-related knowledge, but also
changed their attitudes and intentions to treat
HIV/AIDS patients. This 1-month intervention of
working directly with HIV/AIDS patients had the
desired effect of improving residents’ attitudes
toward AIDS patients. In contrast, the brief inter-
ventions used in other studies*'” did not have this
effect.

Second, the residents’ quotes pravide convine-
ing narrative illustrating the benefits of hands-on
AIDS care experiences. The participants reported
in the interviews that they gained knowledge of
HIV diseases {clinical manifestations, diagnostic
sensitivity, disease management) and of prevent-
ing transmission, as well as a better understanding
of patients and their illness experiences. The par-
ticipants stressed in their interviews that treating
HIV/AIDS patients invelved not only managing
HIV diseases, but also considering the emotional
and psychosocial aspects of patient care. This
suggests that their interactions with the patients
helped them to develop an empathic understand-
ing of patients’ illness experiences and a deeper
appreciation of the devoted teamwork required
for the clinical care of HIV-infected patients. They
also reported a reduced level of fear and stereo-
typical impressions of HiV-infected patients. These
comments were also reflected in their change of
knowledge, attitudes and intentions as reported on
the gquestionnaire.

Third, our findings also have significant im-
plications for the quality of AIDS care, Accurately
agsessing HIV risk and applying proper protective
equipment to prevent HIV transmission are cru-
cial for residents’ self-protection and ability to ed-
ucate patients, their families and fellow health
care professionals. The participants reported that
the AIDS training enhanced their clinical com-
petence in diagnosing and treating HIV diseases.
This perception of clinical competence is crucial
to the quality of care for HIV/AIDS patients. The
increased sensitivity to patients gained from the
AIDS training might enable residents to make a

greater contribution to the early diagnosis and
proper treatment of HIV/AIDS in their future ca-
reers as internal medicine physicians. Reluctance
to use invasive procedures on HIV-infected patients
declined after the 1-month training, with implica-
tions that these patients will more likely receive
treatments based on their clinical needs rather
than biased by the physician’s fear of exposure 1o
HIV or prejudice. The increased intention to care
for HiV-infected patients also promotes greater ac-
cessibility to HIV care,
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Abstract

Having contact and interacting with HIV/AIDS patients has long been recognized as a means for improving AIDS-related
knowledge and attitudes among physicians and hence for increasing their intention to provide AIDS care. To investigate the
impact of one-month residency training in an AIDS inpatient unit on internal medicine residents, this quasi-experimental,
pre-post, two-group study, conducted from Aprit 2000 to April 2001, used questionnaires. At follow-up, residents who
received training in the AIDS unit (experimental group) were significantly more knowledgeable about HIV/AIDS, had more
posirive attitudes and greater intention to care for HIV-infected patients than residents who did not receive this training
{control group). Results suggest that a one-month AIDS residency training intervention can effectively enhance residents’

HIV-related knowledge, attitudes and intention to care for patients infected with HIV.

Introduction

In areas of high HIV prevalence, residents in internal
medicine, family medicine and primary care settings
are likely to be actively involved in treating patients
with HIV infection. Failure to incorporate
HIV-related training into programmes of internal
medicine results in students and residents being
inadequately prepared for the patient population
they might face (Cooke & Sande; 1989). Therefore,
professional medical organizations (e.g. the Amer-
ican Board of Internal Medicine) have asserted that
information about HIV/AIDS and its treatment
must be incorporated into internal medicine training
{Cooke & Sande, 1989).

However, research largely conducted in the US
has revealed several issues of concern: medical
residents have reported a lack of confidence in taking
care of HIV-infected patients (Segal et al., 2001),
family medicine physicians not caring for HIV/
AIDS patients have reported a lack of knowledge
about HIV/AIDS care (Fournier et al., 1997) and,
in a review article, a variety of health care profes-
sionals in the US and other countries were reported
to have fears, misconceptions and negative attitudes
toward individuals with HIV/AIDS (Vilimiki et al.,
1998). Furthermore, a cross-sectional survey

showed that level of personal fear was negatively
correlated with years of training (Radecki et al,
19993, In that study, however, the intention to treat
patients with HIV did not differ significandy by
training level.

Changing negative attitudes towards HIV/AIDS
presents an important challenge to healthcare edu-
cators and administrators (Kemppainen et al., 1996;
Viliriki et al., 1998) wanting to promote changes in
healthcare providers’ practice behaviours. One study
conducted in Taiwan suggested that internal medi~
cine residents’ positive attitudes toward HIV-in-
fected patients enhanced their intention to care for
HIV-infected patients (Hsiung et al., 2001). That
result was congruent with behavioural theories pre-
dicting that attitude, perceived norms and self-
efficacy are three primary determinants of intention,
which is considered the immediate precursor to
behaviour (Albarracin et al.,, 2001; Fishbein, 2000,
Fishbein & Ajzen, 1975).

Thus, studies in both the US and Taiwan indicate
a need for adeguate interventions to promote hoth
physiciang’ intention and competence to care for
HiV-infected patients since strong intention impiies
physicians’ likelihood to actually care for HIV-
infected patents {Fishbein, 2000). Most interven-
tions tested to date have been primarily didactic
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training programmes {Horsman & Sheeran 1995;
Vilimaki et al., 1998}, including lectures, discussion
groups with or without video, role play, patents with
AIDS as guest speakers, and so on. In general,
educational interventions have improved healthcare
professionals’ knowledge of HIV/AIDS and some
attitudes toward HIV-infected patients (Horsman &
Sheeran, 1995). However, anxiety and fears about
HIV infection are relatively resistant to change
(Horsman & Sheeran, 1995),

Another concern about the effectiveness of educa-
tional interventions is whether skills taught
are transferable to the work setting, which might
be very different from the intervention setting. The
few studies on the impact of clinical training found
that medical residents benefitted from working with
HIV-infected patients in outpatient settings (Hay-
ward & Shapiro, 1991; Orlander et al, 1994),
Although having more contact with AIDS outpati-
ents was associated with residents’ intention to
provide AIDS primary care in the future, this
association did not hold for AIDS inpatients {(Hay-
ward & Shapiro, 1991). Many residents in that study
also expressed concern about the adequacy of their
training in ambulatory AIDS care, which suggests
the necessity to provide comprehensive training 1o
adequately prepare residents to work with patients
representing the whole spectum of HIV diseases,
Therefore, not only are more clinical training
opportunities needed for physicians, but the training
content should also be tailored to fit physicians’
needs.

Currently, HIV/AIDS-related content is widely
provided in lectures to medical students in Taiwan.
A yearly HIV/AIDS conference allows health-
care professionals to exchange and update informa-
tion related to HIV/AIDS clinical and treatment
issues. After graduation from medical schools, only
a few internal medicine residents have the opportu-
nity to receive HIV-related clinical training. With
the rapidly increasing number of HIV-infecred
cases in Taiwan {(from nine in 1984 w0 7,522
in January 2005), the personal confidence and
clinical competence of internal medicine residents
are crucigl to the quality of care for HIV/AIDS
patients.

The purpose of this study was to investigate the
impact of a one-month residency training interven-
tion in an AIDS inpatient unit on internal medicine
residents” knowledge, attitudes and intentions to
care for HIV-infected patients. The authors hypothe-
sised that residents who received training in the
AIDS uanit would be more knowledgeable, have more
positive attitudes and have greater intention to care
for HIV-infected patients than residents without this
training.

Methods
Setting

The study setting was a university hospital providing
comprehensive therapy and services for most HIV-
infected patients in Taiwan. This hospital has a 37-
bed integrated inpatient unit, with 20 beds specifi-
cally for AIDS care. A one-month rotation in this
unit was established in 1994 for first- or second-year
internal medicine residents. During the rotation,
residents provide primary care to HIV/AIDS pa-
tients under the close supervision of faculty specia-
lising. in infectious diseases and HIV/AIDS care.
Residents also participate in weekly meetings to
discuss mulddisciplinary journals, research efforts
and team care with nurses, social workers and
volunteers.

Design and participants

This quasi-experimental, pre-post, two-group study
used self-administered questionnaires to gather data
from April 2000 to April 2001. After the hospital
approved the study, participants were recruited from
110 first- and second-year internal medicine resi-
dents rotating at the hospital. Of 39 residents
choosing to rotate on the AIDS unit during the
study, 36 agreed to participate {experimental group).
Of 71 residents choosing to rotate on non-AIDS
units during the same period, 36 were matched for
year of residency and recruited as controls. Signed
informed consent was obtained from all participants,
who completed pre- and post-test guestionnaires
during the first two days of and after their rotations,
respectively.

Instrument

The instrument included four questionnaires (de-
mographic, knowledge scale, attitude scale and
intention scale) as previously described (Hsiung et
al., 2001). Demographic information consisted of
participants’ personal characteristics (i.e. age, sex
and year of residency training), attendance at HIV-
related lectures as medical students and residents
and experience caring for HIV-infected patients.

A 52-item scale was used to assess residents’
knowledge about HIV/AIDS, universal precautions,
assessing HIV-associated risk, preventing HIV trans-
mission in the workplace and necessary protective
equipment to prevent HIV transmission. A total
knowledge score was computed by rtallying the
number of correct responses. Possible scores range
from 0-52. Higher scores indicate greater under-
standing of HIV and AIDS. Cronbach’s alpha was
0.67 for this scale.
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The original atttude scale used in previous
research (Hsiung et al., 2001) consists of 17 items
about atzitudes toward HIV-infected patients. Factor
analysis of this scale, using principal component
extraction and promax rotation, yielded four factors
that explained 68.4% of the variance (see Appen-
dix). The sub-scales included supportive attitudes
(six items), auitudes about taking care of HIV-
infected patients (five items), attitudes about risk
of infection (three items) and attitudes about inter-
personal concerns (three items) (see Appendix).
Responses to attitudes to taking care of HIV-infected
patients were scored using a semantic-differential
format (e.g. fearful versus not fearful), with a seven-
point Likert-type scale for each differential. Other
responses were scored on a seven-point Likert-type
scale from 1 =‘strongly disagree’ to 7 ='strongly
agree’. Negatively-worded items were reverse scored.
Mean scores for each scale were computed, with
higher scores indicating mote positive attitudes.
Cronbach’s alphas for these sub-scales were 0.83,
0.84, 0.75 and 0.72, respectively.

A four-item scale was used to assess residents’
intention to care for HIV-infected patients (sce
Appendix)}. Responses were scored on a seven-point
Likert-type scale from 1 =‘strongly disagree’ to 7 =
‘strongly agree’. Negatively-worded items were re-
verse scored. Mean scores for each scale were
computed, with higher scores indicating greater
intention. Cronbach’s alpha was 0.81 for this scale.

Data analysis

The data of five participants (three from the experi-
mental and two from the control group) were
removed from analysis because only their pre-test
questionnaires were completed. Eight tissing re-
sponses on the knowledge scale were coded as
incorrect answers. Two missing responses on the
attitude scale were replaced by item means. We used
independent two-tailed, f-tests to analyse pre-test
differences berween groups, two-tailed, paired z-tests
to analyse pre- to post-test changes and analysis of
covariance (ANCOVA) to analyse post-test differ-
ences between groups after statistically removing
pre-test effects (co-variants), Pearson correlations
were used to measure associations among scores for
knowledge, attitudes and intentions. Data were
analysed using SPSS-PC+ (version 12.0).

Results
Dentographic characteristics of participants

The mean ages of participants in the experimental
(n+=33) and controi (n =34) groups were 27.3 years
(range =25-33; SD =1.9) and 27.9 years (range =

24-35; SD =2.5), respectively (Table I). Of the 67
participants, 73.1% reported attending HIV/AIDS-
related lectures as medical students and 83.6% as
residents. Except for the number of AIDS patients
previously cared for at post-test, the demographic
characteristics of the two groups were not signifi-
cantly different.

Kuowledge, attitudes and intentions

Significant pre-test differences were found between
the experimental and control groups (lable .
Participants in the experimental group had signifi-
cantly higher scores in attitudes about taking care of
HIV-infected patients, attitudes about risk of infec-
tion and attitudes about interpersonal concerns. The
overall mean attitude scores of participants in the
experimental group were significantly higher than
those of the control group. The experimental group
also scored higher in willingness to take care of
HIV-infected patients and intention to voluntarity
care for HIV-infected patients. The overall mean
intention scores of participants in the experimental
group were significantly higher than those of the
control group.

In compatison with their pre-test scores, partici-
pants in the one-month AIDS residency training had
significantly higher post-test scores in knowledge,

Table 1. Demographic characteristics of participants (N =67).

Experimentzt group  Control group

n =33 n =34
Characteristic N Y% 1 %
Sex
Male 21 81.8 30 88.2
Female 6 18,2 4 11.8
Age (years)
21-25 7 21.2 4 i1.8
26-30 24 72.7 25 73.6
31-35 2 4] 5 14.6
Rank
Rl 22 66.7 22 64.7
R2 11 33.3 12 35.3
Attendance at BIV/AIDS lectures
As medical students 23 69.7 26 76.5
As residents 27 81.8 29 85.3
Number of AIDS patients previously cared for (pre-test)
¥ 11 333 13 38.2
1-5 20 60.6 2% 61.8
610 Z 6.1 ¢ ¢
Number of AIDS patients previously cared for (post-testy
¢ 0 0 13 38.2
1-5 1 3 21 61.8
610 21 63.6 0 0
11-15 8 24.2 0 0
16-20 2 6.1 0 0
204 1 3 0 0
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Table 1I. Comparison of pre-test scores of knowledge, attitudes and intentions.

Experimental group (1 =33)

Control group {1 =34) Experimental versus control group

Variable Mean (pre-test) Mean (pre-test) P*
Knowledge (range: 0-52) 39.55 38.56 0.381
Attitede scales (range: 1-7)
Supporltive 5.21 5.08 0.560
Caring for 3.81 3.41 0.034
Risk of infection 3.42 2.86 0.006
Interpersonat concerns 3.76 3.31 0.041
Overall attitude 4.05 3.67 G.002
Intention scales (range: 1-7)
Willing to cate 4.45 3.50 0.001
Prefer 1o care 3.55 3.41 0.681
Voluntarily care 3.82 3.03 0.011
Avoidance of intrusive procedures 3.12 2.53 0.060
Overall intention 3.73 3.12 0.013

*Independent e-test, two-tailed.

attitudes about risk of infection, attitudes about
interpersonal concerns and overall attitudes (Table
IT). This same group’s reluctance to care for HIV-
infected patients was also significantly lower, as was
their intention to avoid implementing intrusive
procedures or treatments on HIV-infected patients.
The overall mean intention score of the experimental
group was significantly higher at the post-test.
However, the pre- and post-test scores of the control
group were not significantly different.

As shown in Table III, adjusting for co-variance of
pre-test effects showed that the two groups differed
significan:ly in post-test scores for knowledge, three
of the four attitude scales and overall attitudes. For
each of the four intention itemns and overall inten-
tion, the two groups’ post-test scores also differed

significandy after controlling for pre-test scores, thus
supporting the study hypothesis. Furthermore, Pear-
son correlations demonstrated significant associa-
dons among knowledge, attitudes and intentions as
shown in Table IV.

Discussion

The one-month training on the AIDS unit provided
internal medicine residents with the opportunity to
closely interact with HIV-infected patients. This
training improved residents’ HIV-related knowledge
and attitudes and increased their intentions to
provide AIDS care. Specifically, at post-test partici-
pants in the experimental group showed more
positive attitudes to taking care of HIV-infected

Table 111, Comparison of pre- and post-test scores of knowledge, attitudes and intentions.

Experimental group (n =33)

Experimental versus

Control group (n =34) contro} group

Mean Mean (post- Mean Mean

Variable (pre-test) test) * (pre-test) (post-test) p* P
Knowledge (range: 0-52) 39.55 42.48 0.000 38.56 39.65 0.062 0.004
Adttitude scales (range: 1-7)

Supportive 5.21 5.23 0.870 5.08 4.99 0.633 0.403

Caring for 3.81 4,02 0.137 3.41 3.43 0.845 0.033

Risk of infection 3.42 3,03 0.007 2.86 3.00 0.491 0.006

Interpersonal concerns 3.76 4.21 0.031 3.31 3.33 0.935 0.009
Overall auzitude 4.05 4.35 0.002 3.67 3.69 0.852 0.003
Intention scales (range: 1-7)

Witling to care 4.45 4.73 0.071 3.50 3.47 0.861 0.005

Prefer to care 3.55 4.12° 0.014 3.41 3.12 0.169 0.001

Volunianly care 3.82 4.09 0.247 3.03 3.09 0.744 0.008

Avoidance of intrusive procedures 3.12 4.33 0.C00 2.53 2.94 0.055 0.001
Overall intention 3.73 4.32 ¢.000 3.12 3.15 0.781 0.000

*Paired r-test, two-tailed.
*ANCOVA controlling for pre-test scores.
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Table IV. Corrclations among knowiedge, attitudes, and intentions at posttest (N =67).

Interpersonal Qverall
Knowledge Supportive Care for  Risk of infection concerns QOverall attitude intention
Knowledge 1
Artitudes
Supportive -0.07
Care for 0.18 0.16
Risk of infection 0.38** ~0.04 0.50%*
interpersonal concerns 0.24* 0.01 0.32%% 0.66**
Overall attitude 0.29* 0.38% 0.68%* 0.82** 0.80**
Intentions
Oversll intention 0.29* 0.29* 0.69%* 0.44** 0.49%* 0.69%% 1

*p < 0.05 (two-tailed); **p < 0.01 (wo-tailed).

patients, were less concerned about the risk of work-
related HIV infection and had fewer interpersonal
concerns. In terms of intention, the experimental
group disagreed more at post-test than at pre-test
that they preferred not to care for HIV-infected
patients if given the choice and disagreed more that
they would resist implementing intrusive procedures
on HIV-infected patients. In contrast, residents not
trained on the AIDS unit showed no significant pre~
and post-test differences in AIDS-related knowl-
edge, attitudes and intentions. Our findings of
positive effects of clinical training in AIDS care on
residents’ knowledge, attitudes and intentions agree
with previous reports {Orlander et al., 1994; Ri-
chardson et al., 1987; Sherman & OQuellette 1999;
Yedidia & Berry, 1999; Yedidia et al., 1996).

Our findings are also notable in the following
ways. First, the intensity and duration of AIDS
training may have contributed to our favourable
results. Interventions that simply increase knowledge
about AIDS and infection contro! may change
cognition without significantly affecting fears of
contagion and emotionally-based reluctance to in-
teract with individuals from AIDS risk groups
(Kemppainen et al., 1996), In Kemppainen et al.’s
study, participants attended a one-hour lecture on
universal precautions and either a three-hour train-
ing session or group discussion on caring for a
patient with AIDS, with emphasis on infection
control techniques. Results of the study showed no
significant change in willingness to care for
HIV-infected patients in any of the groups.
In the present study, residents who provided direct
care to HIV/AIDS patients for a month not only
increased their HIV-related knowledge, but also
changed their attitudes and intentions to treat HIV/
AIDS patients.

According to our conceptual framework of the
Theory of Reasoned Action (Albarracin et al., 2001;
Fishbein, 2000; Fishbein & Ajzen, 1975), attitude
has been identified as a primary determinant of
intention. In keeping with this framework, one

would expect that residents’ attitudes would corre-
spond to their intention, which is considered the best
predictor of a specific behavior, i.e. actually taking
care of HIV-infected patients (Albarracin et al,
2001; Fishbein 2000; Fishbein & Ajzen 1975).
Indeed, we observed positive correlations among
residents’ attitudes and their intentions to care for
AIDS patients. Thus, interventions aimed at chan-
ging intentions to care for HIV-infected patients are
crucial to promoting positive changes in heaithcare
professionals’ practice behavicurs. Others have as-
serted that changing negative attitudes would prob-
ably require sufficiently intense contact with AIDS
patients to elicit an emotional response (Bennett et
al., 1993; Vilimaki et al., 1998). We found that our
one-month intervention working directly with HIV/
AIDS patients had the desired effect of improving
residents’ attitudes toward AIDS patients, whereas
the brief interventions used in other studies (Hors-
man & Sheeran, 1995; Kemppainen et al., 1996) did
not have this effect.

Scecond, our findings also have significant implica-
tions for the quality of AIDS care. Accurately
assessing HIV risk and applying proper protective
equipment to preveat HIV transmission are crucial
for residents’ self-protection and ability to educate
patients, their families and fellow healthcare profes-
sionals. Sensitised by the AIDS training, residents
might also contribute to the early diagnosis and
proper treatment of HIV/AIDS in their future
careers as internal medicine physicians. Reluctance
to use intrusive procedures on HIV-infected patients
declined after the intervention, implying that these
patients would more likely receive treatments based
on their clinical needs rather than biased by physi-
cians’ prejudice or fear of exposure to HIV. The
increased intention to care for HIV-infected patients
also suggests patients will have greater accessibility
to HIV care.

This study has some limitations. First, residents
choosing whether to rotate on the AIDS unit
accounted for self-selection bias of the sample.
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Future research might focus on replicating this study
in a randomised controlled trial. Second, although
the experimental group demonstrated changes in
knowledge, attitudes and intentions after the one-
month AIDS training, these changes were measured
by self-report; the inherent self-protection bias in
self-reported datz must be taken into consideration.
Third, we lacked objective measures of actual
behaviour {e.g. by direct observation). Future re-
search might focus on follow-up of the residents’
intentions to care for AIDS patients in relation to
engagement in these specific behaviours, since in-
tention is the best predictor of behaviour (Fishbein &
Ajzen, 1975).

We offer some recommendations for future re-
search. First, the content of HIV/AIDS clinical
training programmes, which were not clearly defined
in the literature, should be evaluated to identify
specific components contributing to programme
effectiveness. Second, we suggest re-examining the
relationship between length of HIV/AIDS clinical
training and its effectiveness, as previous studies
have not conclusively established this relationship.
Third, we recommend a follow-up test to examine
the sustainability of the training effects, which was
not examined in this study. In addition, long-term
follow-up would demonstrate whether or not resi-
dents’ intentions to provide care for patients with
HIV/AIDS correspond to their actual practice beha-
viours.

In conclusion, a one-month training intervention
in an AIDS unit provided internal medicine resi-
dents with intense hands-on experience in the
primary care of HIV-infected patients. This training
occurred under the close supervision of faculty
specialising in infectious diseases and HIV/AIDS
care, in the context of multidisciplinary team care.
Our results demonstrate that this intervention is an
effective clinical modality for increasing internal
medicine residents’ knowledge, attitudes and inten-
tion to care for HIV-infected paticnts.
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Appendix. Items on the attitude and intention scales

Attitude scales

Factor loading

Supportive attitudes (6 items)® Caring for HIV-infected patients will...
.. teach me to support patients emotionally.
.. 1each me to value the guality of the physician-—patient relationship.
.. cause me to be more careful about patient’s confidentiality.
.. tleach me to better cope with patient’s dying.

.. help me to be more accepting of people who have a different sexual oricntation from me.

.. cause me to be more careful about following universal precautions.

Attitudes about taking care of HIV-infected patients (5 items)®
Taking care of HIV-infected patients is fearful versus not fearful.
Taking care of HIVeinfected patients is stressful versus without stress.
Taking care of HIV-infected patients is simple versus difficult,
Taking care of HIV-infected patients is good versus bad.
Tuking care of HIV-infected patients is pleasant versus unpleasant.

Attitudes about risk of infection (3 items)®
Caring for HIV-infected patients will cause me to worry about becoming HIV-positive. (R)"
Caring for HIV-infected patients will put me at risk for contracting HIV. (R)
Caring for HIV-infected patients will make me live in fear. (R)

Auitudes about interpersonal concerns (3 items)©
1f I have to take care of HIV-infected patients, my (amily will worry about me. (R)
If I have to 1ake care of HIV-infected patients, my friends will worry about me. (R)
Caring for HIV-infected patients will cause people to avoid me. (R)

Intention scale {4 iterms)
I am willing to take care of HIV-infected patients.
Given the cheice, I prefer not 1o care for HIV-infected patients. (R)
Given the choice, I will voluntarily care for HIV-infected patients.

I will try hard not to implement intrusive procedures or treatments on HiV-infected patients. (R)

0.95
0.94
6.85
075
0.75
G.11

0.87
0.83
0.83
0.67
0.59

0.9¢
0.85
0.47

0.92
0.90
G.05

*Eigenvaiue =4.58; variance explained =26.95%.

Eigenvalue =3.3; variance explained =19.41%.

“Eigenvalue =2.27; variance explained =13.37%.

4¢(R) indicates negative item that needs to be reversed in scoring.
“Eigenvalue = 1.47; variance explained =8.66%.
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Aberrant Induction of Regulatory Activity of CD4*CD25*
T Cells by Dendritic Cells in HIV-Infected Persons
With Amebic Liver Abscess

Szu-Min Hsieh, MD, Mao-Yuan Chen, MD, Sung-Ching Pan, MD, Chien-Ching Hung, MD
and Shan-Chwen Chang, MD, PhD

Summary: To know why HIV-1—infected persons are particularly
susceptible to amebic liver abscess (ALA), we investigated the role of
CD4*CD25" T cells in the susceptibility of HIV-I~infected persons to
this disease. Herein we show, in early stage HIV-1-infected subjects,
that CID4” T-cef! responses to Entamoeba histolytica antigen (EhAg)
were selectively impaired, especiaily in those with ALA. EhAg-
specific CD4* Twcell responses were normalized by depletion of
CD4*CD25" cells or by addition of anti-cytotoxic T lymphocyte
antigen 4 (CTLA4) antibody. Regulatory activity of CD4°CD25" T
cells to suppress the EhAg-specific CD4" T-cell response couid be
induced by EhAg-primed dendritic cells (DCs} in HIV-1-infected
subjects, especially in those with ALA, but not in healthy controls.
Exogenous Tat-incubated DCs derived from HIV-negative subjects
also could upregulate CTLA4 expression on autologous CD4*CD25*
T cells and selectively suppress the EhAg-specific CD4* Tecell
response. The results imply an interaction of the two pathogens: HIV-
1, perhaps through the effect of Tat on DCs, may upregulate EhAg-
specific regulatory T-ceil activity to suppress T-cell response to £
histolytica, thus increasing the susceptibility to invasive amebiasis in
even early-stage HIV-i—infected persens.

Key Words: amebic liver abscess, dendritic cell, cytotoxic T
lymphocyte antigen 4 (CTLA4) regulatory T cells

(f Acquir Immune Defic Syndr 2006;00:000--000)

mebic liver abscess (ALA) is the most common extra-
intestinal manifestation of invasive infection by Enr-
umoeba histolytica.’ Despite being rarely reported in persens
with HIV-1 infection in Western countries,? invasive amebiasis
has been reported as an emerging parasitic infection with

Received for pubtication June 4, 2006; accepted August 7, 2006.

From the Department of Internal Medicine, National Taiwan University
Hospital and College of Medicine, National Taiwan University,

This study was supported by Grant NTUH 95-316 from National Taiwan
University Hospital.

Reprints: Szu-Min Hsieh, MD, Division of Iafectious Diseases, Department of
Internal Medicine, Natignal Taiwan University Hospital, No. 7 Chung-
Shan South Read, Taipei, Taiwan, R.O.C. {e-mail: hsmaids@homail.
corn).

Copyright © 2006 by Lippincott Williams & Wilkins

increasing importance in HIV-1-infected persons in Asia,
although the incidence of invasive amebiasis in peneral
population is decreasing due to improvement in environmental
and public hygiene.* In the 5 years from 2000 to 2004, 88%
of cases of ALA diagnosed in our hospital had been dem-
onstrated to have co-existing HIV-! infection (unpublished
data). In contrast to other opportunistic infections that often
occur during the later stages of HIV-l infection, ALA
commonly occurs at an earlier stage and may be the initial
presentation of HIV-! infection, and the disease severity of
invasive amebiasis is not related to CD4" Tecell count.>*6
Although the high prevalence of intestinal colonization with
E. histolvtica in HIV-1-infected persons, especially in homo-
sexuals, has been documented,® why HIV-1—infected persons,
even at early stage, are susceptible to invasive amebiasis,
especially ALA, remains unclear. Because ALA is rarely
reported in homosexuals without HIV-1 infection, and because
the majority of ALA patients also have some kinds of immune
impairment,"” we hypothesized that the host defense against
E. histolytica may be impaired even at the early stages of HIV-
I infection, before any marked depletion of CD4™ T cells,

The immune response to pathogens is highly regulated
to protect a host from invasion of pathogens and to avoid
immune-mediated damage to a host. A minor population of
CD4" T cells that constitutively express the IL-2 receptor {IL-
2R) a chain (CD25) have been identified as natural regulatory
T cells and have potent suppression properties (see reviews in
references § and 9). Regulatory T cells may not only play a key
tole in the maintenance of immune tolerance, the control of
autoreactive T cells, but may also downregulate pathogen-
specific immune responses. Human studies have addressed the
possible role of regutatory T cells in the immunopathogenesis
of some chronic infections, such as hepatitis C virus (HCV),"
Mycobacterium tuberculosis,'' and Helicobacter pylori.?
Recent studies also showed that HIV-1 infection or HIV-I-
related proteins may induce suppressive activity of regu-
fatory T cells to suppress antiviral immune response to
HIV-1, cytomegalovirus (CMV), and vaccinia virus in vivo or
in vitro."*"'* Thus we hypothesize when the HIV-l-infected
hosts encounter the invasion of £. histolvtica, the suppressive
activity of regulatory T cells may be induced fo suppress
E. histolytica-specific T-cell reactivity, then resulting in the
increased susceptibility to invasive amebiasis in persons with
early stage of HIV-1 infection.

} Acquir Immune Defic Syndr » Volume 00, Number 0, Month 0, 2006 1
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PATIENTS AND METHODS

Subjects

Three subject groups were enrotled: 16 HIV-1-negative
healthy volunteers (HiV™), 13 early-stage asymptomatic HIV-
I-infected subjects (HIV'ALA™), and § early-stage HIV-]-
infected subjects diagnosed with ALA and without other
concomitant infections (HIV'ALA™). HIV*ALA" subjects
were enrolled in this study only after their ALA had recovered
compietely. Ages were similar in the three groups (Table 1).
All subjects are males and positive for antiamebic antibody,
which was defined as indirect hemagglutination (IHA) assay
titer over 1:32 (Cellognostics, Boehringer Diagnostics GmbH,
Marburg, Germany), indicating past exposure to E. Aistolytica.
In our pilot study, if the subjects had not been exposed to
E. histolytica before (that is, they were seronegative for
antiamebic antibody). the EhAg-specific T-cell response was
nearly undetectable. This study was approved by the
Institutional Review Board, and written informed consent
was obtained from all subjects,

Case Definition

ALA was defined if image studies demonstrated the
presence of intrahepatic abscesses and if at least two of
the following criteria were fulfilled: (1} histological evidence
(erythrophagocytic trophozoites identified in aspirates or
biopsy tissue); (2) serologic evidence (initial or following IHA
titer over 1:128); or (3) clinical evidence (good response to
metrenidazole treatment and the bacterial cultures of blood
and abscess aspirates showing negative results).

Antigens/Proteins and Mitogens

E. histolytica antigen (EhAg) used in this study is
a phosphate-buffered saline (PBS) extract of £ histelyvtica
frophozoites (Antibody System, TX). Briefly, trophozoites of
E. histalytica were grown in cell-free axenic culture to log
phase, washed, harvested by centrifugation in sterile PBS, and
sonicated on ice for 10-second bursts at 100 W, The sonicate
was centrifuged at 10,000 rpm for 30 minutes at 5°C. The
supernatant was retained as PBS extract of £. hisfolytica and
stored at —85°C until used (at a concentration of 10 wL/mkL).
Cytomegalovirus (CMV) antigen was used for a recall antigen
{1:8 diluted solution from a commercially prepared lysate of
CMV-infected fibroblasts; BioWhittaker, Walkersville, MD) at
a concentration of 10 pL/mL. Recombinant biologically active
HiV-1 Tat protein was obtained from ImmunoDiagnostics
(Woburn, MA). The full-length Tat (2 exons, 86 amino acid)

was produced in an Escherichia coli expression system with
>99% purity and <0.01 EU/mg endotoxin. HIV-1 p24 and
g2p120 were purchased from Research Diagnostics (Flanders,
NJ}. Mitogens used in this study include phorbel 12-myristate
13-acetate (PMA, 25 ng/mL, Sigma, Saint Louis, MO) and
anti-CD3 monoclonal antibodies (mAb) (purified HIT3a,
mouse 1gli2a, 2 pg/ml, PharMingen, San Diego, CA).

Preparation of Monocyte-Derived Dendritic
Cells (DCs)

Peripheral blood mononuclear cells (PBMC) were
prepared from heparinized blood and isolated by differential
centrifugation over endotoxin-free Ficoll-Paque (Pharmacia
Biotech, Uppsala, Sweden). Monocytes were negatively
isolated from PBMC using Monocyte Negative Isolation™
kit (Dynal, Oslo, Norway). Negatively isolated monocytes
were suspended in complete RPMI (Gibeo, Grand Island, NY)
supplemented with penicitlin/streptomycin, 10% feta! calf
serum {Gibco), recombinant human IL-4 (1000 U/mL,
PharMingen), and GM-CSF (50 ng/mL, PharMingen) in 24-
well plates (I mL/well) with a cell concentration of 8 X 10%/mL,
in triplicate. These monocytes would show the phenotype of
immature DCs after 6 days of culture demonstrated by positive
staining with mAbs to CD1 I¢ (phycoerythrin {PE)-conjugated
B-ly6, mouse IgGl, PharMingen), CD30 (B7.1, fluorescein
isothiocyanate (FITC)-conjugated 1.307.4, mouse 1gGl1), and
CD386 (B7.2, FITC-conjugated 1T2.2, mouse IgG2b) by using
a FACScan cytometer and CellQuest software (Becton Dick-
inson, San Jose, CA). The immature DCs would be primed with
antigens (EhAg, CMV Ag) or soluble CD40 ligand {recombi-
nant human soluble CD40L, 2 pg/mL; Research Diagnostics,
Inc., Flanders, NJ} for another 24 hours to achieve maturation
state (confirmed by staining with mAb to CD83 (FITC-
conjugated HB135a, mouse IgG2b, Immunotech, Marseille,
France), The optimal doses of EhAg, CMV Ag, and soluble
CD40L had been titrated to achieve similar maturation state of
DCs in terms of the mean fluorescein intensity of CD80 and
CDS$6 and frequencies of CD83 expression {detail data not
shown} to avoid the impact of maturation status of DCs on
regulatory cell induction,

Cell Isolation

CD4* T cells were positively isolated from PBMC and
detached from beads by an immunomagnetic method (CD4
Positive Isclation Kit; Dynabeads® plus DETACH2BEAD®,
Dynal} according to the instructions of the manufacturer. The
resulting purity was >99%, and viability was >>95%. In some

TABLE 1. Demographic Features of Enrolled Subjects*

HIV™ (n = [6) HIVYALA™ (n=13) HIVI/ALA  (n = §) P Valuet
Mediar age (range), in years 32 (25-38) 3120371 30 (22—41) G.53
Median CD4" cell count {range), per uL NA 610 (432-785) 623 (356-763) 0.48
Median plasma HiV RNA (range}, in copies/mL NA §5,000 (15,060-163,000) 63,000 {18.000-213,000) 0.76
{Opporiunistic infection other than ALA No No No

“HIVT, HIV-1-negative healthy voluntecrs; BIV'/ALA ™, asymptomatic carly-stage HIV: |infected subjects; HIV'/ALA®, early-stage HIV-I-infected subjects diagnosed with ALA

and without other concomitant infections,
1P values for comparison between HIV'ALA™ and HIV'ALA® subjects.

© 2000 Lippincott Williams & Wilkins
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experiments, purified CD4™ T cells were used for positive or
negative selection of CD4"CD25™ T cells (CD25 Isolation Kit;
Dynabeads®, Dynal). CD4™ or CD25" cells were identified by
staining with anti-<CD4 (CyChrome-conjugated RPA-T4,
mouse [gG1, PharMingen) or anti-CD25 (FITC-conjugated
M-A251, mouse IgGl, PharMingen), respectively. In the
ELISPOT experiments, CD8" T cells were depleted from
PBMC, also by an immunomagnetic method (CD8 Isolation
Kit; Dynabeads®, Dynal).

Measurement of CD4* T-Cell Responses

Because DCs are essential for eliciting T-cell immunity
in vive,'® we determined the CD4" Tcell responses by
incubating with isolated CD4™ T cells with autologous DCs in
a final volume of 200 wL RPMI (2 X 10° CD4” T cells with
2 X 10 CD1l1c* DCs per well of a 96-well plate in triplicate) for
3 days. The CD4™ T cells were then harvested for T-cell
proliferation assay, ELISPOT assay, or surface marker staining.
The Ag-specific CD4" T-cell responses were defined as [CD4"
T-cell responses elicited by Ag-primed DCs] minus [CD4™ T
cell responses elicited by immature DCs]. To assess the role of
CTLA4 expression on CD4*CD25" T cells in the suppression
of EhAg-specific CD4™ T-cell responses, varying doses of
blocking anti-CTLA4 {(purified BNI3, mouse 1gG2a, Phar-
Mingen), and isotype contrel (mouse IgG2a, purified) were
added simultaneously when CD4" T cells were incubated with
DCs. To determine the suppressive activity of CD4™CD25" T
cells, varying numbers and varying stimulation conditions of
CD4*'CD25" T cells were added to CD4CD257 T cells, which
had been incubated with EhAg-primed DCs, and then the
proliferation activity of CDD4*CD257 T cells was assessed.

Proliferation Assay

Proliferation activity of CD4" T cells was assessed by
determining the frequencies of CD4" T cells with bromodeox-
yuridine (BrdU) incorporation after incubating PBMC (2 X
10° per well of a 96-well round-bottom plate) with mitogens or
after incubating CD4" T cells with DCs, using BrdU Flow Kit
(BD PharMingen) in a final volume of 200 wL RPMI per well
in triplicate. BrdU (final concentration 10 pM) was added 24
hours before harvest. Cells with BrdU incorperation were
detected by flow cytometry afler being fixed with para-
formaldehyde, permeabifized with saponin, and stained with
anti-BrdU-FITC according to the BrdU Flow Kit protocol
from the manufacturer.

ELISPOT Assay

CD4* T cells were added to the IFN-y and IL-4
ELISPOT plate (Becton Dickinson, San Jose, CA) at 2 X 10°
celisiwell and then incubated at 37°C and 5% CO, for 48
hours. This assay was performed at least in triplicate per
individual, according to the instructions of the manufacturer.
The HL-4— and IFN-y-producing cells were enumerated by
ImmunoSpot® Series 2 Analyzer with ImmunoSpot® software.
Unstimulated CD4”* T celis were used as negative controls, and
background spots in the negative control should be detected at
a frequency of <10 per 10°.

© 2006 Lippincot: Williams & Wilkins

Statistical Analysis

Statistical significance was determined using a non-
parametric test (Mana-Whitney U test) if two groups were
compared; or one-way analysis of variance (ANOVA) if =3
groups were comparec. All tests are two-tailed, and P << 0.05
was considered statistically significant. Ali data are shown as
mean -+ standard deviation (SD).

RESULTS

EhAg-Specific CD4* T-Cell Response
Was Selectively Impaired in
HIV-1-Infected Subjects

To compare the general CD4" T-cell reactivity in the
three groups of subjecis, we incubated their PBMCs with
mitogens {PMA or anti-CD3 mAb) and then assessed the
CD4" T-celi responses by profiferation assay and ELISPOT
assay. No significant differences in the CD4" Tocell reactivity
to mitogens were found between these subjects (data not
shown). We next determined the CD4" Twcell responses
elicited by primed DCs. Qur data showed that the CD4” Tecell
responses elicited by CMV Ag or CD40L-primed DCs were
also similar in the three groups;, however, the CD4" T-cel!
responses elicited by EhAg-primed DCs were decreased
significantly in HIV*ALA™ subjects and were even more
decreased in HIV'ALA® subjects when compared to HIV
subjects (Figs. 1A, B). Our data also showed that the CD4*
T-cell responses elicited by EhAg-primed DCs were T-helper
type 2 (Th2) responses with predominantly high IL-4
responses (Fig. 1B).

Depletion of CD4*CD25* Cells Normalized the
EhAg-Specific CD4* T Cell Responses in
HIV-1-Infected Subjects With or Without ALA

To know whether the impaired EhAg-specific CD4"
T-cell responses was atiributed to suppressive activity of
CD4*CI25* T cells, we determined the EhAg-specific CD4”
Tecell responses with and without depletion of CD25"
cells from CD4" T cells before CD4™ T cells were incu-
bated with EhAg-primed DCs. We found that EhAg-specific
CD4*CD25~ "F-cell responses (ie, responses of CD4™ T cells
with depletion of CD25" cells, assessed by proliferation assay
or enumerating the IL-4-producing cells by ELISPOT assay) in
HIV'ALA™ and HIV'ALA® subjects were comparable to
those in HIV-negative subjects (Fig. 2).

Suppressive Activity of CD47CD25* T Cells
Is Inducible by EhAg-Primed DCs in
HIV-1-infected Subjects With or Without ALA
To clarify whether the CD4"CD25" T cells could
suppress the EhAg-specific CD4" T-cell responses, we
assessed the EhbAg-specific CD4"CD25™ T-cell respenses
after 48-hour incubation of varying numbers of CD4*CD25"
T cells (which had been incubated with EhAg-primed DCs for
3 days) to CD4*CD25~ T cells (which had also been
incubated with EhAg-primed DCs for 3 days) with a suppres-
sor: responder ratios of 0:1, 0.1:1, and 0.5:1 were observed in
HIV™T, BIV*ALA™, and HIV'ALA™ subjects, respectively. The

3
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FIGURE 1. CD4* T-cell responses to £ histolytica antigen
{EhAg) were impaired in the early-staged HIV-T-infected
subjects with or without amebic liver abscess (ALA). CD4” T-
cell responses, elicited by autologous monocyte-derived DCs
that remained immature or were primed by EhAg, CMV Ag, or
soluble CD40L, were assessed by (A) proliferation assay and (B)
the IL-4 and IFN-y-producing cells enumerated by ELISPOT
assay, in healthy controls (HIV™, n = 16), HIV-i-infected
subjects without ALA (HIV*ALA™, n = 13}, and HIV-1~infected
subjects with ALA (HIV*ALA®, n = 8). Data are presented as
mean + SD.*P < 0.001; 1P < 0.001 (by one-way ANOVA).

results showed that the added CD4°CD25" T cells could
suppress the EhAg-specific CD4*CD25™ T-cell responses with
a dose-related fashion in HIV-l-infected subjects with or
without ALA but not in healthy controls (Fig. 3A). The doses
of EhAg or the methods of priming DCs or the cell ratios of
CD25%CD25" cells that we used in this study may not be
enough to induce observable inhibitory responses in HIV-
negative subjects, but they may have been enough to induce
sufficient inhibitory responses 1o suppress EhAg-specific
T-celf responses in HIV* subjects.

To know whether the suppressive activity of
CD4*CD25" T cells was induced by DCs, we assessed the
EhAg-specific CD4"CD25™ Tecell responses after adding
varying stimulation conditions of CD4™CD25" T cells to
CD4*CD25™ T cells in HIV-1-infected subjects with ALA.
The CD4*CD25% T cells were prepared as follows: no
incubation with DCs; incubation with immature DCs for
3 days; or incubation with EhAg-primed DCs for 3 days, and
were then added to the CD4*CD25™ T cells that had already
been incubated with EhAg-primed DCs for 3 days. DCs were
removed before coculture of CD47CD25™ and CD4"CD25" T
cells. We found that the EhAg-specific CD4"CD23™ T-cell

4
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FIGURE 2, Depletion of CD4°CD25" T celis normalized the
EhAg-specific CD4* T-cell responses in HIV-1-infected subjects
with or without ALA, EhAg-specific CD4* T-cell responses were
compared in the three subject groups with or without
depletion of CD25* T cells from their CD4* T cells isolated
from PBMC. In the CD25-depletion experiments, CD25* cells
were depleted before CD4* T cells stimulated with EhAg-
primed autologous DCs. EhAg-specific CD4* T-cell responses
were determined by (A) proliferation assay (*P = 0.001, 1F <
0.001 by Mann-Whitney U test) and {B) ELISPOT assay (*F <
0.001, P < 0.001 by Mann-Whitney U test), in healthy
controls {(HIV™, n = 16), HIV-1-infected subjects without ALA
(HIV'ALA~, n = 13), and HIV-T-infected subjects with ALA
(HIV*ALA®, n = 8). After depletion of CD25* cells, the EhAg-
specific CD4* T cells were comparable in the three subject
groups. Data are presented as mean + 5D.

responses were significantly suppressed only when CD4*
CD25% T cells had been incubated with EhAg-primed DCs but
not by the CD4*CD25" T celis that had been incubated with
immature DCs or that had not been incubated with DCs (Fig.
3B), The results indicated the CD4"CD25™ T cells could exert
immunosuppressive activity, which was inducible by EhAg-
primed DCs, to reduce the EhAg-primed CD4" T-cell
responses in HIV-1-infected subjects.

Role of CTLA4 Expression on CD4*CD25"

T Cells in Suppression of EhAg-Specific CD4*

T-Cell Responses in HIV-1-Infected Subjects
The frequencies of CD25 expression on isolated CD4" T

cells in the three subject groups were compared. Results

showed no significant difference in the frequencies of CD25
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FIGURE 3. Suppressive activity of CD4*CD25* T cells was
induced by EhAg-primed DCs in HIV-i-infected subjects with
of without ALA, A, EhAg-specific CD4*CD25 T-cell responses
were assessed after 48-hour incubation of varying numbers of
CD4*CD25* T cells {which had been incubated with EhAg-
primed DCs for 3 days) to CD4*CD25™ T cells (which had also
been incubated with EhAg-primed DCs for 3 days) with
a suppressor: responder ratios of 0:1, 0.1:1, and 0.5:1 in HIV™
(n = 16), HIV'ALA™ (nn = 13), and HIV*ALA* {n = 8) subjects.
*P < 0.001, tP=0.001 (by one-way ANOVA). B, EhAg-specific
CD4*CD25~ T-cell responses after adding varying stimulation
conditions of CD47CD25* T cells to CD4*CD25" T cells with
a ratio of 1:10 in HIV*ALA®* subjects (n = 8). CD4*CD25* T cells
could suppress the EhAg-specific proliferation of CD4*CD25™ T
cells only when CD4*CD25* T cells had been incubated with
EhAg-primed DCs. **P < 0.001 (by Mann-Whitney U test).

expression between the HIVTALA™, HIV'ALA™, and
HIV*ALA* groups on the freshly prepared CD4" T cells
(mean % SD: 15.6% = 2.9% vs. 16.2% % 2.8% vs. 15.9% =
2.6%, respectively; P = 0.88) or on the CD4™ T cells after
being incubated with EhAg-primed DCs (mean * SD: 15.8% =
2.8% vs. 16.1% = 2.6% vs. 15.6% = 2.5%, respectively;
P =0.92, respectively). Because there was evidence that the
expression of cytotoxic T-lymphocyte antigen-4 {(CTLA4) may
be essential for the suppressive function of regulatory T cells
in vivo,!™® we determined the frequencies of CTLA4
expression on CD4*CD25" cells after 72-hour incubation of
CD4" T cells (isolated from PBMC) with or without
autclogous DCs in the three subject groups (with a CD4"
T cells/DCs ratio of 10:1). We found that CTL.A4 expression
on DCs-incubated CD4"CD25" T cells was upregulated (when
compared to that in CD4"CD25™ T cells not incubated with

© 2006 Lippincott Williamy & Wilkins

DCs), and the frequencies of CTLA4 expression on
CD4*CD25™ T cells that were incubated with DCs primed
by CMV Ag or CD40L or immature DCs were similar in the
three subject groups (Fig. 4A). However, only the frequencies
of CTLA4 expression on CD4"CD25™ T cells incubated with
EhAg-primed DCs increased significantly in HIVTALA™
subjects, and these increased even more in HIV'ALA®
subjects when compared to HIV subjects (P < 0.001, Fig. 4A).
To know the requirement CTLA4 in the suppression of
the EhAg-specific CD4" Tecell responses, we assessed the
impact of blocking anti-CTLA4 Ab on the EhAg-specific
CD4* Tcell responses. The EhAg-specific CD4" T-cell
responses were determined after addition of the blocking
anti-CTLA4 Ab with varying doses or isotype control in the
72-hour incubation of CD4™ T cells with autologous EhAg-
primed DCs (CD4™ T cells/DCs ratio of 10:1). We found
adding the blocking anti-CTLA4 Ab increased the EhAg-
specific CD4™ T-cell responses in a dose-dependent fashion
(Figs. 4B, C). At a dose of 20 pg/mL, the blocking anti-
CTLA4 Ab increased the EhAg-specific CD4™ Tecell
responses in HIV-infected subjects with or without ALA to
levels comparable to those of HIV-negative subjects (Figs. 4B,
C). Furthermore, after depletion of CD25™ cells from CD4™ T
cell population, no more significant increase in the EbAg-
specific CD4* T-cell responses (frequencies of CD4™ T cells
with BrdU incorporation and IL-4—producing cells per well)
could be observed after adding any of the three doses of the
anti-CTLA4 antibody (5, 10, and 20 pg/mL, detailed data not
shown). These results may imply that CD4"CD25" T cells may
suppress EhAg-specific CD4" Tecell responses through
CTLAd4-related mechanisms in HIV-1~infected subjects.

HIV-1 Tat-Upregulated CTLA4 Expression on
CD4*CD25* T Cells and Suppressed the
EhAg-Specific CD4" T-Cell Responses in
HIV-Negative Subjects

To explain why the EhAg-primed DCs could upregulate
CTLA4 expression on CD4'CD25* T cells to suppress the
EhAg-specific T-cell responses in the HI'V-1—infected persons,
we hypothesized that the some biological activities of DCs
when encountering EhAg may be modified by some HIV-
related proteins. Tat, the trans-activation protein of HIV-1, can
be very efficiently taken up by DCs and may reprogram the
maturation and immunostimulatory functions of DCs.*'=** We
negatively isolated monocytes from PBMCs from five HIV-
negative subjects among the 16 healthy volunteers, as
described in the subjects section under patients and methods.
Recombinant Tat protein was added with varying doses in the
monocyte culture from the first day (monocytes) to day 6
(immature DC) of incubation with 1L-4 and GM-CSE After
Tat was washed, these Tat-incubated immature DCs were
harvested for antigen priming, subsequently incubated with
autologous CD4" T cells for 72 hours, and then assessed for
CTL.A4 expression and the CD4" TFecell responses (as
described in “Measurement of CD4" T Cell Responses” in
Patients and Methods). After being primed with EhAg, the Tat-
incubated DCs could induce the CTLA4 upregulation on the
CD4*CD25" cells (Fig. 5A). The CD4" T-cell responses to
EhAg, assessed by lymphocyte proliferation assay (Fig. 5B)
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FIGURE 4. CTLA4 expression on CD4*CD25" T cells incubated
with EhAg-primed DCs in HiV-1-nfected subjects, A, De-
termination of the frequencies of CTLA4 expression on
CD4*CD25* T cells after 72-hour incubation of CD4* T cells
(isolated from PBMC) with or without autologous DCs which
remained immature or were primed with CMV Ag, EhAg, or
soluble CD40L (ratio of CD4* T cells/DCs = 10:1) in healthy
controls (HIV-, n = 16), HIV-1~infected subjects without ALA
(HIV'ALAT, n = 13), and HIV-1-infected subjects with ALA
(HIV*ALAY, n = 8). EhAg-specific CD4* T-cell responses were
determined after adding the blocking anti-CTLA4 Ab with
varying doses or isotype control (5 pg/ml) in the 72-hour
incubation of CD4* T cells with autologous EhAg-primed DCs
(ratio of CD4* T cells/DCs = 10:1). These responses were
assessed by (B) proliferation assay and (C) IL-4 ELISPOT assay.
Data are presented as mean x SD. *P < 0.001; **P < 0.007;
1P < 0.001 (by one-way ANOVA).
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FIGURE 5. impact of HiV-1 Tat on EhAg-primed DCs-induced
CTLA4 expression on CD4°CD25* T cells and CD4* T-cell
responses to EhAg in HIV-negative subjects. Monocytes were
negatively isolated from PBMCs from five HiV-negative
subjects. Recombinant Tat protein was added with varying
doses in the monocyte culture from day 1 {(monocytes) to day
& (immature DC} of incubation with iL.-4 and GM-CSF. The Tat-
incubated immature DCs were harvested for antigen priming
and were subsequently incubated with autologous CD4* T cells
for 72 hours (with a ratio of CD4* T cells/DCs = 10:1). These
CD4* T cells were then analyzed for (A) the CTLA4 expression
on the CD4*CD25* cells by flow cytometry, and for the CD4*
T-cell responses by (B) lymphocyte proliferation assay and (C)
ELISPOT assay. *P < 0.001, t# < 0.007, $P < 0.001 (by one-
way ANOVA).

and enumeration of IL-4-producing cells by ELISPOT assay
(Fig. 5C) were suppressed in a Tat dose-related fashion. The
Tat-incubated DCs, after being primed with CMV Ag or
stimulated with CD40L, had no similar impact on CTLA4
expression or CD4" T-ceil responses to EhAg. Furthermore,
recombinant HIV-1-p24 (Gag) or gp!20 (Env) did not provide
similar results of CTLA4 upregulation or suppression of CD4”
T-cell response to EhAg as Tat did, ie, the fiequencies of
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CTLA4 expression on CD4*CD25” T cells and the CD4" T
cell responses to EhAg in autologous CD4™ T cells that were
incubated with EhAg-primed DCs that previously incubated
with p24 or gpl20 with varying doses {from | to 20 ng/mL),
were similar to those in autoiogous CD4" T cells that were
incubated without any antigen (detailed data not shown).

DISCUSSION

In this study, we demonstrate the evidence that the
EhAg-specific CD4" T-cell responses in HIV.l-infected
persons have been selectively impaired even in early-stage
HIV-1 infection. The early impaired CD4" T-cell responses to
EhAg may be explained by the aberrant induction of
suppressive activity of CD4*CD25" T cells by EhAg-primed
DCs derived from HIV-1-infected persons. The explanation is
supported by the EhAg-specific CD4" T-cel! responses were
normalized if CD4"CD25" T cells were depleted, and the
EbAg-specific CD4"CD25™ T-cell responses were suppressed
when the autologous CD4*CD25% T cells were added.
However, the EhAg-specific CD4"CD25™ T-cell responses
were suppressed in HIV-1-infected persons only when their
CD4"CD25" T ceils bad been incubated with EhAg-primed
DCs. In addition, DC-elicited activity of CD4*CD25° T cells
to suppress the EhAg-specific CD4™ T-cell responses could
only be observed in HIV-l-infected subjects, especially in
those who had developed ALA, and not in healthy controls.
Furthermore, recombinant Tat-incubated DCs derived from
HIV-negative subjects could result in similar results of CTLA4
upregulation on CD4'CD25" T cells and suppression of
EhAg-specific CD4" TFcell responses to those observed in
HIV-mfected subjects, in a Tat dose-related fashijon. According
to these data, we propose a novel immunopathogenesis of HIV-
|-related opportunistic infections: HIV-1 infection, perhaps
through the biological activity of Tat protein, may modify the
behavior of DCs when encountering invasion of E. histolytica
to aberrantly upregulate suppressive activity of regulatory T
cells to weaken the immunity against E. histalytica, thus leading
to the increased host susceptibility to invasive amebiasis.

Although in vitro data have dernonstrated a role for celi-
mediated response in host defenses against £. histolytica in the
activation of mactophages and neutrophils to kill E. histolytica
trophozoites, mucosal immunity by anti-Gal/GalNAc lectin
IgA may play a major role for host protection from invasive
amebiasis.* %’ Because Th2 cells can produce IL-4, IL-5, and
TGF-B, and the latter cytokine can induce isotype swilch of
immunogiobulin to IgG2b and IgA*® we propose that if
specific Th2 responses are suppressed by regulatory T cells, as
in the condition of invasive amebiasis in HIV-l1-infected
persons, specific mucosal IgA production may be impaired to
decrease the protective mucosal immunity against invasive
amebiasis. That may also help to explain the relationship
between suppression of EhAg-specific Th2 response and
increased risk for development of invasive amebiasis, as sug-
gested in our data.

There has been evidence that cell-cell contact through
the engagement of CD8(/CD86 by expressed CTLA4
molecules is essential for suppressive function of regulatory
T cells. 2% Although a CTLA4 blockade could not reverse the
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anergic state of freshiy isolated CD4"CD25" T celis,”® our
study, consistent with studies by Read and others'? and
Takahashi and others,'® showed that addition of blocking anti-
CTLA4 Ab can abrogate the suppressive effects of regulatory
T cells to increase antigen-specific T-cell reactivity. In mice,
the enhanced Tecell immunity through CTLA4 blockade has
also been documented in pathogen-specific response®' and
antitumor immunity.?? In this study, we found that a CTL.A4
biockade may markedly enhance EhAg-specific Th2 response
in HIV-I-infected persons, especially in those with ALA.
These results are supported by previous studies that showed
CTLA4 to be a critical and potent inhibitor of Th2 dif-
ferentiation,?® and the treatment by blocking anti-CTLA4 Ab
may enhance protective Th2 immunity to nematode infection
in mice.*® Thus CTLA4 expression may be essential to the
activity of regulatory T cells to suppress the cellular immunity
against E. histolytica in HIV-1-infected persons.

HIV-1 Tat, a regulatory protein of HIV-1, is essential for
HIV-1 gene expression, replication and infectivity (reviewed in
reference 35). Tat may target DCs and reprogram their mat-
uration and immunostimulatory functions, perhaps through
modifying the signal transduction pathways, with either ex-
pressed Tat or exogenous biclogical active Tat protein.”*?*
In our study, Tat-incubated DCs increased the suppressive
activity of regulatory T cells to selectively decrease the EhAg-
specific CD4" T-cell responses. We propose that the impact of
Tat on the upregulation of CTLA4 expression on CD4™CD25”
T cells and sejective suppression of CD4™ T-cell reactivity to
EhAg may be through Tat-related DC modulation. From this
model, it would be possible to investigate how Tat modifies
EhAg-primed DCs to upregulate CTLA4 expression and what
signal transduction pathways in DCs are affected. Our
preliminary data have showed that Tat may modify the cell
signaling involving protein kinase C (PKC)-nuclear factor kB
(NF-kB) pathway to affect the capacity of EhAg-primed DCs
to aberrantly induce the EhAg-specific suppressive activity of
regulatory T cells.

Some limitations and unanswered questions were noted
in this study. Although we define the exposure to £, histolytica
by the positive antiamebic serclogy, we do not know the
duration of exposure and cannot assess the impact of duration
on the modification of cellular immunity in these subjects.
Although our data may explain why HIV-I-infected persons
are more susceptible to ALA than are HIV-l-negative
subjects, in this study we cannot explain why some of HIV-
i-infected persons are more susceptible to ALA when en-
countering E. hisiolytica than other HIV-1-infected persons.
it may be attributes to colonization state, genetic factors, or
dose of invaded pathogens. From our data, we also cannot be
sure whether the higher potential of DCs to induce suppressive
activity of regulatory T cells renders increased host sus-
ceptibility to ALA or whether ALA itself may result in the
potential of DCs to induce suppressive activity of regulatory
T cells. A long-term prospective study for the HIV-1~infected
persons with exposure 1o £. histolytica to evaluate the capacity
of EhAg-primed DCs in inducing the suppressive activity of
regulatory T cells and in correlating their subsequent
occurrence of invasive amebiasis will be helpful in answering
these questions.
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In conclusion, our data suggest a possible interaction

between two pathogens. This interaction could be exhibited as
an increased host susceptibility to invasion of one pathogen
(£ histolytica) resulting from modified DC capacity mediated
by the other pathogen (HIV-1) through upregulating the sup-
pressive function of regutatory T cells. Future studies should
be conducted to evaluate the potentials of anti-CTLA4 treat-
ment or ether ways to inhibjt the activity of regulatory T cells

to

decrease the host susceptibility or to enhance the host

defense against pathogen invasion,
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SUMMARY: We assessed the survival of 1,044 HIV-infected persons enrolled in three periods: period 1, 1994
to 1997 (before the introduction of highly active antiretroviral therapy [HAARTY); period 2, 1997 to 2000 (early-
HAART); and period 3, 2000 to 2004 (late-HAART). As of 30 June 2003, 259 (24.8%) persons had died after a
median observation duration of 985 days (range, 2-4,025 days). The mortality rate declined from 33.75 per 100
person-years in the pre-HAART era to 6.51 per 100 person-years in the late-HAART era (P < 0.0001). The
adjusted hazard ratios for death in persons with a baseline CD4 count of <200 cells/ 11 in periods 2 and 3 were
0.605 (P = 0.007) and 0.371 (P < 0.0001), respectively, when compared with persons enrolled in period 1; the

adjusted

hazard ratio for death was 0.611 for persons enrolled in period 3 when compared to period 2 (P=0.01).

Our study suggested that the survival of persons in the late stage of HIV infection in Taiwan continued to

improve in the late HAART era.

INTRODUCTION

With the introduction of antimicrobial prophylaxis for op-
portunistic infections and highly active antiretroviral therapy
(HAART) for HIV infection, the mortality of persons with
carly or advanced HIV infection who have access to HAART
in Western countries has dramatically declined, and so has
the incidence of nearfy all AIDS-defining opportunistic
illnesses (AIDS-0ls) (1-7). HAART has changed HIV infec-
tion from a debilitating fatal disease to a chronic, manageable
disease because the risk of HIV progression and death is low
in those persons who timely initiate HAART with favorable
immunologic and virologic responses (8-13). However, these
observations of the benefits of HAART have mainly been
reported in Western countries, where the major causes of death
have changed from AIDS-Ols to complications of chronic
hepatotropic virus coinfection, non-AlDS-related cancers,
and metabolic complications (14-18). It is not until recently
that such observational studies in defined populations have
begun to emerge in Asian countrics, where HAART was
introduced later and more slowly than in Western countries
and where the spectrum of AIDS-Ols (19) and chronic
hepatotropic virus coinfection may be different (20,21).

The first case of HIV infection was diagnosed in Taiwan
in 1984 (22), and an estimated 10,158 cases with HIV infec-
tion had been detected in Taiwan by 31 December, 2005. The
rate of increase in newly detected cases of H1V infection was
estimated as 10-20% yearly between 1984 and 2003, but the
epidemiofogy of HIV infection began to change in 2004, with
the rate of new cases increasing dramatically to 76.7 and
150.2% in 2004 and 2005, respectively. This recent trend of
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dramatic increase has been propelled mainly by an increase
in HIV infection through injecting drug use (IDU) {22).
While sexual routes remain the most common route of
HIV transmission (27.5% for heterosexuals and 35.5% for
men having sex with men), the proportion of HIV-infected
persons who are injecting drug users continues to increase
significantly. For example, IDU accounted for 2.1% of the
5,221 cases detected between 1984 and 2003, and this rate
increased to 31.9 and 71.1% of the cases detected in 2004
and 2005, respectively. Based on previous studies, subtype B
and CRF0O1_AE are the two dominant subtypes in Taiwan,
with subtype B (70%) mainly distributing among homo-
sexuals and CRF01_AE (25%) preferentially distributing
among heterosexuals (23,24). In association with the rapid
increase of infected persons who are injecting drug users,
CRF(7_BC has emerged as an increasingly common subtype.

Antiretroviral agents were sequentially introduced in
Taiwan, with introduction of nucleoside reverse transcriptase
inhibitors between 1990 and 1994, followed by protease
inhibitors on 1 April 1997, and non-nucleaside reverse
transcriptase inhibitors in late 1999 to early 2000. In Taiwan,
persons with HI'V infection have free access to inpatient and
outpatient HIV care, including antiretroviral therapy, at
designated hospitals and venereal disease clinics throughout
the country. In this study, we aimed to assess the trends of
survival of HIV-infected persons who were consecutively en-
rolled in a university hospital in three different observational
study periods: period 1, from 23 June 1994 to 31 March 1997
period 2, from 1 Apri 1997 to 30 June 2000; and period 3,
from 1 July 2000 to 30 June 2004,

MATERIALS AND METHODS

Patients and hospital setting: The trends of survival of
HIV-infected persons receiving antiretroviral therapy. inctud-
ing HAART, in Taiwan were analyzed in a prospective
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observational cohort of 1,044 consecutively enrolled non-
hemophiliac HIV-infected persons aged 15 years or greater who
received medical care between 23 June 1994 and 30 June 2004
at the National Taiwan University Hospital, which has been
the [argest referral hospital for HIV inpatient and outpatient
care in Taiwan, and the namber of cases analyzed in this study
accounted for an estimated 16% of total cases of HIV infection
diagnosed in Taiwan over the past 10 years (22). The stepwise
diagnostic investigations for AIDS-Ols have been described
previously {20). Use of antiretroviral therapy and anti-
microbial prophylaxis against opportunistic infections were
initiated by following the U. S. Department of Health and
Human Services (DHHS} guidelines (25,26). A standard data
collection form was used to record data of demographics;
AIDS-Ols; antiretroviral therapy prescribed; and laboratory
test results, which included the plasma HIV-RNA load (PVL)
determined using RT-PCR (Roche Amplicor HIV Monitor
Version 1.5; Roche Diagnostics, Branchburg, N.J., USA) and
CD4+ lymphocyte count. Determinations of PVL were not
widely available in Taiwan until mid-1998.

All of the HIV-infected persons were grouped into three
study periods based on their enrollment date between June
1994 and June 2004: period 1, from 23 June 1994 to 31 March
1997 (pre-HAART); period 2, from 1 April 1997 to 30 June
2000 (early-HAART); and period 3, from 1 July 2000 to 30
June 2004 (late-HAART). The end date of the observation
period of this study was 30 June 2005.

Definitions: HAART was defined as combinations of three
agents from two to three classes of antiretroviral therapies.
HIV progression was defined as the appearance of new AIDS-
Ols or relapse of AIDS-Ols. AIDS-OI was defined according
to the definition of the Centers for Disease Control and Pre-
vention (CDC) (19) plus Penicillium marneffei infection, an
endemic disseminated opportunistic infection in persons in
the late stage of HIV infection in Southeast Asia and Taiwan
{20.21,27). AIDS-related death was defined as the presence
of active AIDS-O! and non-AlDS related death as the ab-
sence of active AIDS-Ols immediately before death. Liver-
refated death was defined as death due to hepatocellular
carcinema or decompensated liver disease due to acute or
chronic viral hepatitis or alcoholism.

Statistical analysis: All statistical analyses were performed
using SAS statistical software (Version 8.1; SAS Institute Inc.,
Cary, N.C., USA). Categorical variables were compared
using x? or Fisher’s exact test whereas noncategorical
variables were compared using Wilcoxon’s rank-sum test.
The survival probabilities were estimated by the method of
Kaplan-Meier. The Cox-proportional hazards model was used
to assess the survival of persons enrolled in three study
periods with adjustment for age, sex, risk factors for HIV
transnuission, presence of chronic hepatitis virus B (HBV) or
C {HCV) coinfection, presence of AIDS-OT within 3 months of
enrollment, baseline CD4+ cell count, and use of antiretroviral
therapy. Hazard ratios and 95% confidence intervals (95%
Ci) were also calculated. All tests were two-tailed. A P value
<(0.05 was considered significant.

The mortality rate for each group was calculated as the
number of deaths per 100 person-years (PY') of observation.
Exact 95% CI values for mortality rates were calculated on
the basis of the Poisson distribution. The survival duration of
HIV.infected persons was estimated from the date of enroll-
meent to death, or 12 months after the last enrollment in each
study period, whichever occurred first. The Vital Statistics of
the Department of Health, Taiwan were searched to identify

the death of any participants who did not receive regular
follow-up at this hospital.

RESULTS

The baseline characteristics of the 1,044 HIV-infected
adults are shown in Table I. The number of enrolled cases
increased each year, which was coincident with the trend of
the increasing epidemic of HIV infection in Taiwan over the
past two decades (22). The majority of the enrolled individu-
als were males, with the male-to-female ratio being 12.7. The
transmission route of HIV was sex between men in more than
60% of subjects, and this value increased from 43.3% in
period I to 72.1% in period 3; IDU was an uncommon route
of HIV transmission in cur cohort, accounting for only 2.3%
of subjects. Although persons sought HIV care at an increas-
ingly earlier stage over the past 10 years, with the baseline
CD4 count increasing from 28 to 117 cells/itl, most of the
persons remained at the late stage of HIV infection, with a
median CD4 count of 81 cells/tt] (range, 0-1,202 cells/ut)
(Table 1). At baseline, more than two-thirds of all the per-
sons were diagnosed as having AIDS based on their having
CD4 counts of less than 200 cells/1 or based on the presence
of AIDS-Ols (56.3%). The median CD4 of the 667 persons
who were newly diagnosed as having HIV infection was 67
cells/iel (range, 0-907 cells/tl), and 67.9% of them had a
CD4 count of less than 200 cells/ £ ]; the PVL of these indi-
viduals was 5.32 log,, copies/m! (range, <2.60->5.88 log,,
copies/mt), and 65.1% of them had a2 PVL of 5 log,, copies/
ml or greater (Table ).

Coinfection with HBV among the 948 persons tested was
as high as 21.2%, and there was a trend of decrease in
seroprevalence of chronic HBV infection from 28.1% in pe-
riod 1 to 19.3% in period 3 {Table 1). In contrast, the overall
seroprevalence of chronic HCV coinfection was 8.3%, and
there were no statistically significant changes of seroprevalence
over the three periods.

The proportion of persons receiving HAART increased in
the post-HAART era (Table 1). As of 30 June 2005, more
than 80% of all the subjects had initiated HAART;, 53.7, 83.8,
and 83.9% of the individuals enrolled in periods 1, 2, and 3
had initiated HAART, respectively. The finding that the
HAART initiation was fower in period ! than periods 2 and
3 was attributed to the higher mortality within 6- 12 months
of enrollment, while the lower rate of HARRT initiation in
period 3 compared to period 2 was attributable to the enroli-
ment of more persons with a CD4 count of 350 cells/ul or
greater (Table 1).

The median observation duration of the cohort from enroll-
ment to death or the end of this study was 985 days (range,
2-4,025 days) (Table 2). As of 30 June 2005, 259 (24.8%)
persons had died. There was a significant decrease in the
percentage of death caused by AIDS-Ols; the rates of death
due to AIDS-Ols were 88.4, 71.2, and 74.7% of HIV-infected
persons in perjods 1, 2, and 3, respectively (= 0.01). Although
a substantial proportion of the persons were coinfected with
HBYV or HCV, the overall rate of liver-refated death was 5.8%,
without statistically significant changes being observed across
the three study periods (P = 0.16) (Table 2).

The erude mortality rates of persons enrolled in periods 1,
2, and 3 at the end of this study were 58.9, 27.2, and 13.8%,
respectively (Table 2). More than 40% of all the deaths
{44.8%} occurred within the first 6 months of enroliment. In
each study period, the crude mortality rate declined with time.



Table 1. Baseline characteristics of 1,044 non-hemophiliac HlV-infected persons aged 215 years between June 1994 and June 2004

Variabies Pericd 1 Pericd 2 Period 3 All patients Statistics
Patient number (N) 175 268 601 1,044
Age, median (range), yr 34 (15, 73) 3520, 83) 34(17,81) 34 {15, 83) .19
Male gender (%) 91.4 91.4 93.7 92.7 0.38
Risk behavior (%)

Homosexual/bisexual 434 49.3 72.1 61.4 <{1.0001

Heterosexual 47.4 39.9 235 317

iDuU 2.9 34 1.7 2.3

Others 6.3 7.5 2.8 4.6
Baseline CD4 count, 28 81 117 81 <(.0001
median {range), celis/ii (1,762) (0, 1202) (0, 1063) {0, 1202}

Persons with data (N) 152 256 574 982

<50 cells/n] (%) 65.8 40.2 38.2 43.0 <0.0001
50-99 11.2 14.5 8.2 0.3
100-199 9.2 113 14.6 i2.9
200-349 7.9 15.6 15.9 14.6
2350 5.9 18.4 23.2 19.3
Baseline PVL, 561 528 5.17 5.17 .76
median (range}, log,, (5.61, 5.61) (2.60, 5.88) (2.60, 5.88) {2.60, 5.88)

Persons with data (N} 1 93 5T 671

PVL>5 log,, copies/ml (%) 160 57.0 56.3 56.5 0.68
Newly diagnosed with HIV infection (%) 50.3 64.9 674 63.9 4.0002

Median CD4 count {range), celis/il 30.5 (2, 644} 56 (0, 815) 103 (0, 907) 67 (0, 907} <(.0001

<200 cells/e] {N} (%%} 65/78 (83.3) 116/168 (69.1)  250/389 (64.3)  431/635(67.9) 0.004

Median PVL NA 5.44 5.26 531 4.27

(range), log,, copies/mi (2.60, 5.88) (2.60, 5.88) (2.60, 5.88)

PVL>5 log,, copies/mi (N) (%) NA 43/62 (69.4)  253/393 (644}  296/455(65.1) 0.44
Naive to antiretroviral therapy (%) 59.4 76.5 79.5 754 <(1.0001
Persons with AIDS-O1 within 3 m 77.7 61.9 47.6 56.3 <{.0001
of enrofiment (%)

Anti-HCV (+)} (N) (%) 12/135 (8.9 28/257 (10.9)  37/541 (6.8) 77/933 (8.3) 14
HBs antigen (+) (N) (%) 41/146 (28.1) §5/257 (21.4) 1057545 (19.3)  201/948(21.2) .07
Loss te follow-up (%) 14.3 216 8.6 18.7 .15
Persons cver initiating HAART (%) 537 88§ 839 80.1 <(.0001
Median baseline CD4 38 84.5 94.5 82 .01
{range), cells/ul {1,762) (0, 1202) (0, 1063) (0, 1202)

CD42350 (N) (%) 8/9 (88.9) 44/47 (93.6)  85/133(63.9) 13189 (72.5) 0.0002

Period 1 of enrollment, 1994/6/23 - 1997/3/30; Period 2, 1997/4/1 -2000/6/30; Period 3, 2000/7/1 - 2004/6/30.
AIDS-Ols, AIDS-defining opportunistic illnesses of CDC (19) plus Penicillium marneffei, HBs antigen, hepatitis B surface antigen;

HCYV, hepatitis C virus; IDU, injecting drug use; PVL, plasma HIV-RNA load by RT-PCR.

For example, the rate decreased from 21.7% within the first
& months of enroliment to 7.4% within 18 to 24 months of
enrollment in period 1, from 12.3 to 0.9% in peried 2, and
from 7.5 to 1.3% in period 3 (Table 2).

When the data was censored at death or 12 months after
the last enrollment in each study period, whichever occurred
first, the mortality rate taking into account of observation
duration of periods 1, 2, and 3 was 33.8 per 100 PY (95% CI,
33.03, 34.48 per 100 PY), 15.0 per 100 PY (95% C1, 14.66,
15.35 per 100 PY), and 6.5 per 100 PY (95% CI, 6.37, 6.65
per 100 PY), respectively (2 < 0.0001) (Table 2). The mor-
tality rate was lowest in the subjects who had a bascline CD4
count of 350 cells/ 11t or greater (1.07 per 100 PY), and there
were no significant changes across the three study periods.
In contrast, among the persons with a baseline CD4 count of
less than 350 cells/11], the mortality rate decreased consistently
and significantly across the different CD4 categories from
period | to period 3 (Table 2).

The survival patterns of HIV-infected persons are shown
in Figs. 1, 2, and 3. Persons enroiled in HAART had a signifi-
cantly longer survival than those in the pre-HAART era (Fig.

b

1), with an adjusted hazard ratio for death of 0.343 (95% CI,
0.236, 0.500) (P < 0.0001). When compared with persons
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Fig. 1. Kaplan-Meier survival plot of the HIV-infccted persons enrotied
beforce and after introduction of highly active antiretroviral therapy.




Table 2. HIV progression and mortality of HIV-infected persons enrolled in three study periods

Variables Peried | Period 2 Period 3 All patients Statistics

Medtan observation duration 710.5 2055.5 842 985

(range) {d} (3,4,025) (5, 3,004} (2, 1.825) (2, 4,025)

Persons with AIDS-O1 within 3-12 m after 32(18.3} 12 (4.5) 18 (3.0) 62(5.9) <0.0001

enrellment in each study period (N) (%}

Mortality (%), overall 103 (38.9) 73(27.2) 83 (13.8) 259 (248} <),0001
Dicd within & m of curollment IS5 21N 34268 (12.3) 45/601 {7.5) 1161044 (1L 1) <0.0001
Dicd within 6-12 m of enroilment 13/137 (9.5} 10/235 (4.3) 13/556 (2.3) 36/928 {3.9) 0.0005
of the remaining cohort
Died with 12~ 18 m of enroilment 16/124 (12.9) 6/225 (2.7 7/543 (1.3) 29/892(3.3) <0.0031
of the remaining cohort
Died within 18-24 m of enroliment 8108 (7.4) 2/219(0.9) 7/536(1.3) 17/863 (2.0) <(L0001
of the remaining cohort

Baseline median CD4 ¢count of the 24.5 44 24,5 27 0.05

persons who died (range), cells/1] (1,360} (0, 634) (0, 598) (0, 634)

Over all mortality rate (event per 3375 15.00 6.51 10.91 <(.0001

100 person- years) (95% Cl) (33.03,34.48)  (14.66,15.35)  (6.37,6.63) {10.77, 11.06)

Mortality rate of persons with 51.35 16.55 11.09 18.50 <0.0001
bascline CD4<50 cells/ 1L {50.07,52.66) (1598 17.14)  (10.79,11.39) (18.20, 18.830)
CD4<100 45.99 14.68 11.03 17.20 <0.0001
{4491,47.10)  (14.23,15.15) {1076, 11.30)  (16.94. 17.46)
CD4<200 40.49 15.08 8.56 6.71 <0.000!
(39.56,41.44)  (14.66,15.52)  (8.36,8.77) (14.31, 14,73}
CD4<350 37.48 12.99 7.99 12.96 <0.000%
(36.63,38.34)  (12.63,13.35)  (7.82,8.1Y) (12.78, 13.14)
CD4>350 0 1.91 0.79 1.07 0.60
(0.60, 0.70) {1.66, 2.18) (0.69, 0.90) (0.97, 1.18)

Cause of death (N} (% of all deaths)

HIV/AIDS-related 91 (88.4) 52(71.2) 62 (74.7) 205 (79.2) 0.01
Iiver disease-relaled 6{5.8) 7(9.6) 2(2.4) 15(5.8) 0.16

AIDS-0Ols, AIDS-defining opportunistic illnesses of CDC (19) plus Penicillium marngffei.
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Fig. 2. Kaplan-Meier survival plot of the HIV-infected persons
with baseling CD4<50, 50-99, 160-199, 200-349, and 2350 celis/
il

with a baseline CD4 count of 350 cells/f] or greater, the
adjusted hazard ratios for death were 6.504 (95% CI, 2.677,
15.800), 8.538 (95% CI, 3.428, 21.267), 14.867 (95% Cl,
6.207, 35.608), and 14.930 (95% CJ, 6.638, 33.582) in per-
sons with a CD4 count of 200-349, 100-199, 50-99, and
<50 cells/tt] (P < 0.0001 in all comparisons), respectively
(Fig. 2).

The risk for death decreased significantly from period I to
period 3, regardless of CD4 stratifications (<350, <200, <100,
or <50 cells/iel) {Table 2). When compared with persons
with a baseline CD4 count of less than 200 cells/il in period
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Fig.3. Kaplan-Meier survival plot of the patients with baseline
CD4<200 cells/t] in three study periods between June 1994 and
June 2004. Period 1, from 23 June 1994 o 31 March, 1997; period 2,
from 1 April, 1997 to 30 Juse, 2000; and period 3, from 1 July, 2000
to 30 June, 2004,

1, the adjusted hazard ratio for death was 0.605 (95% CI,
0.420, 0.870) for period 2 (£ = 0.007) and 0.371 (95% CI,
0.256, 0.538) for period 3 (P < 0.0001); the adjusted hazard
ratio for death was 0.611 (95% CI, 0.411, 0.908) for persons
in period 3 when compared to period 2 (P = 0.01) (Fig. 3).
Similarly, the adjusted hazard ratios for death were 0,566 (95%
CI, 0.385, 0.832) (P =0.004) and 0.423 (95% CI, 0.288, 0.620)
(P < 0.0001) for persons enrotled in periods 2 and 3. respec-
tively, compared with persons in period 1 who had a baseline



CD4 count of fess than 100 cells/rt]. The adjusted hazard
ratios for death were 0.638 (95% CI, 0.414, 0.983) (£ = 0.04)
and 0.403 (95% CI, 0.263, 0.619) (P < 0.0001) for persons
enrolled in periods 2 and 3. respectively, compared with
persons in period | who had a baseline CD4 count of less
than 50 cells/ul.

DISCUSSION

In this study, we found that the survival of persons in the
late stage of HIV infection was significantly improved in
Taiwan in the era of HAART, and this observation of a con-
sistent improvement in survival from the early to fate HAART
era was similar to the trends in Western countries {6,7). The
cause of improvement is likely to be multifactorial, and may
include consecutive enroflment of more persons with higher
CD4 counts and transmission of HIV through routes other
than IDU (Table 1); inittation of antimicrobial prophylaxis;
accumulation of clinical experience in the management of
AIDS-Ols and adverse effects of antiretroviral therapy; and,
most importantly, introduction of HAART with resultant
immune restoration (1-7).

Most of the enrolled persons in our cohort before and after
introduction of HAART had AIDS-0l, lower baseline CD4
counts and higher PVL (Table 1), all of which were found to
be negative prognostic factors of HIV disease progression
and deat in the pre- and post-HAART era (28,29). Although
viral suppression and immune restoration may be delayed in
those persons with high PVL and low CD4 count following
institution of HAART (30), risk for HIV progression and death
can be significantly reduced (3.6).

Although many studies in Western countries have demon-
strated that the proportion of deaths due to causes other than
AIDS-Ols is increasing in the post-HAART era, AIDS-Ols
remain the leading cause of death in persons who have limited
access to HIV care and develop delayed virologic and immuno-
logic responses or failure to HAART (14-18). In our cohort,
nearly half of the deaths occurred within 12 months of diag-
nosis, and a substantial proportion of persons died of AIDS-
related Ols. Those who died had low CD4 counts despite
initiation of HAART, suggesting incomplete and delayed
immune recovery of those persons in whom detection of HIV
infection and seeking HIV care are delayed (9).

In qur cohort, IDU accounted for only 2.3% of the enrolled
persons and seroprevalence of chronic HCV infection was
significantly lower than in the studies of Western countries.
For example, IDU often accounted for more than 20-30% of
enrolled persons in population studies assessing HIV infec-
tion and survival {1-7). Persons who were active injecting
drug users are generally considered to be at high risk for
disease progression and mortality due to deaths from substance
overdose, chronic liver diseases, delayed initiation of HAART,
and poorer adherence and responses to HAART (7,13,31).

An increasing number of observational studies in persons
receiving HAART have demonstrated that the improved
survival allows liver-related deaths due to alcoholism or HBY
or HCV coinfection to emerge (14,15,32-34). In this study,
we found that deaths related to chronic liver disease did not
increase over time, despite the fact that the seroprevalence
of chronic HBV coinfection was higher than that reported
in Western countries. The finding of a lower rate of liver-
related deaths may have been related to the anti-HBV effect of
nucleoside reverse transeriptase inhibitors, such as lamivudine
and tenofovir, and the lower rate of chronic HCV coinfec-

tion in our cohort when compared with studies in Western
countries; in addition, HAART may also reduce long-term
Hiver-related mortality (35).

Our study has several limitations inherently present in
the observational study design and consecutive enroliment
of study subjects. Although we tried to adjust for potential
confounding factors, unmeasured factors might have been
involved in this study, which lasted more than 10 years. We
did not collect data on the adherence and responses to HAART,
Previous studies in Western countries have demonstrated
that baseline PVL and initial responses and adherence after
initiation of HAART were strongly predictive of HIV dis-
ease progression and mortality (8,11.12.29). In our previous
observational study assessing the virologic and immunologic
responses to HAART in 276 antiretroviral-nafve persons with
or without concurrent tuberculosis {36), 72.8% with PVL > 5
log,, copies/ml at baseline, we found that more than 72%
achieved a viral suppression to less than 400 copies/ml, even
in persons receiving anti-tuberculous therapy, which resulied
in significant treatment difficuities due to an increased pill
burden and drug-drug interactions. Despite the higher PVL
and lower CD4 counts, the virologic responses in the present
study were comparable to those of observational studies out-
side of clinical trial settings (12).

The provision of HIV care at designated hospitals and
clinics. including HAART, was free of charge in Taiwan, and
thus our findings may not be generalizable to other Asian
couniries where such HIV care is not readily available. We
do not know the duration of HI'V infection and we did not
analyze the CCR-5A32 allele of the enrolled persons in our
cohort, and most of them were diagnosed as having HIV
infection very late, Therefore, we were not able to assess the
rate of and genetic predisposition to HIV progression in this
Taiwanese cohort before and after introduction of HAART.,
However, we think that the CCR-5A32 homozygous allele
did not have a significant role, because none of the 181
normal controls, 152 high-risk HIV-uninfected persons, and
64 HlV-infected persons had the CCR-5A32 homozygous
allele int an investigation of Taiwanese Chinese {(37).

In conclusion, we found consistent and significant improve-
ment with time after introduction of HAART in a cohort of
Taiwanese persons in the late stage of HIV infection.

REFERENCES

i. Patella, F I, Jr, Delaney, K. M., Moorman, A. C,,
Loveless, M. O., Fuhrer, 1., Satten, G. A., Aschman,
P. 1. and Holmberg, S. D. (1998): Declining morbidity
and mortality among patients with advanced human
immunodeficiency virus infection. HIV Qutpatient Study
Investigators. N. Engl. J. Med., 338, 853-860.

2. Lee, L. M., Karon, J. M., Selik, R., Neal, J. J. and
Fleming, P. L. (2001): Survival after AIDS diagnosis in
adolescents and adults during the treatment era, United
States, 1984 -1997. JAMA, 285, 1308-1315.

3. Murphy, E. L., Collier, A. C., Kalish, L.. A., Assmann, S.
E, Para, M. F,, Flanigan, T. P., Kumar, P. N., Mintz, L.,
Wallach, F. R. and Nemo, G. J. (2601): Highly active
antiretroviral therapy decreases mortality and morbidity
in patients with advanced HIV disease. Ann. Intern. Med.,
135, 17-26.

4. Dore, G. I, Li, Y., McDonald, A., Ree, H. and Kalder,
1. M. (2002): Impact of highly active antiretroviral
therapy on individual AIDS-defining illness incidence




10.

11.

12.

13.

14.

and survival in Australia. J. Acquired Immun. Defic.
Syndr., 29, 388-395.

. Egger, M., May, M., Chene, G., Phillips, A. N,

Ledergerber, B., Dabis, F., Costagliola, D., D’ Arminio
Monforte, A., de Wolf, F, Reiss, P., Lundgren, J. D.,
Tustice, A. C., Staszewski, S., Leport, C., Hogg, R. 8.,
Sabin, C. A, Gill, M. ], Salzberger, B. and Sterne, J. A.
(2002): Prognosis of HIV-1-infected patients starting
highly active antiretroviral therapy: a collaborative
analysis of prospective studies. Lancet, 360, 119-129,
Mocroft, A., Ledergerber, B., Katlama, C., Kirk, O,
Reiss, P., d’ Arminio Monforte, A., Knysz, B., Dietrich,
M., Phillips, A. N. and Lundgren, }. D. (2003): Decline
in the AIDS and death rates in the EuroSIDA study: an
observational study. Lancet, 362, 22-29.

Porter, K., Babiker, A., Bhaskaran, K., Darbyshire, 1.,
Pezzotti, P, Porter, K. and Walker, A, S. (2003):; Deter-
minants of survival following HIV-1 seroconversion
after the introduction of HAART. Lancet, 362, 1267-
1274.

. Grabar, S., Le Moing, V., Goujard, C., Leport, C.,

Kazatchkine, M. D., Costagliola, D. and Weiss, L. (2000):
Clinical outcome of patients with HIV-1 infection
according to immunologic and virologic response after
6 months of highly active antiretroviral therapy. Ann.
Intern. Med., 133, 401-410.

. Hogg, R. S, Yip, B., Chan, K. J., Wood, E., Craib, K. J,

O’Shaughnessy, M. V. and Montaner, J. 8, (2001): Rates
of disease progression by baseline CD4 cell count and
viral load after initiating triple-drug therapy. JAMA, 286,
2568-2577.

Palella, F. I., Ir., Deloria-Knell, M., Chmiel, J. S.,
Moorman, A. C., Wood, K. C., Greenberg, A. E. and
Holmberg, 8. D. (2003): Survival benefit of initiating
antiretroviral therapy in HIV-infected persons in differ-
ent CD4+ cell strata. Ann. Intern. Med., 138, 620-626.
Wood, E., Hogg, R. S., Yip, B., Harrigan, P. R,
O’Shaughnessy, M. V. and Montaner, I. 8. (2003): Ef-
fect of medication adherence on survival of HIV-infected
adults who start highly active antiretroviral therapy
when the CD4* cell count is 0.200 to 0.350 X 10° cells/
1. Ann. Intern. Med., 139, 810-816.

Chene, G., Sterne, J. A., May, M., Costagliola, D.,
Ledergerber, B., Phillips, A. N., Dabis, E, Lundgren, J.,
D’ Arminio Monforte, A., de Wolf, F., Hogg, R., Reiss,
P., Justice, A., Leport, C., Staszewski, S., Gill, I,
Fatkenheuer, G. and Egger, M. E. (2003): Prognostic
importance of initial response in HIV-1 infected patients
starting potent antiretroviral therapy: analysis of prospec-
tive studies. Lancet, 362, 679-686,

Sterling, T. R., Chaisson, R. E., Keruly, I. and Moore, R.
D. (2003): Improved outcomes with earlier initiation
of highly active antiretroviral therapy among human
immunodeficiency virus-infected patients who achieve
durable virologic suppression: longer follow-up of an
observational cohort study. J. Infect. Dis., 188, 1659-
1665,

Conti, S., Masocco, M., Pezzotti, P, Tocecaceli, V., Vichi,
M., Crialesi, R., Frova, L. and Rezza, G. (2002): Excess
mortality from liver disease and other non-AlDS-related
diseases among HIV-infected individuals in ltaly. J. Ac-
quired Immun. Defic. Syndr., 29, 105-107.

. Louie, I K., Hsuy, L. C,, Osmond, D. H., Katz, M. H. and

Schwarcz, S. K. (2002): Trends in causes of death among

227

16.

17,

18.

19.

20.

21

22,

23.

24,

25.

26.

27.

persons with acquired immunodeficiency syndrome in
the era of highly active antiretroviral therapy, San Fran-
cisco, 1994-1998. I. Infect. Dis., 186, 1023-1027.
Mocroft, A., Brettle, R., Kirk, O., Blaxhult, A., Parkin,
J. M., Antunes, F., Francioli, P., D’ Arminio Monforte,
A, Fox, Z. and Lundgren, 1. D, (2002): Changes in the
cause of death among HIV positive subjects across Eu-
rope: results from the EuroSIDA study. AIDS, 16, 1663-
1671,

Jain, M. K., Skiest, D. 1., Cloud, J. W, Jain, C. L., Bums,
D. and Berggren, R. E. (2003} Changes in mortality
related to human immunodeficiency virus infection: com-
parative analysis of inpatient deaths in 1995 and in [999-
2000. Clin. Infect. Dis., 36, 1030-1038.

Lewden, C., Salmon, D., Morlat, P., Bevilacqua, S.,
Jougla, E., Bonnet, F,, Heripret, L., Costagliola, D., May,
T. and Chene, G. (2005): Causes of death among human
immunodeficiency virus (HIV)-infected adults in the
cra of potent antiretroviral therapy: emerging role of
hepatitis and cancers, persistent role of AIDS. Int. J.
Epidemiol., 34, 121-130.

Centers for Disease Control and Prevention (1992): 1993
revised classification system for HIV infection and
expanded surveillance case definition for AIDS among
adolescents and adults. Morbid. Mortal. Wkly. Rep., RR-
41, 1-19.

Hung, C. C., Chen, M. Y., Hsieh, §. M., Sheng, W. H.
and Chang, S. C. (2000): Clinical spectrum, morbidity,
and mortality of acquired immunodeficiency syndrome
in Taiwan: a 5-year prospective study. 1. Acquired
Immun. Defic. Syndr., 24, 378-385.

Wong, K. H., Chan, K. C. and Lee, 8. S. (2004): Delayed
progression to death and to AIDS in a Hong Kong
cohort of patients with advanced HIV type | disease
during the era of highly active antiretroviral therapy. Clin.
Infect. Dis., 39, 853-860.

Center for Disease Control, Taiwan. Statistics of HIV
infection and AIDS in Taiwan. Online at <http:/Avww.cde.
gov.tw/en/ShowTopicText.Asp?TopicID=135/>. Accessed
31 January 2006.

Chen, Y. M., Lee, C. M., Lin, R. Y. and Chang, H. L.
{1998): Molecular epidemiology and trends of HIV-1 sub-
types in Taiwan. J. Acquired Immum. Defic. Syndr. Hum.
Retrovirol., 19, 393-402.

Lee, C. N., Wang, W. K., Fan, W. 5., Twu, 8. },, Chen, S.
C., Sheng, M. C. and Chen, M. Y. (2000): Determination
of human immunodeficiency virus type 1 subtypes in
Taiwan by vpu gene analysis. J. Clin. Microbiol., 38,
2468-2474.

Kaplan, J. E., Masur, H. and Holmes, K. K. (2002):
Guidelines for preventing opportunistic infections among
HIV-infected persons-2002. Recommendations of the
1J.S. Public Health Service and the Infectious Diseases
Society of America. Morbid. Mortal. Wkly. Rep., RR-
51, 1-52.

U.S. Department of Health and Human Services (2006):
Guidelines for the use of antiretroviral agents in HIV-]-
infected adults and adolescents. The Panel on Clinical
Practice for Treatment of HIV Infection. Online at <http://
AlDSinfo.nih.gov>.

Zhou, 1., Kumarasamy, N., Ditangco, R., Kamarulzaman,
A., Lee, C. K., Li, P. C, Paton, N. 1., Phanuphak, P.,
Pujari, S., Vibhagool, A., Wong, W. W., Zhang, F., Chuah,
1., Frost, K. R., Cooper, D. A. and Law, M. G. (2003):



28,

29.

30.

31

32.

The TREAT Asia HIV Observational Database: baseline
and retrospective data. J. Acquired Immun. Defic. Syndr.,
38, 174-179.

Mellors, 1. W., Munoz, A., Giorgi, J. V., Margolick, I.
B., Tassoni, C. J., Gupta, P., Kingsley, L. A., Todd, I. A,
Saah, A. I, Detels, R., Phair, I. P. and Rinaldo, C. R., J1.
(1997): Plasma viral load and CD4+ tymphocytes as
prognostic markers of HIV-1 infection, Ann. Intern. Med.,
126, 946-954.

Wood, E., Hogg, R. S., Yip, B., Quercia, R., Harrigan, P.
R., O’Shaughnessy, M. V. and Montaner, J. S. {2003):
Higher baseline levels of plasma human immuno-~
deficiency virus type | RNA are associated with increased
mortality after initiation of triple-drug antiretroviral
therapy. J. Infect. Dis., 188, 1421-1425.

Philltps, A. N., Staszewski, S., Weber, R., Kirk, O,
Francioli, P, Miller, V., Vernazza, P, Lundgren, J. D.
and Ledergerber, B. (2001): HIV viral load response to
antiretroviral therapy according to the baseline CD4 cell
count and viral load. JAMA, 286, 2560-2567.
Anderson, K. B., Guest, }. L. and Rimland, D. (2004):
Hepatitis C virus coinfection increases mortality in HIV-
infected patients in the highly active antiretroviral therapy
era: data from the HIV Atlanta VA Cohort Study. Clin,
Infect. Bis., 39, 1507-1513.

Thio, C. L., Seaberg, E. C., Skolasky, R., Jr,, Phair, J.,
Visscher, B., Munoz, A. and Thomas, D. L. (2002): HIV.
1, hepatitis B virus, and risk of liver-related mortality in

33

34,

35.

36.

37.

the Mufticenter Cohort Study (MACS). Lancet, 360,
1921-1926.

Konopnicki, D., Macroft, A., de Wit, 3., Antunes, F.,
Ledergerber, B., Katlama, C., Zilmer, K., Vella, 5., Kirk,
Q. and Lundgren, J. D. (2005): Hepatitis B and HIV:
prevalence, AIDS progression, response to highly active
antiretroviral therapy and increased mertality in the
EuroSIDA cohort. AIDS, 19, 593-601.

Salmon-Ceron, 3., Lewden, C., Morlat, P., Bevilacqua,
S., Jougla, E., Bonnet, F., Heripret, L., Costagliola, D.,
May, T. and Chene, G. (2005): Liver disease as a major
cause of death among HIV infected patients: role of
hepatitis C and B viruses and alcohol. J. Hepatol., 42,
799-803.

Qurishi, N., Kreuzberg, C., Luchters, G., Effenberger,
Ww., Kupfer, B., Sauerbruch, T, Rockstroh, J. K. and
Spengler, U, (2003): Effect of antiretroviral therapy on
liver-related mortality in patients with HI'V and hepatitis
C virus coinfection. Lancet, 362, [708-1713.

Hung, C. C., Chen, M. Y., Hsiao, C. F.,, Hsieh, 5. M.,
Sheng, W. H. and Chang, S. C. (2003}): Improved out-
comes of HIV-1-infected adults with tuberculosis in the
era of highly active antiretroviral therapy. AIDS, 17,
2615-2622.

Shieh, B., Liau, Y. E,, Yan, Y. P, Sun, H. 8., Chen, M. Y,
Liu, Y. C., Ko, N. Y. and Li, C. (1999): Alleles that may
influence HIV-1 pathogenesis in Chinese subjects. AIDS,
13,421-424.







BN 10 THE EDITOR |

Reply to “Cases of Histoplasmosis Reported
in Taiwan” by Lai and Lin

Chien-Ching Hung,* Min-Nan Hung’

Sir,

Histoplasmosis is primarily an endemic mycosis
affecting residents in the Ohio and Mississippi
river valleys of the United States and in Latin
America. Diagnosis of histoplasmosis in non-
endemic areas may be limited by clinicians’ low
awareness of clinical syndromes and a lack of
diagnostic tests, which include cultures, fungal
stains of tissue or body fluids, and tests for
antibodies and antigens.! However, the role of
each diagnostic test will vary with the epidemio-
logy, extent and severity of the infection.! For
example, the survey conducted among students
in Taiwan was limited by the false-positive
results of the histoplasmin skin test in patients
with other fungal diseases.? Such results did not
provide us with sufficient evidence that indig-
enous cases of histoplasmosis occurred in Taiwan.
In our report,® we described a case of culture-
proven histoplasmosis in an overseas Chinese from
Burma, and our review identified four other cases
previously described that were microbiologically
documented. The diagnosis of the two cases of
disseminated mycosis referred to by Lai and Lin
from two local Taiwanese journals was made
by histopathology instead of microbiologic cul-
tures™” and, therefore, they did not fulfill our
inclusion criteria of case review. Histopathology
may not be able to distinguish histoplasmosis
from penicilliosis due to Penicillium marneffei.’S
Based on available reports, the latter appears to

be much more common in immunocompro-
mised patients in Taiwan™® and, in addition,
indigenous cases have been described.’
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Genetic Drift of Parvovirus B19 Is Found in
AIDS Patients With Persistent B19 Infection

Chien-Ching Hung,' Wang-Hwei Sheng,' Kuang-Lun Lee,? Shiu-Ju Yang,? and Mao-Yuan Chen®*
"Department of Internal Medicine, Section of Infectious Disease, National Taiwan University Hospital, Taiper, Taiwan

Taipel, Taiwan

2Department of Internal Medicine, Section aof Immunology and Rheumatelogy, National Tahwan University Hospital,

It is generally thought that parvovirus B19 is
stable genetically. Consistently, genetic drift has
not been found in patients with persistent B19
infection. In this report, longitudina! genatic
changes in NS7 and VP! gene of B19 isalates
from three AIDS patients with persistent B19
infection were studied. One of the three patients
was not treated with highly active anti-retroviral
therapy (HAART) B19 viral DNA from these
patients was amplified by polymerase chain
reaction {PCR} and then sequenced directly. A
single genetic change was found in the B1g
isolate obtained from the patient nottreated with
HAART on Day 10 after intravenous immunoglo-
bulin (IVIG) treatment. The nucleatide sequences
of B19 isolated from this patient, then remained
unchanged over a period of 11 months. Analysis
of N51 clones derived from his longitudinal viral
isolates shawed the existence of guasi-species
but genetic drift was not found. One of the other
two patients treated with HAART experienced
treatment failure; he was later treated with mega-
HAART. In contrast to the genetic stability of B19
isolates from the patient not treated with HAART,
multiple genetic changes were discovered in the
viral isolates from the two other patients after
HAART and mega-HAART, respectively. Through
analysis of B19 clones, the frequency of clones
containing these mutations confirmed the
genetic drift. Nucleotide substitutions seen in
VFPZ gene of isolates with genetic drift from both
patients were all non-conserved, suggesting that
they are positively selected. J. Med. Virel.
78:1374-1384, 2006. & 2006 Wiley-Liss, Inc.

KEY WORDS: parvovirus B19; AIDS; HAART:
genetic drift; quasi-species

INTRODUCTION

The highly contagious parvovirus B19 is the causeof a
commmon  childhood febrile discuse called erythema
infectiosum, or fifth disease [Anderson ot al., 19841 In

€ 2006 WILEY-LISS, INC,

experimental B19 infection, the B19 viral load can reach
as high as 10" genome copies/ml and B19 DNA is
detectable by hybridization assay for about 5§ days
[Anderson et al., 1985). QOccasionally, viremia can still
be shown by the more sensitive nested polymerase chain
reaction (PCR) for several months afier acute infection
Musiani et al, 1985]. B19 infection may also cause
arthropathy in adults, hydrops fetalis in pregnant
woman, trangient aplastic crisis in a variety of chronic
hemolytic diseases, and persistent anemis in immuno-
compromised or immunodeficient hosts [Young and
Brown, 2004]. The association of B19 with other clinical
syndromes such as chronic unesplained arthropathy,
fulminant hepatitis, or myocarditis remains controver-
sial because B19 genome may also be detected in the
target organs of normal persons who have serum IgG
antibodies to B19 [Stderlund et al., 1997; Eis-Hitbinger
ot al., 20011,

B1Y virus is a single-stranded DNA wvirus about
5.5 kilobase in length [Shade et al., 19861, The virus
has two major open reading frames (QRF), one encoding
the non-structural protein NS1 and the other encoding
the capsid proteins VP1 and VP2. Three B19 genotypes
(1, 2, and 3) have been described [Nguyen et al,, 1999;
Hokynar et al, 2002; Servant et al, 2002 Both
genotypes 2 and 3 are genctically distant from genotype
1 with nucleotide divergence more than 11%. Genotypes
2 and § are infrequently detected in clinical specimens
Nguyen et al,, 2002], hut the frequency is much higher
in one prospective study in France [Servant et al., 2002),
The true prevalence and clinical relevance require
future investigation. Data regarding genome diversity
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of genotype 1 viruses are more abundant, but most of
these data ave partial genomic sequences [Garllinella
et al, 2003). In gencral, the relative variability in
nucieotide sequence is less than 1% [Shade et al., 19886;
Blondell ot al., 1987; Gallinella ot al., 1995; Erdman
ot al, 1996; Haseyama et al,, 1998; Fukada et al., 2000;
Hokynar et al, 2000]; therefore, parvovirus B19
genotype 1 is generally considered to be stable gonoeti-
cally. Greater genetic diversity is found among isolates
from different geographical areas [Erdman et al.,, 1956,
but mostof these genetic variations are gynonymous {S).
In two reports, there are exceptions. Amino acid
sequences of isolates from pationts with persistent
infection exhibit high variability (>»3.2%) in the VP1-
unique region Hemauer ot al, 1996; Dorsch et al.,
2001} It is proposed that these non-conserved genetic
changes are selected by humoral immunity because VP1
unique region contains epitopes of neutralizing anti-
bodies [Saikawa et a1, 1993, Gigler et al., 1999],

A dynamic mutant spectrum of viral population
{quasi-species) exists in patients with chyronic RNA
virus infection, such as hepatitis C virus (HCV} or
human immunodeficiency virus (HIV). In these hosts,
fluctuation in population equilibrium ( genetic drift) can
be detected over a long period of persistent infection
[Meyerhans et al., 1989; Okamoto et al., 1992]. The high
mutation frequency is generally thought to be the result
of the high mutation rates of RNA viruses [Drake, 19931,
The small size of parvoviridae DNA genomes with their
limited coding potential indicates that they require the
replication machinery of the host cells for DNA replica-
tion [Cotmore and Tattersall, 1995]. The nucleotide
substitution rate of B19 virus i, therefore, assumed not
to differ greatly from those of their hosts, Surprisingly,
canine parvovirus (CPV) has a rapid rate of evolution
[Parrish et al., 1991] and its rate of nucleotide substitu-
tion is estimated to be closer to that of RNA viruses
than that of double-stranded DNA {dsDNA) viruses
[Shackelton et al., 2005]. However, adaptive pressure
may be operating in cross-specics viras transfer (CPVis
thought to emerge from feline panieukopenia parvo-
virus or a closely related virus) and the higher substitu-
tion frequency may be the consequence. The
substitution rate estimate for B19 genotype 1 is not
available, but single-stranded DNA (ssDNA) viruses
such as geminivirus, circovirus, and CPV may have
higher rate than dsDNA viruses based ont high genetice
variahility {Sanz ot al., 1990 Biagini, 2004). Whatever
the substitution rate of B19 may he, quasi-species and
genetic drift of B19 in patients with persistent infection
should be studied. To the best of our knowledge, only one
report addressed the issue of genetic changes during the
long period of B19 infection in patients with immuno-
deficiency, Inthat report, the nucleotide sequence of B19
remained unchanged over a period of 16 months in one
patient [Gallinella ot al., 1995]. However, only part of
the B19 genome was studied and B19 clones were not
made to examine the population heterogeneity. B19
heteropopulations had heen shown in clinical specimens
fram acute or chronic B19 infections as well as hydrops
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fetalis [Umene and Nunoue, 1993], but in the literature
no similar approach was followed for longitudinal
isnlates in persistent B19 infection. Since persistent
B19 infection almost always occurs in patients with
immunodeficiency, it is a rare clinical event. Patients
with acquired Immunodeficioney syndrome (AIDS) are
now the more common immunodeficient patients and
B1% infection is one of the possible causcs of chronic
anemiain these patients [Frickhofen et al., 19901, In the
past 10 years, three AIDS patients with B19 infection
were treated in our hospital. Longitudinal sera from
them were availahle. The nucleotide sequences of B1g
viruses in these sera were analyzed by direct sequ eneing
of PCR products. Parts of the B19 genome were then
cloned and sequenced to study the heterogeneity of B19
pepulations and the fluctuation of population cquili-
brivm.

MATERIALS AND METHODS

Brief Case Histories and
Dates of Serum Collection

Case CH. The patient was admitted and treated for
Prewmocystis carinii pneumonia in January 1995. The
HIV test was positive and his CD4 count was 24/mm”.
He was then treated with zidovudine and zalcitabine,
the only antiretroviral agents available at that time,
Anemia (hemoglobin 5.0 g/dl) was noted in Becember
19946, Antiretroviral agents were discontinued but
anemia persisted. B19 infection was proved by PCR in
April 1996 and ancmia was controlled with intravenous
immunoglobulin (IVIG) 400 mg/kg/day for 5 days. Rapid
decline in B9 viral load was shown after IVIG
treatment [Hung et al, 2001]. The sera coliected
on Days 0, 5, and 10 were available for this study.
IVIG treatment was repeated in October 1996 owing
to recurrence of anemis. Anemia relapsed again in
February 1997, He died of opportunistic infections in
June 1997, Two B19 isolates collected in October 1996
and March 1997 were also studied in this repert.

Case Z0. The patient was found to have HIV-1
infection shortly before his admission to our hospital in
October 1996 for headache. Cryptococcal meningitis was
proved by culture and was suceessfully treated with
amphotericin B. His CD4"* count was 16/mm?, In May
1997, he was treated with highly active antiretraviral
therapy (HAART) and HIV viral load in August 1997
was 1,180 copics/m]. During this period, he suffored
from corebral toxoplasmosis as well as eytomegalovirus
retinitis and was treated accordingly. Anemia was noted
In August 1997 and was thought to he drugrelated,
However, the retrospective PCR study showed the
presence of B19 DNA in the serum coliccted at that
time. The diagnosis of B19 infection was delayed
because the anemia remitted spontaneously after the
discontinuation of ganciclovir and replacement  of
zidovudine by stavudine, Unfortunately, HIV viral load
returned to 172,000/ml in December 1997 and the
patient discontinued HAART due to side effects. Anemia
recurred and regular blood transfusion was required, In
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June 1998, B19 infection was proved hy PCR. HAART
was given again since June 1898 and the HIV viralload
was 830/ml in September 1828, The B19 virus was
slowly cleared from the circulation [Chen et al., 200171,
and by December 1998, the patient was free from
anemia. The pationt was not treated with IVIG because
of the cost. Three sera collected inJFune, September, and
November 1998, respectively, were rotrieved from
storage for study.

Case DK. The patient presented initially with
Prewmocystis carinii pnenmonia in Januvary 1998, He
was treated with HAART and the viral load was
undetectable for about 1 year. He was then lost to
follow-up. In July 2002, he visited our hospital and the
CD4 " count was 2mm”. He was treated with zidovu-
dine, lamivudine, and lopinavir/fritonavir for 3 months
before he went to Shanghai (China) and was lost to
follow-up again. In January 2003, he returned to our
hospital and severe amemia was found {hemoglobin
3.6 g/dl). Persistent B19 infection was detected by PCR
and regular blood transfusion was needed. Despite the
treatment with stavudine, lamivudine, abacavir, and
lopinavirfritonavir, HIV-1 viral load remained arcund
50,000 copies/ml on several occasions and the CD4"
count was always below 10/mm®. In October 2003,
sagquinavir and efavirenz were added to the regimen
but still failed to reduce HIV-1 viral load. In March 2004,
IVIG: therapy was approved hy the Bureau of National
Health Insurance and he remained anemis free for
12 months. He discontinued mega-HAART(3 nucleoside
and 1 non-nucleoside reverse transeriptase inhibitors
plus 2 protease inhibitors) in January 2005 owing to

Hung et =l

their intolerable side effects. Anemia and B19 DNA was
detected again in March 2005, The dates of four serum
samples from DX were March 20083, October 2003,
March 2604, and March 2603,

Nucleotide Sequence Analysis of the
Longitudinal B19 Isolates

Two major ORFs, NS1 and VP1, were amplified and
sequenced. The primers used for PCR and sequencing
are listed in Table 1. All the sera mentioned above except
the CH serum collected on Day 5 of IVIG therapy were
studied.

B19 DNA was extracted from sera aceording to the
following methed. Thirty mocroliters of cach scrum
sample was mixed with 300 ul of a solution containing
25 mmol/L Tris HCL pH 7.5, 1 mmol/L CaCls, 0.5%
sodium dodecyl sulfate, and 0.1 mg of proteinase K. The
mixture was incubated at 52°C for T hr and then at 95°C
for 10 min to inactivate proteinase K. Solution contain-
ing the B19 DNA was extracted with phenol-chioroform
and then purified using a QIAQuick PCR purification kit
(Qiagen, Hilden, Germany). The elotion volume was
30 pl.

PCR was performed by using 10 il of the eluted DNA
sample to make 50 pl of PCR reaction solution contain-
ing 10 mmol/L Tris HCI, pH 8.3, 50 mmol/L potassium
chloride, 2.6 mmol/L magnesium chloride, 200 pmol/L of
each dANTP, 1 U of Tag DNA polymerase (Supoertherm,
Roche, Germany), and 100 ng of each primer. Thirty-five
cycles of the following protocol were conducted: dens-
turation at 94°C for 80 see, annealing at 50°C for 30 sec,

TABLE L The PCR and Sequencing Primers*

Paired PCR primers

nt

Sense Antj-sense

NS1
VP1
VP2

NS1
VP2

Anti-gense
Anti-sense
Sense

Anti-sense
Anti-sense
Anti-sense

Sense
Anti-gense

Sense
Sensce
Sense
Anti-sense
Anti-sense

436-453 2,45G-2,431
2,297-2,315 3,211-3.194
3,125-3,144 4,786-4.766
Or {for sera with lower B19 virsl load)

436-453 1,200-1,180
i,136-1,155 2,450-2,451
3,125-3,144 4,300-4.283
3,893--3,912 4,786 4,766

Sequencing primoers NS-1

840-820
1,200-1,180
1.136-1,155
1,800-1,780
2,078-2.057
2,450--2,431

VP-1
2,297-2,815
3,211-8,164
VP-2

3,125-3,144
3,460--3.480
3.893-3.912
4,306-4,283
4,786-4,766

"Nudleotide position is numbered according to B19-An.

J. Med, Virol. DOT 10.10025mv




Genetic Drift of Purvovirus B19

and extengion at 72°C for 2 min. The PCR products were
purified by using @IAQuick PCR purification kit and
=,

sequenced by DyeDeoxy Terminator Cycle Sequencing
Kit (Applied Biosystems, Foster city, CA).

B19 Clones Made for Study
of Population Heterogeneity

Different genes may have different inherent varia-
bility; therefore, two parts of B19 genome, NS1 2eNes
(nt. 436-2,450) and the more conserved VP2 gene
(VP2N, nt. 3,125-4,300, N means N-terminal portion),
were selected for anatysis, NS1 clones were derived from
three CH sera collected about 5 months apart. VP2N
clones were derived from the last CH serum. the second
Z0 serum, and the first as well as the third DK serum.
The clones derived from longitudinal CH and DK
isolates also provided information about genetic drift.

The PCR was done as deseribed above, The primers
were nt. 436-453 (sense) and nt. 2,450-2.431 {(anti-
sense) for NSI, nt. 3,125-3,144 (sense) and nt. 4,300
4,283 {anti-sense) for VP2N, Cloning of PCR products
was performed using the TA cloning kit (Invitrogen,
Carlsbad, CA) according to the manufacturer’s manual.
Bix clones were derived from each serum sample. These
clones were sequenced using primers listed in Table 1.

Genetic Drift Shown by Fluctuation of
Population Equilibrium

In addition to the clones mentioned in the previous
section, more B19 clones were made for the study of
population frequency. Regions of B19 gene that encom-
pass part of these genetic changes were chosen for this
purpose. PCR and cloning were performed as deseribed
above. For patient CH, the PCR primers were nt. 2,631~
2,652 (sense), nt. 3,824-3,844 (anti-sense), and the
sequencing primer was nt. 3,484-3,510 (anti-sense).
Sera obtained on Days 0, 5, and 10 of the first IVIG
treatment course were studied. For patient 20, the PCR
primers were nt. 3,638-3,665 (scnse), nt. 3,923--3,940
(anti-sense), and the sequencing primer was nt. 3,928~
3,940. The B19 DNA sources were the 2nd and Srd 20
serum samples. For patient DK, the PCR primers were
nt. 1,904-1,923 (sense), nt. 2,918-2,936 (anti-sense),
and the sequencing primers were T7 and SP6 promoter
primers. The 3rd and 4th DK isolates were examined.

RESULTS

The Master Sequence of the
CH, Z0, and DK B19 Isolate

The modified B19-Au scquence (substitutions at
nucleotide positions 692; 1,392; 2,268; 2,453; 3,182,
3,223; 3,855; and 3,809 by T, C, C, &, C, C, T, and A,
respectively} was used as the reference sequence and is
based on the consensus sequence of full length B1g
sequences [Blundell et al., 1987; Fukada et al.,, 2000;
Hokynar et al, 20001 and partial VPi sequences
{Gallinella et al,, 1995; Erdman of al., 1896; Dorsch
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et al.,, 2001]. Compared to the reference sequence, there
are 25, 28, and 105 nucleotide variations in the mastor
sequence (nucleotide sequence of the fivst isolate from
each patient) of CH, ZO, and DK isolate, respectively,
that confer 6, 11, and 9 amino acid changes (Table TI),
The ambiguous sites (two nucleotide signals found at the
same position) are not included. Only five nucieotide
changes are the same between CH and ZO; four betwoen
CH and DX; two between Z0O and DKL

Patient ZO was probably infected by the B19 strain
that caused the community outbreak in Taiwan in the
spring of 1997 because five isolates from the epidemic
have the same genctic variations as ZO at nt. 480; 698;
750; 888, 1,018; 2,096; 2,223; and 2,337 in N§I gone
(Chen MY, unpublished data). The genetic diversity of
Z0 is higher because six additional nucleotide substitu-
tions wore found in NS gene while those community
outhreak isolates had only ene to three. Furthermore,
four out of these six nuclentide changes are non-
synonymous (N).

DK sequence was unique in having a higher nucleo-
tide divergence of 2.42% than most worldwide genotype
1 isclates. The ratio of § to N substitutions was
surprisingly high (8/N = 95/10). There were 14 nueleo-
tide substitutions Iocated at the first position of amine
acid codon but only 6 of them (43%) confer amino acid
change, considering that 95% is expected for random
mutations. These findings suggest a negative selection
of N substitutions. DK isolate had 69 nucleotide
substitutions in the VPI gene, among them 44 werc
also present in a Chinese isolate (GoenBank chu3$506)
from Xian, China [Erdman et al., 1996]. On the basis of
travel history, DI was probably infected in China. The
origin of the CH isolate is not known.

Longitudinal Changes in Nucleotide
Sequences of B19 Isolates

A single genetic change at nt. 3,721 was found in the
longitudinal isolates from patient CH who was not
treated with HAART. It is a N nucleotide substitution
that confers an amino acid change back to that in the
reference amino acid sequence. Notably, this genetic
change was found shortly (Day 10} after IVIG treatment.
The nueleotide sequences of the subsequent CH isolates
then remained unchanged over a poriod of 11 months.

In contrast to CH isolates, multiple genctic changes
(Table III) were found in the nucleotide sequences of
longitudinal isolates from both Z0 and DK after HAART
and mega-HAART, respectively, There were two inter-
esting findings regarding the nucleotide positions of
genetic changes in the Iast ZO isolate. First, identical
changes oceurred at position 3,271 of both the CH and
70 igolates. Sceond, four nucleotide substitutions
oceurred in the VP2 gene in a short region frem nt.
3,708 to 3,782. Remarkably, none were conserved
despite the conserved nature of the VP2 gene, The DX
isolates had two different phases of genetic evolution.
After § months of unsuccessful conventional HAART,
only three variations were found in the nucleotide

. Med. Virol. DOL 10,100245my
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TABLE II. The Master Nucleotide Sequonce of CH, Z0), and DK Isolate in Comparison to Medified Au Sequence®

Au CH  ZO DK Au CH 20 DK Au CH 70 DK

460 o A 2214 T I$ 3,759 A T

480 A G G 2223 T e 3,764 T ¢
517 G T 2955 O T 3.766 G T
528 T C C 228 T G 3,769 A 3
551 A G 2208 A AG 5,808 A O
600 C T 23837 C T 8,823 3 A

618 A G 2444 T AT 3,830 : 3
619 I T 92852 A ; 3,831 C T
696 3 A 2302 T 3,842 A G
720 : T 24713 A G 3.845 1 A
721 ¢ T 2477 1 A 3.853 ¢ A
723 T A 2485 A 3 3.883 C T

750 T 3 2,497 T ; 3,895 C T
783 PA A A 2500 A G 3.910 G A
789 A G 250 G A A 3,929 T C
840 | A 2581 C 3,964 C T
852 A @ 2587 T ke 2.988 C T
888 A G 2594 A C 4,003 A 3
897 T A 2800 O T 4,015 ¢ T
903 T ¢ 2962 G 4,036 C T
966 G A 3008 © G 4,045 T A
982 A G 3172 G T 4,081 T A
9509 A G 3,186 T C 4,085 T A
957 A G G 3187 C T 4,086 c 1
1,004 G A 3217 T C 4,003 C T
1,009 G T C 8219 @ C 4,096 T ¢
1.011 T A 3224 A G 4,108 A G

1,018 T G 3.232 A p 4,193 G A
1,026 T 3.241 A ; 4,158 T C
1,038 ; A 8244 T ¢ 4,156 A 3
1.039 3 A 3,247 ? T 4,178 A G

1.210 ¢ T 8262 T : 4,186 T I
1,242 A G 897 T A A 4,189 T A
1,260 T C 5928 G A 4,907 S T

1,277 T TIC 5,298 T o 4,219 A G
1,995 G A 3307 G A A T 4,231 A G
1,598 A G 3,352 ) T 4,264 G A
1,419 G C 331 A : 4,270 A ;
1,455 c T 3,391 T C 4,300 ; T
1,530 A 3 3478 G A 4,303 T >
1,608 A T 8490 y T 4,336 A 3
1,620 A 3 8511 G A 4,390 T C >
1,659 A G 8517 T C 4,417 A C

1,740 ¢ T T  4.569 ) T 4,420 T C

1,749 C A 8574 C T 4,528 A C
2,013 T C  362% G A 4,587 A G
9,096 T C 3631 T c 4,564 G A
2,107 C T 4658 A G 4,570 C T T

2,123 T ¢ 3700 T A 4,596 G A

2,167 G AG 3,715 T C 4.681 A o

*Number indicates the nucleotide position of Au isolate,

**Nucleotide substitution that confers amine aeid chunge is written in bokd.

sequence of the second DK isolate. In contrast, the third
DK isolate underwent 12 genctic changes after treat-
ment with mega-HAART for 5 months. Furthermore,
seven of them were non-synonymous. B19 viremia was
cleared by IVIG treatment shortly after the collection of
the third DK isolate but recurred 12 menths lator,
possibly due to the discontinuation of moga-HAART.
Unexpeetedly, the newly appeared B19 isolate {4th DK)
preserved ondy 1 of the 12 genctic changes {Table 111, nt.
2,872). The nucleotide sequence of the 4th DK isolate
was identical to that of the 2nd DK isolate except for

J. Med. Virol. DOT 16.1002{jnrv

three S nucleotide substitutions in NSI gene in addition
to the preserved genetic change of 3rd isolate,

Quasi-Species of B19 Were Found in
Persistent B19 Infection

Most (17 of 18) NS1 clones derived from 8 CH sera
had 1-5 nucleotide substitutions in comparison to the
mastor sequence {Table IV). There were no identical
substitutions even if they occurred at the same
position. These substitutions could not be explained
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TABLE III. Nucleotide Substitutions Found in Longitudinal 20 and DX Isolates After

HAART

G DNA source (year-month) Amino acid change
Nt. 96-06  98-09  98-11

460 A/C c C KQ--+-H-H

462 A C G KQ--H-H

517 T G G Y-+D.D

934 G G A AVl

G35 C T T ALV LT
2,167 AIG A G ND N 2D
2,217 A A o Nil
2,250 T T A Nit
2,844 AT T T ML--L-=1L
2,421 T CiT G Nil
2 485 A A G Nil
3,271 A C C E-«Db--D
4,333 A A G/A KK —RK
3,491 A A 2 [.5T-w1L
3,708 A A ¢ Q- -P
3,711 G G T GG ¥V
3,726 { G ¥ Fa8.T
3,782 ¢ ¢ G QR R
DK 03-03 03-10 04-03 05-03
1,277 TIC T C T Fi8—F-—-8~F
1,948 A A A G Nil
2,013 G T ¢ T Nif
2,033 ¢ C AC C A-+A—-D/A-A
2,162 T T T T L L-8L—L
2,247 T T T ¢ Nil
2,268 ASG A 3 A 1277
2,815 H G 3 G GG A LG
2,352 ¥ 3 L A Nil
2,745 3 ¢ G G AAHG-A
2.866 C ¥ T C Ni}
2,872 A A G G Nil
3.707 C C G c QoQ—aVaQ
3,708 A A T A Fa Qe Vo
4,205 A A AiG A N-N-ND-N

by the error rate of Tag DNA polymerase because the
PCR-cloning experiment was repeated using ene N8I
clone as the DNA template and only ane nucleotide
substitution among four clones was found. One ¢lone
(Clone 6) had a nuclectide deletion in a run of
T-residues similar to one previous report [Umene and
Nunoue, 1993]. Two clones derived from the first CH
isolate were identical. It may be a viral strain with
higher population frequency but more B19 clones are
required to confirm the hypothesis. Nucleotide sub-
stitutions were also detected in four or more out of six
VP2N clones derived from the last CH serum, second
Z0 serum, sud two DK sera (Table IV). Analysis after
combining the frequency of mutants seen in the NS1
and VP2ZN clones clearly showed that circulating Big
virus in patient CH had related but non-identical
genomic sequences (quasi-species). The sequence
heterogeneity (total number of nucleotide substitu-
flons/total number of nucleotides sequenced) of the DK
butnot the CH isolates seemed to increase over time as
seen In HCV [Okamoto et al., 1992]. Thus IVIG
treatment might interfere with the evolution of CH
Bigisolates.

Genetic Drift of Parvovirus B19 in AIDS Patients

To minimize the possibility that primers may amplify
preferentially some of the heterogeneous B19 viruses
over others, different primers were designed for the
study of genetic drift. Evidence of genetic drift was not
found among the 18 NS1 clones derived from three
longitudinal CH isolates over a period of 11 months
(Table V), Genetic drift was only shown at nt. 3,271 in
the CH isolate obtained as soon as 10 days after the first
CH isolate {Table V). Notably, the B19 viral load had
declined dramatically (by 8 logro) when the goenetie drift
necurred [Hung ot al., 20011

In contrast, extensive genetic drifts were indicated by
the frequency of change among B19 clones derived from
the ZO and DK isolates (Tables 1V, VI, VII). In this
study, the amhiguous sites scen in the sequence data of
PCR product were checked by repeating PCR-sequen-
¢ing or by using different primers. The ambiguous sites
were also confirmed by the frequency of change ATRONY
B19 clones. The signal-to-noise in sequencing data of
PCR products correlated well with the freguency of
change in B19 clones, with the exception being at nt.

J. Med. Virel. DOI 10,3002/mv
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TABLE IV. Sequence Heterogencity Among NSI and VP2-N Clones™**

DXNA seurce

NE&1 ¢lene no.

Magter sequence — substifution

CH April 16, 1996) i

CH (Qctobor 1996) 11
12
1(3
14
15
16
CH (March 1997) 21
22
23
24
25
26
DNA source

CH {March 1997) 1,8

~F O (0 b

Z0 (September 1998)

oo

1st DK (Muarch 2003)

3rd DK (March 2004) 19

24

VP2.N clone no.

544 T -C2062A -G 2068 A (3

2245 G =T

2153 A—T 2329 G-

652T-—C 1183 A~ T

6664+ C 1146 T--( 8324 T . O

2329 - A

B21T - (6444 - G 793-7 T dedetion

IBT3A -G L7916 ~AIT8T A -

13777 -CIB84 A (218 ¢ - A

No sequence variation

1003 A »C2305T »C

1608 A T

IBB0A -G 17235 A -G

637TT =G O9T8T—~AI260 T—C

1534 A G

1181 A—- G643 T+ A 2384 T A

WBOOA--G2176 C—T

ITH4 T C

477 T A 2293 A -+ G

1642 G- A 17287 - C

Master sequenee - - substitution

3271 A C

S271A—=C 336 T-C

S2TLA—C 35T A -G

3271 A—-03622T - C

d2TTA-C824 T C3461 A G

327LA - C3720G »C 4235 G .0
3945 G- A

327L A - 4235 G
SVIGT-» A

3271 A - CH91A - C

3271 A+ 8720 G-»C 8473 G- A
3609T - C

3271 A--C 3720 G- C

3271 A-CB720G--C 4235 G—=C

No substitution

3257 T C

3592 AT

4218 G-+ A

3388 A > (14035 G- A

3707,3708 CGA QT 4205 A -» G 4207
Conr Q8706 A 3895 T . O

87073708 CA—- GT 4201 T —=C

3707,8708 CA—GT 4201 T—C 37326
G—-C335T-C

4205 A—G 8726 G—C 3232 G- (C
10A-GI7TI6T—A

8707,3708 CA .+ GT 4201 T+ 3172
T-~C3787T-+G

3707,3708 CA QT 4205 A -~ 4207
-G

+C 3334 C 7T

*Compared to the master sequence of each patient.

**Note that the positions of geneticdrifis are listed in front, such asnt, 8,271; 3,720; and 4,235 in 20 clones.

2,762 of the DK isolate (Table VIT). The signal of A was
much higher than that of G in divect sequencing of PCR
product, but by contrast, the frequency of G was higher
than that of A among B19 clones. Presumably, this was
affected by its position being in a run of A,

DISCUSSION

Human parvovirus B19 is stable genctically. B19
virus, such as the DK isolate, with higher genetic
divergence remains highly conserved at the protein

Jd. Med, Virol. DOY 10.100%jmv

level through negative sclection of N nucleotide sub-
stitutions. Negative selection is even more evident in the
genetically distant genotype 3 (V8) sequence. The ratio
of the synonymous distance (Dg) to NON-SYNONYIMOUS
distance (Da) between the V9 sequence and genotype 1
consensus sequence is as high as 22.5 in the VP1 QORE
region [Lukashov and Goudsmit, 2001). The NS geneis
less conserved than the VPI gene at the protein level, In
NS1I gene, thereis ahypervariable region from nt. 979 to
1,011 encoding 11 amino acids where the V9, A6, and
Lali isolates have 10 amino acid substitutions in
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TABLE V. Genetic Drift at nt. 8,271 Was Found on Day 10of
IVIG Treatment in CH Isolatog™**

Nucleotide
sequence at nt.
3.271
Dagimonthiyvear A ¢ G Totai clones
16/04/96 7 k] 1 11
21404796 10 2 0 12
26/04/96 3 10 i 14
March-g7* 0 8 0 G

*The B19 genome from nt. 2,714 lo 8,466 was analyzed. Additional
mutalions ware found in these clones but are nol listed.

PHIVIG 400 mg/day was given from April L7 to April 21.

*Bee Table 4, CH (3rd serum).

contrast to the genotype I consensus sequence {Nguyen
et al,, 2002]. Two of our isolates, CH and DE, were found
to have four nucleotide substitutions in this region
{Table VIII). Similarly, two genotype 1 isolates in the
literature, Wi and 257, also have three and four
substitations, respectively [Blundell et al., 1987;
Fukada et al,, 2000}, Almost all substitutions found in
the four genotype 1 isolates are N and confer amine acid
changes to the sequence of V9 {Table VIID. A >1%
divergence exists between the four isolates which were
discovered in different countries. Interestingly, the Wi,
DE, and 257 isolates share more N substitutions within
as well as outside the hypervariable region than does the
CH isolate (Wi, nt. 1285 2107 2594 2624; DK, nt. 2107
2123 2594 3186 3219 3530-3832; 257, nt. 2107 2123
2504 2594 3186 3219 4053; CH, nt. 3008 3271). More-
over, it is remarkablec that DK and 257 have 104
nucleotide differences between them but most of the N
substitutions are identical. The Wi, DK, and 257 isolate
may have originated from a common ancestor and then
evolved separately, This speculation is consistent with
the tendency to preserve N substitutionsin cross-spocies
transmission of CPV. Fulldength B19 sequences are
thus required to compare the position of N substitutions
between isolates.

The estimated sequence heterogeneity among 18 NS1
clones derived from 3 OH isalates is 0.11 7%, lower than
that found among HCV clones devived from acute
infection (0.4%) [Okamoto et al., 1892]. This can mean
4 lower substitation rate andior greater restriction in
sequence variability. Notably, none of the B19 strains in
the swarms of mutants became dominant over a peried
of 11 months. Genetic stability of B19 suggests that it
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has reached an adaptive optimum in Homo sapiens,
Evident negative sclection of N mutations seen in the
evolution of B19 also infers that beneficial mnu tations are
rare. Even if bencficial mutations do occuy, the large
population size of B18 will overwheln the mutant which
carrics beneficial substitutions but has low population
frequency [Miralles et al., 1999]. Consistent with the
inflaence of population size, the only genetic drift found
atnt. 3,271 ocourred when the B19 vival load deckned by
8 log after IVIG treatment. The nt. 3,271 genetic drift
may be beneficial because it is repeatedly seen in patient
ZO and the possibility of this coincidence is low.

In contrast to the genetic stability of isolates from
patient CH, the large scale non-conserved genctic drift
of B19 isolates from the two patients treated with
HAART suggest that HAART has great impact on the
evolution of parvovirus B19. Imnranc status after
HAART no doubt changes and is reconstituted continu-
ously. Even for patient DK who expericnced treatment
failure, the existence of a partially restored immunity
against B19 is suggested by the absence of anemia for 19
months after a single course of IVIG treatment. In the
pre-HAART era, recurrence of B19 viremia would be
expected to recur within 3-6 weeks of cach IVIG
treatment in AIDS patients [Ramratnam of al., 19951,
Accordingly, extensive amino acid substitutions were
found in DK isolates only afier mega-HAART, and
relapse of B19 viremia was noted after Interruption of
mega-HAART. Nevertheless, adaptive pressures aftor
HAART may be complex and experimental evidence of
immune selective pressure is lacking. In patient ZO,
reconstituted immunity was suggested by the develop.
ment of a strong TgG anti-VP2 but not anti-VP 1 response
after HAART. Coincidentally, the Iast Z0 isolate has
four amino acid substitutions crowded in a short VP2
region. But the Western blot experiment failed ta
demonstrate the binding of ZO antibodies to the wild-
type VP2 linear epitopes (exprossed by a denatured
recombinant protein with insertion of the VP2 amino
acid sequence 172242, Chen MY, unpublished data),
However, the binding of antibodies to conformational
apitopes was not studied,

VP2 is the most conserved gene of B19 at the protein
level [Lukashov and Goudsmit, 2001; Liefeld et al.,
20051, 1t is, therefore, surprising that genetic drifts of
Z0 and DX isolates in VP2 gene are 2} non-conscrved.
The most likely explanation is that they are positively
selected, Positive selection is also suggested by three
rarely observed findings. First, ZO has four amino acid

TABLE VI. Genetic Drifis of Parvovirus B19 Are Found in ZO Isolates

Nucleotide position

Monthfycar 3,708 3,711 3,720 3,722 49,726 3,782
DINA source A ¢ G T ¢ G G A G G C G Total clones
September 97 11 0 11 ¢ 7 4 11 0 11 0 i0 1 11
November 97 2 16 3 i 2 16 15 3 2 16 0 18 18

Additional mutations were found in these clones hut are not listed.

J. Med. Virol. DOL 10.1002)mv
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TABLE VIL. Analysis of B19 Clones Derived From 3rd and 4th DX Serum Samples®
1,948 2.013 2,033 2,162 2,247 2,298
2nd A T G T T A
A G G T A ¢ C T T ¢ G A
Srd 3 0 8 0 & 2 6 2 & 0 8
4th Q 16 0 10 0 10 0 18 & 10 o HE
2,316 2,362 2745 2162 2,866 2,872
Ind v G Cc A C A
C G G A G C G A T ¢ G A Total
3rd 8 0 8 { B 0 5 3 8 0 & 0 8
4th 0 14 0 1¢ 0 10 0 10 ) 10 10 0 10

*The th DE isolale is genetically more cluse 1o the 2nd DE isolute, The numbers represent the nuclestide position, sequence of 2nd iselateis shown

helow them.

substitutions crowded in a short region, Second, hoth 20
and DK have an amino acid substitution a$ amino acid
position 195. Third, the first two positions of the aminag
acid codon 195 are both substituted in DK isolates. The
positions of the clustered mutations deserve special
attention. It is known that specific amino acid changesin
VP2 gene may influence the host range of CPV [Chang
et al, 19923 The clustered mutations of 20 happentobe
encompassed in & short region from nt. 3,689 to 3,832
where amino acid substitutions are relatively abundant
{range from three to five) in genotype 2,3 (GenBank
accession no.. AY083234, AJ249437, AY044986 and
AY064475) and isolate CHIZ2,3 [Erdman et al., 1596].
Interestingly, the prevalence of Lalsi sequence {geno-
type 2) in dermal tissues is higher than B19 genotype 1,
contrary to its low prevalence in elinical serum samples
[Nguyen ot al., 2002)].

Unexpectedly, the dominant DK virus isolated during
the velapse of B19 viremia was not the antecedent
dominant strain hefore IVIG treatment (Table VI1). This
observation may be explained by difference in fitness

level or tissue tropism or by founder effects. Fitness level
and tissue tropism of the cvolved B19 viruses cannot he
determined without further research. When the DK
clones were analyzed further, it was found that seguence
heterogeneity among eight clones derived from the
isclate before IVIG was 0.196% (16 mutations), but only
I mutation was found among 10 clones derived from the
relapsed B1§ isolate. Four more clones were obtained
and still only one mutation was found, This finding is
similar to the situation during bottleneck transmission
of virus to the next host. One or few viruses established
the new infection (founder effects), and the progeny
viruses present in the early days of infection are thus
identical with few exceptions. The relapsed {(4th) DK
isolate differs from the closely related 2nd DX isolate by
four variations. This may result from the preexisting
substitutions (hitchhikers) carried in the founder virus.

Similar to B19 virus, RNA viruses that cause scute
human infections may infect patients with inmunode-
ficiency chronically, such as influenza virus [Rocha
et al, 1991]. The possibility that these acute viral

TABLE VIIL. The Genetic Changes in the Hypervariable Region of N§I geng#xsts

T T A I N b T 38 & D A
B19 genotype 1 ACC ACA GCC ATA AAT AT ACT AGT AGT GAT GCT

Wi A r
GCT CCG

DK A A P
GCA GOT CCA

257 T A A E P
ACT GCA GCT GAG CCG

Dg11 T A N T D N v T E T
ACT GCaA AAT ACA GAC AAT GTT ACT GAA ACC

A% T A N T D 8 A T N E T
ACT GCA AAT ACA GAC AGT GCT ACT AAT GAA ACT

Lali 8 A N T D T v N N E A
AGT GCA AAC ACA GAC ACT GTT AAT AAT GAA GCC

A8 5 N T D T \ N N E G
AG AAC ACA GAC ACT GTT AAT AAT GAA 1GA

CH T A N b
ACA GCT AAT TCT

*The lisled isokates are: two isolutes in the literalure

and V4).

**Non-conserved nucleotide substitutions and
***GenBank accession no.: DY1.1, AY08

. Med. Virel. DOT 190.10025mv

amino acid changes are written in bold,
B284; VO, AJ249487, LaLi, AYO44266; AS, AY064475,

{Wi and 257), our two isolates (DK and CIi), genolype 2 (Ladi und A6) and genotype 3 (D811
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infections may become chronic infection in AIDS
patients should be kept in mind. Many AIDS patients
have other viral coinfection, such as human herpes
viruses, hepatitis B virus, and HCV. The impact of
HAART on the genotic evolution of viruses coinfecting
AIDS patients has not raised much attention. AIDS
patients are unique in having s weak but progressively
improving immunity after HAART. The soloctive pros-
sure of the reconstituted iremunity may change over
time and its impact on evolution of the coinfecting
viruses should be studied.

The present study is limited by the number of
patients. More studies are required to confirm the
impact of HAART on genetic drifts of parvovirus B19.
It is not known whether difference in immune status
influences the genetic drifts of B19 occur in other
immunocompromised hosts with chronie infection. In
conelusion, parvovires B19 was genetically stable over
a period of 11 months in one AIDS patient not
treated with HAART despite the existence of quasi-
species. In contrast, complex genetic drifts of B19
were observed after HAART or mega-HHAART in two
AIDS patients. The unusually high N/S substitu-
tion ratio in the conserved VP2 gene suggests that
they are positively selected. Though the use of mega-
HAART when treatment fails is debatable, it seemed
Justified in our patients with persistent B19 infection.
However, there is a risk that a replication competent
multi-drug resistant HIV-1 strain may develop and
pose a new threat. The impact of HAART on other
viruses coinfecting AIDS patients also requires further
investigation.
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Human Immunodeficiency Virus-associated
Nephropathy

Chun-Fu Lai, Jeng-Wen Huang,” Wei-Chou Lin,? Chien-Ching Hung, Tzong-Shinn Chu'*

Hluman immunodeficiency virus-associated nephropathy (HIVAN) is characterized by high-grade protein-
uria and rapid progression to end-stage renal disease {ESRD). Despite the large numbers of HIViinfected
cases in Asian countsies, data on HIVAN in this area are limited. We report a 54-year-old Talwanese
man with HIVAN who presented with cytomegalovirus retinitis, renal insufficiency (serum creatinine,
3.8 mg/dL) and nephrotic range proteinuria with a daily protein loss of 10.8 g. Despite highly active anti-
retroviral therapy (HAART) for 31 months, renal failure developed requiring maintenance hemodialysis.
Renal biopsy showed collapsing focal segmental glomerular sclerosis, podocyte proliferation and tubu-
lointerstitial nephritis with mononuclear cell infiltration. These features weye compatible with HIVAN,
Although hemodialysis was instituted, he died 2 months later dite to nasocomial pneumonia complicated
with multiple organ failure. In suminary, this case of HIVAN in a Talwanese patient shows that the
condition may progress to ESRD despite successful viral suppression with HAART |} Formos Med Assoc
2006;105(8):680-684] '

Key Words: human immunoedeticiency virus, nephrotic syndrome, renal failure
The majority of reported cases of HIVAN have

been in African-Americans.*® In contrast, HIVAN
has rarely been reported in Asian countries. Here,

Characteristic human immunodeficiency virus-
associated nephropathy (HIVAN] presenting with
heavy proteinuria and rapid progression to end-

stage renal disease (ESRD) in HMIV-infected patients  we report the case of an HiV-infected Taiwanese

was first described in 1984.%4 The pathology of
HIVAN had some distinct characteristics, including
collapsing type focal segmental glomerulosclerosis
{FSGS), significant hypertrophy and hyperplasia of
podocytes, tubular degeneration and prominent
interstitial infiltration * The clinical and pathologic
features of HIVAN differ from other renal diseases,
such as heroin-associated nephropathy. In studies
reported before the era of highly active antiretro-
viral therapy (HAART), HIVAN usually progressed
to ESRD within 1 year, ™"

The epidemiology of HIVAN shows great
variation between different races and regions.

man with nephrotic range proteinuria and pro-
gressive renal failure. Despite continuation of
HAART for 31 months with successful viral sup-
pression, the condition progressed to ESRD. Renal
histology disclosed typical features of HIVAN.

Case Report
In April 2004, a 54-year-cld Taiwanese man who
had been a tour guide for more than 10 years was

admitted due to shortness of breath for about
1 weelk. He had been to Southeast Asia many
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tirmes and had lived in Thailand for 3 years. Left
hydronephrosts due 10 a ureteral stone had been
diagnosed and he had received ureterolithotomy
in 2000. He had no past history of diabetes mel-
litus or hypertension.

HIV infection was diagnosed with the initial
presentation of blurred vision due to cytomega-
lovirus (CMV) retinitis in September 2001, The
initial plasma HIV-RINA Toad was over 750,000
copies/mL by reverse-transcriptase polymerase
chain reaction, and the CD4+ lymphocyte count
was 192 cells/pl.. TAART consisting of efavirenz,
stavudine and lamivudine was instituted. The
hospital course was complicated with acute renal
failure resulting from left ureteral obstruction
due to ureteral stricture, Renal sonography dis-
closed bilateral normal kidney size with left
hydronephrosis. Renal function improved with
ureteral stenting, and serum creatinine stabilized
at 3.8 mg/dL and creatinine clearance rate {CCr)
at 21 mL/minute. Microscopic hematuria {10-20
red blood cells per high power field) and massive
proteinuria {daily protein loss was around 10.8g)
were also noted. $tudies of viral hepatitis mark-
ets were negative for hepatitis B and hepatitis €
viruses. There was no edema or hypertension.
Serum albumin level was 2.9 g/dl, and lipid pro-
file was within normal limits, 11JVAN was sus-
pected but the patient refused renal biopsy.

Under HAART, the plasma HIV-RNA load
declined to undetectable levels by ultra-sensitive
test and Cd4+ lymphocyte count increased to
440 cells/pl. 8 months after the start of treatment
(May 2002). However, nephrotic range protein-
uria persisted. Hypertension and dyslipidemia
developed in December 2002 and August 2003,
respectively, Amlodipine and atorvastatin were
prescribed. Serum creatinine gradually increased
thereafter.

Progressive dyspnea developed a week before
this admission in April 2004, Physical examination
disclosed normal breath sounds and no leg edema.
Advanced renal failure (creatinine, 14.4 mg/dl),
hyperkalemia (serum potassium, 6.2 mmol/L)
and metabolic acidosis (arterial blood pH,
7.28; PaCOy;, 13.7mmHg HCO, , 6.4 mmoel/L)

were noted. Renal ultrasonography  disclosed
bilateral normal kidney size and left hydrone-
phrosis with similar severity compared with that
assessed 3 years before. In addition, heavy pro-
teinuria (daily protein loss around 5.9g) and
microscopic hematuria (10-15 red blood cells
per high power field) were noted. IMemodialysis
was started and renal biopsy of the right kidney
was performed.

Renal histology showed segmental to global
glomeralar sclerosis with visceral epithelial cell

proliferation surrounding the sclerotic area on
light microscopy {Figure 1). Intracytoplasmic pro-
tein resorption droplets were evident (Figure 2),

Figure 1. Light microscopy shows the collapsing type of
glomerular sclerosis with prominent visceral epithelial cell
proliferation {arrow} and capillary lumen closure (hema-
toxylin & eosin, 200x),

Figure 2. Higher magnification of plomerulus on light
microscopy shows eosinophilic protein droplets (arrow) in
the podocytes (hematoxylin & eosin, 400x},
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Figure 3. Light microscopy of the renal biopsy specimen
shows moderate interstitial mononuclear cell infiltration,
The tubular lumina are not dilated significantly (hemato-
xylin & eosin, 200:x).

The mesangial cellularity and matiix were mod-
erately increased with glomerular capillary fumen
closure, Moderate tubulointerstitial nephritis with
interstitial mononuclear cell infiltration (Figure 3)
and focal tubular atrophy with mild interstitial
fibrosis were noted. 'The microcystic change of
the renal wbules was not significant. Immuno-
fluorescent studies demonstrated nonspecific
deposits of IgM, €3 and C1q in the mesangium
and glomerular capillary wall, No tubuloreticu-
lar inclusion was found on electron microscopy.
Pathology revealed collapsing type FSGS with
preminent tubulointerstitial nephritis, consistent
with HIVAN,

Azotemia persisted while urine output was
relatively adequate. Hemodialysis continued
since there was no evident recovery of renal func-
tion. Nosocomial pneumonia developed during
hospitalization, however, and progressed to
septic shock, complicated with multiple organ
fatlure. He died 2 months after initiation of
hemodialysis.

Discussion

Various forms of renal diseases in HIV-infected
patients have been widely reported.*”® However,
the classical form of HIVAN with unique features
was by far the most common type of renal

disease identified in a biopsy series of patients
with HIV infection and renal disease.” The clini-
cal importance of HIVAN is due to its malignant
nature and rapid progression to ESRD, 1

Diagnosis of HIVAN is based on many dini-
cal and pathologic features in HIV-infected pa-
tients. Our patient had high-grade proteinuria,
progressive renal insufficiency and large echo-
genic kidneys on ultrasound examination. These
are all characteristic findings in patients with
HIVAN. Hypertension was not noted initially
but developed later in the disease course. Farly
reports suggested that hypertension was infre-
quent in HIVAN, but a more recent study showed
that hypertension was not uncommon.”

The typical pathologic feature of HIVAN is a
distinct collapsing form of glomerular sclerosis,
which falls within the mormphologic spectrum
of FSGS.* Glomerular epithelial cells are par-
ticularly affected. A prominent tubulointerstitial
infiltration of immune cells, most commonly
T lymphocytes and macrophages, is a hallmark
of the disease. Renal biopsy in this patient dis-
closed features of collapsing type FSGS, podo-
cyte hyperplasia with protein droplets and
striking tubulointerstitial nephritis. Tubular atro-
phy was demonstrated, but there was no evi-
dence of significant microcyst, Despite being
characteristic features, tubular microcysts were
observed in only 61% of FIEVAN cases in a previous
study.”? In this case, immunochemical staining
was nonspecific, which precluded the possibility
of immune complex-related glomerulonephritis.
Besides, electron microscopy failed to identify
the common but not a specific finding to HIVAN
of tubuloreticular inclusions. Another previous
study found that these inclusions were less abun-
dant in cases of HIVAN since the late 1990s°
This trend might be related to the use of modern
antiretroviral therapy, with consequent redec-
tion in plasma HHV-RNA load and corresponding
alteration in the cytokine milieu. "This patient
had received HAART for more than 2 years with
successful viral suppression and immune recov-
ery before renal hiopsy, which might explain the
absence of tubuloreticular inclusions. Although
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renal biopsy was not performed at the initial
presentation of renal anomalies, the clinical fea-
tures and course in this case including absence
of past history of diabetes mellitus, hypertension
or viral hepatitis, and many path ologic features
were all consistent with FIVAN.,

This patient had a past history of left ureteral
stone with hydronephrosis. Although obstructive
or reflux nephropathy results in glomeruloscle-
rosis of remnant nephrons similar to ISGS,Y it
usually occurs in children, patients with bilateral
obstraction or in allograft after kidney transplan-
tation. Interstitial and periglomerular inflamma-
tien may accompany the development of this
condition.'” Our patient had only left ureteral
obstruction and only right side kidney hiopsy
was performed. Despite progression to renal
failure, bilateral kidneys were not contracted.,
Significant hyalinosis of the arterioles was not
found on renal biopsy. The podocyte hyper-
plasia with resorption protein droplets found
in this patient has rarely been reported in
obstructive uropathy-associated FSGS. These
findings indicated that the initial presentations
of renal disease were atuributahle to HIVAN.

The prevalence of HIVAN in different races
and areas varies widely. In the United States,
most cases of HIVAN occurred in blacks and
along the East Coast.™%'3 In Burope, cases of
classical HIVAN are less frequent, but most
of them also occur in blacks. 11-16 Although cases
of HIV infection have increased at a staggering
rate in Asia, only a few studies of renal pathology
in Asians have been reported.'™'7-1% Ip 3 study
of renal histology from Thailand, none of 26
HiV.infected patients with significant protein-
uria had the unique features of HIVAN.'? Other
than ethnicity, the differences may be related
to populations selected for renal biopsy.

Optimal management of HIVAN remains un-
clear; however, the use of antiretroviral therapy
delays the course of HIVAN because renal paren-
chymal cell infection and expression of HJV
genes are crucial to the initiation of HIVAN,2®
Preliminary reports also indicated that HAART
has beneficial effects on the prevalence and

progression of HIVAN #8722 Bofore the HAART
era, patients with 1HVAN usually progressed to
ESRD within 1 year.™® In our patient, the interval
between initiation of HAART and progression to
ESRD requiring maintenance hemodialysis was
31 months, which suggests that HAART may
delay progression of HIVAN, Tubuloreticular
inclusion was not found in a renal biopsy of
this patient after HAARI treatment, while other
histologic features of HIVAN persisted and dis-
ease finally progressed to ESRD. A passible
explanation is that HAARID can retard disease
progression, through suppressing viral replica-
tion, but does not cure it. Other factors, such as
induced fibrogenic cytokines™ or hemodynamic
factors, contribute 10 disease progression. In
fact, angiotensin-converting enzyme inhibitor
was reported to have some beneficial effects on
HIVAN, 2374

In summary, this case of HIVAN in an HIV.
infected Taiwanese patient presented with distinct
clinical and histologic features, including heavy
proteinuria, progressive renal insufficiency, and
collapsing form of I'SGS with prominent whu-
lointerstitial nephritis on renal biopsy.
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SUMMARY: We compared changes in the relative frequencies of opportunistic illnesses (Ols) among 1,044

Taiwanese persons with HIV infection who were enrolled in three study

periods from June 1994 to June 2004.

before the introduction of highly active antiretroviral therapy (HAART); early HAART; and late HAART. Nearly

two-thirds of those newly diagnosed with HIV infection
1,182 Ols, candidiasis, Preumocystis carinii pneumonia,

had CD4 counts below 200/mm*. Among a totai of
and tuberculosis wete the most common in all three

study periods within 3 months after enrollment. Within 3 to 12 months after enroliment, the number of Ols
declined significantly. Only 81 cases of Ols were diagnosed, the most ¢ommon of which were cytomegalovirus

disease, tuberculosis, candidiasis, and Mycobacterium avium complex infection. Except for the decreasing
frequency of Kaposi’s sarcoma, there was no-significant change in the relative frequency of each individuat Ol
within 3 months and within 3 - 12 months after enroliment across the three study periods. We concluded that
despite the significant decrease in the number of AIDS-reldted Ols, the relative frequencies of common Ols did
not change significantly after the introduction of HAART.

INTRODUCTION

Advances in prophylaxis for and management of oppor-
tunistic ilinesses (OJs) and the introduction of highly active
antiretroviral therapy (HAART) have si gnificantly decreased
the incidence of AIDS-related OIs and mortality in HIV-
infected persons (1-4). Despite improvement in HIV care, the
number of HIV-infected persons worldwide keeps increas-
ing (5), and Ols continue to cause morbidity and mortality in
persons with limited access to HIV care or who have failed
to respond to HAART (6,7). Although several studies from
Western countries have described changes in the spectrum
and relative frequency of presenting Ols after the introduc-
tion of HAART (3,8-10), few reports from Asian countries
have addressed this issue because of the limited access to
HAART in most Asian countries {11-13). In a previous study
(14), we described the epidemiology of HIV infection in
Taiwan over the past two decades and the changes in survival
among 1,044 patients seeking HIV care at a university hospi-
tal. We showed that survival in the late stage of HIV infec-
tion in Taiwan began to improve after the introduction of
HAART in Aprit 1997. Compared with patients enrolled
before the HAART era, the adjusted hazard ratios for deaths
among persons with a baseline CD4 count of <200 cells/mm?®
in early (before 2000) and late (after 2000) HAART were
0.605 (P = 0.007) and 0.371 (P < 0.0001), respectively (14}
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Medicine, National Taiwan University Hospital, 7 Chung-Shan
South Road, Taipei, Taiwan. Tel: +886-2-23123456 ext. 7552,
Fax: +886-2-23707772, E-mail: hce0401 @ha.me.ntu.edu.tw
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In this study, we aimed to assess the changes in the spectrum

-and relative frequencies of presenting Ols in the same cobort

following the introduction of HAART in Taiwan.

MATERIALS AND METHODS

Setting and study population: A total of 1,044 non-
hemophiliac HIV-infected persons aged 15 years or older
who had received medical care between 23 June 1994 and 30
June 2004 at the National Taiwan University Hospital, the
Targest referral hospital for HIV inpatient and outpatient care
in Taiwan, were consecutively enrolled in a prospective ob-
servational study to investigate the spectrum of AlDS-related
Ols and mortality (11,14). The date of enrollment was defined
as the date of the first visit at which the patient sought HIV
care at our hospital. Stepwise diagnostic investigations for
AIDS-related Ols were described previously (11).

Antiretroviral agents were sequentially introduced into Tai-
wan with the introduction of nucleoside reverse-transcriptase
inhibitors between 1990 and 1994, followed by protease
inhibitors in early 1997, and non-nucleoside reverse-
transcriptase inhibitors in late 1999 to early 2000 (14). HAART
as well as both antimicrobial treatment and prophylaxis for
Ol were initiated by following the U.S. Departiment of Health
and Human Services guidelines (15,16). However, HAART
may be initiated at the discretion of the treating physician
when the patient has a CD4 cell count higher than that
recommended by the guidelines for the start of therapy.
Primary prophylaxis against disseminated Mycobacterium
avium complex (MACY) infection with macrolides or rifabutin
was not given during the study period (11}, A standard case




report form was used to record the data of patient demo-
graphics, Ols, prescribed antiretroviral therapy, and labora-
tory test results, which included plasma HIV-RNA load (PVL)
using RT-PCR (HIV Monitor Version 1.5; Roche Amplicor,
Branchburg, N.J., USA) and CD4+ lymphocyte count. De-
terminations of PVL did not become widely available in Tai-
wan until late 1998. Follow-up visits were arranged every 3
meonths and on an as-needed basis. Measurements of CD4
and PVL were arranged in the first month of HAART initia-
tion and, for patients on stable HAART, subsequently every
3-6 months.

All of the HIV-infected persons were grouped into three
study periods based on enrollment date (14): period 1, 23
June 1994 to 31 March 1997 (pre-HAART); period 2, 1 April
1997 to 30 June 2000 (early HAART); and period 3, 1 July
2000 to 30 June 2004 (Jate HAART). The end date of observa-
tion in the study was 30 June 2005. The median observation
duration of all enrolled patients was 985 days (range, 2-4,025
days): 710.5 days (range, 3-4,025 days) for period 1, 2055.5
days (range, 5-3,034) for period 2, and 842 days (range, 2-
1,825 days) for period 3 (14).

Definitions: HAART was defined as a combination of three
agents from two to three classes of antiretroviral therapies.

AlIDS-related OIs were defined according to the AIDS case |

definition of CDC plus Penicillium marneffei infection, a not-
uncommon disseminated opportunistic infection in persons
in the late stage of HIV infection in Southeast Asia and
Taiwan (17,18). If patients had concurrent or sequential epi-
sodes of AIDS-related Ols, each episode was regarded as an
independent case. We chose 3 months after enrollment as the
point at which to assess the changes in AIDS-related Ols in
each study period, because latent Ofs might not have become
manifest by the time of enrollment and because immune res-
toration inflammatory syndrome often occurs within the first
3 months after initiation of HAART (19). Only cases of new
AIDS-Ols developing within 3 - 12 months of enrollment were
included, Recurrent episodes were excluded.

Statistical analysis: All statistical analyses were performed
using SAS statistical software (Version 8.1, SAS Institute
Inc., Cary, N.C., USA). Categorical variables were compared
using the %? or Fisher’s exact test, whereas noncategorical
variables were compared using Wilcoxon’s rank-sum test. All
tests were two-tailed. A P value of <0.05 was considered
significant.

RESULTS

The clinical characteristics of the 1,044 enrolled HIV-
infected persons are shown in Table 1. Homosexual and
bisexual behavior remained the predeminant risk factor for
HIV infection, which increased from 43.4% in period 1 to
72.1% in period 3 (P < 0.0001). While most of the persons
newly diagnosed in the late stage of HIV infection had
depleted CD4 counts, persons in the late HAART era had
significantly higher baseline CD4 counts (117/mm’} than
those in the pre-HAART era (28/mun’®) (P < 0.0001). The pro-
portion of persons with baseline CD4 counts less than 50/
mun? decreased from 65.8% in period 1 to 38.2% in period 3;
the proportion of newly diagnosed patients with CD4 counts
below 200/mm?* decreased from 83.3% in period | to 64.3%
in period 3 {F = 0.0041); and the proportion of persons with
AIDS at enrollment decreased from 88.9% in period 1 to
60.1% in period 3 (P < 0.0001}. In contrast, there were no
significant differences in the median basetine PVL or in the
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proportions of persons with PVL of 5 log,, copies/ml or greater
in the two later study periods.

After HAART was introduced in April 1997, 85.1 and
80.9% of the persons enrolled in periods 2 and 3, respec-
tively, initiated HAART within 12 months after enrollment.
On the other hand, in period | only 26.9% did so because of
death or loss to follow-up before HAART was available, or
higher CD4 counts after HAART was available. At the end
of this study, 53.7, 88.8, and §3.9% of the patients enrolled in
periods 1, 2, and 3, respectively, initiated HAART (Table 1).
HAART was prescribed to a higher proportion of persons
with CD4 counts of 350/mm® or greater in periods 1 and 2
(88.9 and 93.6%, respectively) than in period 3 (63.9%}) be-
cause of changes in the HAART guidelines (£6). In period 3,
124 patients (20.5%) were referred from other hospitals and
had received HAART at enrollment. Therefore, 85 paticnts
with CD4 counts of 350 cells/mm?® or greater at enrollment
received HAART in the present study.

In total, 152 of 259 (58.7%) deaths occurred within the
first 12 months of enrollment: 51 of 175 (29.1%) in period
1; 43 of 268 (16.0%) in period 2; and 58 of 601 (9.7%) in
period 3 (14). A total of 1,182 episodes of AIDS-related Ols
were diagnosed in 588 (56.3%) persons within 3 months of
enrollment in the three study periods (Table 2). In accordance
with the enrollment of persons with increasingly higher
baseline CD4 counts in the latter study periods, the propor-
tion of persons with AIDS-related Ols at enroliment decreased
from 77.7% in period | to 47.6% in period 3 (£ < G.0001),
The spectrum of AIDS-related Ols remained similar in the
pre-, carly, and late HAART eras. Among the 1,182 AIDS-
related Ols, candidiasis, Preumocystis carinii (P. jiroveci)
pneumonia (PCP), and tuberculosis were the three most com-
mon diseases in each study period (Table 2 and Fig. 1). The
relative frequency of each AlDS-related O1 did not change
significantly within each period with the exception of Kaposi’s
sarcoma, which decreased from 6.9% in the pre-HAART era
to 4.2 and 2.6% in the early and late HAART eras, respec-
tively (£ =0.01).

With the initiation of antiretroviral therapy, especially
HAART and antimicrobial therapy for primary and second-
ary prophylaxis, the total number of new AIDS-related Ols
within 3 - 12 months after enroliment decreased significantly
to 81 cases in 62 persons in the three periods. The largest
case number and highest proportion of persons diagnosed with
AIDS-related Ols within 3 - 12 months after enroliment were
in the pre-HAART era, 32 persons (18.3%), compared with
12 (4.5%) in the early HAART era and 18 (3.0%) in the late
HAART era (P < 0.0001).

Of the 81 cases of AlDS-related Ols within 3 - 12 months
after enrollment in the three periods, candidiasis, cytomegalo-
virus diseases, disseminated MAC infection, and tuberculo-
sis were highest in relative frequencies (Table 2 and Fig.
2). An insignificant increase in the relative frequency of
tuberculosis was observed in the HAART era: 10.9% in
period 1, 15.4% in period 2, and 18.2% in period 3 (£ =0.74).
Cases with PCP almost disappeared within 3- 12 months
after enroliment in periods | and 2 (2.2 and 0%, respectively)
but were still present in period 3 (13.6%).

Other, rarely diagnosed opportunistic parasitic infections
during the study period included cryptosporidiosis (4 cases),
giardiasis (1 case), and strongyloidiosis (1 case). Therefore,
comparisons of the changes before and after the introduction
of HAART were not made.



Table 1. Baseline characteristics of non-hemophiliac HlV-infected persons aged 215 years, 1994/6/23.2004/6/30, observed untit 2005/6/30

Variables Period 1: Period 2: Period 3: All patients Statistics
1994/6/23-1997/3/31  1997/4/1-2000/6/30  2000/7/1-2004/6/3(
No. of paticnts 175 268 601 1,044
Age, median (range), (year) 34 (15,75) 35(20,83) 34 (17, 81} 34 (15, 83) 016
Female/Male 15/160 23/245 38/563 T6/968 0.38
Risk behavior (n) (%)
Homosexual/bisexual 76 (43.4) 132 (49.3) 433 (72.1) 641 (61.4) <0.0001
Heterosexual 83 (47.4) 07399 141 (23.5) 331 (31.7)
DU 5(2.9) 9 (3.4) 10{1.7) 24 (2.3)
Others IH{6.3} 20(7.5) 17 (2.8) 48 (4.6)
Baseline CD4 count, median (range}, (/fmm®) 28 (1, 762) 810, 1,202) 117 (0, 1,063} 81 (0, 1,202) <0.0001
Persons with data (1) (%) 152 (86.9) 256 (95.5) 574 (95.5) 982 (94.1)

<50 (1} (%) ' 100 (65.8) 103 (40.2) 219(38.2} 422 (43.0) <0.000%

Baseline PVL, median (range), (log;o) 5.6t (5.6,5.6) 5.28(2.6,5.9) 5.17(2.6,5.9 517(2.6,5.9) 0.76
Persons with data (n) (%) 1¢0.6) 93 (347 577(96.0) 671 (64.3)

PVL>5 log,, copies/ml 1{100) 53 (57.0} 325 (56.3) 379 (56.5) 0.68

Newly diagnosed with HIV infection () (%) 88 (50.3) 174 {64.9) 405 (67.4) 667 (63.9) 0.0002
Median CD4 count {range), (/mm?) 30.5(2, 644) 56 (0, 815) 103 (0, 907} 67 (0, 997) <{.0001
Persons with data {n} (%) 78 (44.6) 168 (62.7) 3189 (64.7) 635 (60.8)

<200 (1) (%) 65 {83.3) 116 (69.1) 250(64.3) 431 (67.9) 0.0041

Median PVL {range), (og,o) NA 544 (2.6,5.9) 526 (2.6,5.9) 531(26,59) 027
Persons with data (#) (%) NA 62 (23.1) 393 (65.4) 455 (43.6)

PVL>5 log,, copies/ml NA 43 (69.4) 253 (64.4) 296 (65.1) 0.44
AIDS at enrollment () (%) 1524171 (88.9) 182/260 (70.0) 361/601 (60.1) 695/1,032 (67.3) <0.000t
Naive to antiretroviral therapy at enrollment {x) (%) 104 (59.4) 205(76.5) 477{79.5) 786 {15.4) <0.0003%

Median CD4 count (range}, (/mm?) 30 (2, 644) 54 (0, 815) 97.5 (0, 907) 61(0, 907) <0.0001
 Persons with data {r} (%) 93 (53.1) 196 (73.1) 460 (76.5) 749 (TL.T)

<200 (n) (%) 79 (85.0) 141 (71.9) 297 (64.6) 517(69.0) 0.0003

Median PVL-(range), (log,) 5.6 (5.6, 5.6) 54(2.6,5.9) 5.3(2.6,5.9 53(2.6,5.9) 0.50
Persons with data (#) (%) | (0.6) 70 (26.1) 460 (76.5) 531 (50.9)

PVL>$ log,, copies/ml 1(100) 49 (70.0) 297 (64.6) 147 (65.4) 0.52
Patients initiating NRTI(s) within 12 months of
enrollment () ("ﬁ:} (8) 148 (84.6) 231 (86.2) 488 (81.2} 867 (83.1} 0.16
Patients initiating HAART within 12 months of
ensollment (1) (5'0) 47 (26.9) 228 (85.1) 486 (30.9) 761 (72.9) <0.0001
Persons ever initiating HAART at the end of
study () (%) & 94 (53.7) 238 (88.8) 504 (83.9) 836 (80.1) <0.0001

z’rflf:g)" baseline CD4 of those patients (range), 18(1,762) 84.5 (0, 1,202) 94.5(0,1,063)  82(0,1202) 0.0
Persons with data (1) (%0} 84 (48.0) 234 (87.31) 486 (BO.87) 804 (77.01)
<50 () (% of all patients with CD4 in this category,
inclf.ld)iflg those ?:l thout initiating HAART) £ory, 46/100 (46.0) 91/103 (88.4) 200/219 {91.3) 337/422 (79.9) <0.0001
<200 ’ 67/131 (51.2) 152/169 (89.9) 324/350 (92.6) 543/650 (83.5) <0.0001
200-349 9/12 (75.0) 38/40(95.0) T1/91 (84.6) 124/143 (36.7) 0.12
=350 8/9 (88.9) 44/47 (93.6) 85/133 (63.9) 1371189 (72.5) 0.0002

HAART, highly active antiretroviral therapy; IDU, intravenous drug user; NA, not applicable; NRTI: nucleoside reverse-transcriptase inhibitor; PVL,

plasma HIV-RNA load.

DISCUSSION

In this study of 1,044 persons with HIV infection in whom
two-thirds were at the late stage of HIV infection, we found
that the spectrum and relative frequencies of AIDS-related
Ols remained similar in all three periods, with candidiasis,
PCP, and tuberculosis being the three most common diseases
within 3 months after enrollment (Table 2 and Fig. 1). After
initiation of HAART and prophylaxis for Ols, the number of
persons with new AIDS-related OI within 3 - 12 months after
enrollment decreased dramatically, and the common illnesses
during this time frame were cytomegalovirus disease, tuber-
culosis, candidiasis, and MAC infection (Table 2 and Fig. 2).

Most of the AlDS-related Ols in our study were similar to
those described in persons with AIDS in Western countries
before and after HAART, although the frequency of each dis-
ease may be different (3,8-10) and our study enrolled higher
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proportions of persons at the late stage of HIV infection in
the three periods. The proportion of persons with CD4 counts
below 200/mm? at diagnosis ranged from 39 to 43% in studies
conducted in Western countries (20-23}, while proportions
of persons in our study who were newly diagnosed with HIV
infection and had baseline CD4 counts less than 200/mm’
was 69.1% in carly HAART and 64.3% in late HAART. The
differences could be partially explained by the fact that
most of the persons with newly diagnosed HIV infection and
HIV-related complications in Taiwan were referred to this
university hospital. However, when compared with patients
in Western countries, the proportion of our patients who were
diagnosed at the late stage of HIV infection was higher,
suggesting that a lack of awareness and delayed diagnosis of
HIV infection in Taiwan could also be contributory.
Although all studies from Western countries consistently
demonstrate the benefit of HAART in the decline of HIV-




Table 2. Presentations of patients with AIDS-reated Ols within 3 and 3-12 months after enrollment and their baseline CD4 count

Periut 1:

Period 2: Period 3:

Variables 19946/23-1997/3/31  1997/4/1-2000/6/30  2000/7/1-2004/6/30  All pationts - Statistics
Persons with AIDS-related Ols within 3 months of
enrollment () (%) 136 (77.7} 166 (61.9) 286 (47.6) 588 (56.3) <0.0001
;\;!r::]f::)n baseline CD4 of those persons (range), 2 (1, 762) 34 (0, 805) 26 (0, 780) 27 (0, 805) 0.03
Patients with data (1) (%) 122 (69.7) 163 (60.8) 280 (46.6) 565 (54.1)
<200 133 (92.6) 148 (90.8) 262 (93.6) 523 {92.6) 0.56
Total cases of AIDS-related Ofs within 3 months of .
enrollment () 275 332 575 1,182
::gg;%""’s's () (% of total cases in each study 1475 (0.0036) 0/332 (0) 0/575 (0) 171,182 (0.0008) 0.23
Candidiasis 144 (37.8) 127 (38.3) 209 (36.3} 440 (37.2) 0.85
Cryptocaccosis 913.3) 1(21) 28 (4.9) 44 (0.7) 0.09
Cryptosporidiosis 19.4) 1(0.3) 2(0.4) 4(0.3) 1.00
Cytomegalovirus disease 25(9.1) 27 (8.1} 39 (6.8) 91 (1.7 0.48
Histoplasmosis 0 i) 1(0.3) £(0.17) 2(0.2) 1.00
Kaposi’s sarcoma 19(6.9) 14 (4.2 15 (2.6) 48 (4.1) 0.01
Lymphoma 541.8) 4(1.2) 6(1.0) 15(1.3) 0.67
Penicilliosis marneffei 3a.qy 8 (2.4) 9(1.6) 20 (1.7 0.47
PCP 48(17.5) 65(19.6) 10 (19.D 223 (18.9) 0.78
NTS bacteremia 10(3.6) 12 (3.6) 36(6.3) 58 (4.9) 0.1
Tuberculosis 33(12.0) 46 (13.9) 55(9.6) 134 (11.3) 0.14
MAC infection 441.5) 7(2.1) *23(4.0) 34(2.9) .06
NTM infection 401.5) 6(1.8) 17(3.0) 272.3) 0.32
Toxoplasmosis 140.4) 3(0.9) 6(1.0) 104(0.9) 0.65
PML 2007 1(0.3) 7(12) 10 (0.9) 0.35
HIV Encephalopathy 6(2.2) 3(0.9) 19017 19(1.6) 0.47
ren sr";‘:r:;;‘;‘] ::;i'?f)' (f;ol)a‘ed Ols within 3-12months 4, /¢ 4 12 (4.5) 18 (3.0) 62(5.9) <0.0001
?f;ﬂ?)" baseline D4 of those persons (range), 262, 507) 24.5(1, 147) 23.5 (6, 170) 25 (1, 507) 0.91
Patients with data () (%) 29(16.6) 12 (4.5) 18(3.0) 59(5.7)
<200 2% (96.6) 12 (100.0) 18 (100.0) 58 (98.3) 0.59
Total cases of new AIDS-related Ols withia 3-12
meonths after enrollment {#), recurvent cases are 46 13 22 81
excluded
Aspergiilosis (1) (% of total cases in cach study
period) 0/46 (0) 0413 (0) 0/22 (0} 0785 ()
Candidiasis 50(10.9) 3(23.1) 4(18.2) 12 {14.8) 0.51
Cryptococcosis 204.4) 1.7 0 (0) 337 0.58
Cryptosporidiosis 0im 0() 0 (0) {0y
Cytomegalovirus disease 12(26.1) 3(23.1) 4(18.2) 19 (23.5) 0.83
Histoplasmosis oy 0D 0(0) 00
Kaposi's sarcoma 2(4.4) 11T 0 (0) 3(3.7) 0.58
Lymphoma 12.2) 1(LT) 1 (4.6 3.7 0.73
Penicilliosis mameffei 3 ¢h.5) 0 0(0) 3{3.7) 0.42
PCP 142.2) 0(0) 3(13.6) 4(5.0) 0.08
NTS bacteremia 142.2) 0 (0) 2(9.1) 3(3.7) 0.24
Tuberculosis 5{10.9) 2(i54) 4(18.2) 11 (13.6) 0.74
MAC infection 6(13.0) 2(154) 4(18.2) 12 (14.8) 0.9%
NTM infection 2(4.4) 0 I (4.6) 3(37) [.060
‘Toxoplasmosis 2{1.4) 0 (0 0(0) 2(2.5) 0.69
PML 0.0y 0(0) 1 (4.6) 1(1.2) 0.43
HIV Encephalopathy 4(K.7 0 0 4(4.9) 0.28

AIDS-related Ols, AIDS-refated oppertunistic illnesses; MAC, Mycobacterium avium complex; NTM, non-tuberculous mycobacteria; NTS, non-ty-
phoid salmonella; PCP, Preumocystis carinif pnetimonia; PML, progressive multifocat leukoencephalopathy.

related morbidity and mortality, the proportional changes of
AlDS-related Ols vary with studies from different countries,
Proportional changes in AlDS-related Ols were observed in
studies from Australia and Europe (8,10), but not in studies
from the United Staes and Canada (1,3,9). Our results did
not demonstrate any significant proportional changes in any
of the AIDS-related Ols except Kaposi’s sarcoma from
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before to after the introduction of HAART. While candidi-
asis and PCP were the two common AlIDS-related Ols in
Western countries (3,10}, the proportion of tuberculosis in our
patients was much higher and remained unchanged in all three
periods. Overall, 11.3% of cases of AIDS-related Ols within
3 months were tuberculosis, which was still accountable for
13.6% of all AIDS-related Ols developing within 3-12
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Fig. 1. Percentage of cases of AIDS-related opportunistic illnesses
within 3 months after enrollment in three study periods. Period 1,
June 1994-March 1997; Period 2, April 1997-June 2000; Period 3,
July 2000-June 2004.

CMV, cytomegalovirus; MAC, Mycobacterium avium complex; NTS,
non-typhoid salmonella; PCP, Pneumocystis carinii pneumonia,
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Fig. 2. Percentage of cases of AIDS-related opportunistic illnesses
within 3-12 months after enrollment in three study periods.
Each duration of Periods 1-3 is in Figure 1. Abbreviations are in
Figure 1.

months after enrollment. The higher rate of tuberculosis was
likely due to a higher background prevalence of pulmonary
tuberculosis (0.65% by chest x-ray and 0.06% by bacterial
microbiology in 1993), a higher incidence of tuberculosis
(64.84 per 100,000 persons in 2001) in Taiwan (24) and an
increased risk of tuberculosis occurrence soon after infection
with HIV (25).

In the post-HAART era, most of the HIV-infected persons
initiated HAART in our study (Table 1), and the occurrence
of AIDS-related Ols decreased substantially within 3-12
months after enrollment. The significant decrease of AIDS-
related Ols was attributed to antimicrobial prophylaxis
and immune recovery following initiation of HAART (26).
However, AIDS-related Ols continued to occur in the first 12
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months of HAART, of which the spectrum changed during
this observation period as compared with that within 3 months
after enrollment. Following HAART, cytomegalovirus dis-
eases and disseminated MAC infection emerged as two of the
four leading AIDS-related Ols. Immune restoration inflam-
mation syndrome following HAART may be contributory in
individuals who may have subclinical infection (27,28).

Our study has several limitations. It was limited by the
small number of individual AIDS-related Ol occurring within
3 and 3 tol2 months after enrollment, and it may not have
enough power to demonstrate the changes of relative fre-
quencies among the three different study periods. We did not
compare the virological and immunological responses to
HAART among the patients in three periods. Patients enrolled
in the first period may not benefit as much as those in the
later periods because the regimens introduced in the early
period were more complicated, and patients enrolled at later
stages apparently had higher CD4 counts than those in the
pre-HAART era. Both of these may contribute to the differ-
ences in frequencies of AIDS-related Ols.

In conclusion, the spectrum and relative frequency of pre-
senting AIDS-related Ols remained similar among persons
at the late stage of HIV infection in Taiwan in the pre-HAART
and post-HAART eras, although the risk of developing AIDS-
related Ols has significantly decreased following initiation
of HAART.
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HIGHER SEROPREVALENCE QF ENTAMOEBA RISTOLYTICA INFECTION IS
ASSOCIATED WITH HUMAN IMMUNODEFICIENCY VIRUS TYPE 1INFECTION
IN TATWAN
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Abstract.  We assessed the seroprevalence of fntamoeba histolytica infection using indiredt hemagglatination anti-
body (THA) assay among 667 HIV-infected persons {group A). 1311 asymptomatic HIV-uninfected persons seeking
anonyinous FIV testing (group B), 616 HIV-uninfected controls with gastrointestinal symptoms (diarrhea andfor liver
abscess) seeking medical eare (group C), and 2,500 healthy contros undergoing health check-up (group D). An IHA titer
= 128 was delected in 7.1% of group A, 2.5% of group B, 1.8% of group C. and 0.1% of group I (P < 0.0001). The
highest seroprevalence (11.2%) was noted amoeng HIV-infecled persons who were men having sex with men {MSM)
3039 years of age. Compared with persons with gastrointestinal symptoms, the adjusted odds ratio for having high 1HA
titers among HiV-infected persons was 3.206 (95% confidence interval, 1433, 7.176: P = 0.005). These findings show
that 111V-infected persons, cspecially MSM 30-39 yeurs of age. are al sigmlicantly higher rislc of £ histolytice infection.

INTROBDUCTTION

Invasive amebiasis has been rarely described in men having
sex with men (MSM)?® or persons infected with human im-
munodeficicney virus (HIVY in the western countries® despite
the facl that as many as 20-30% of MSM are colonized with
Ftamoeba dispar that is nonpathogenic and will not induce
positive amebic serologies.* ¥ In a large retrospective review
of > 34,000 1TEV-inlecied persons, only 111 were diapnosed as
having amebiasis, for which differentiation between E. hiy-
tolytica and E. dispar was not made.® However, recent sero-
logie studies suggest. that positive amebic serologies indicative
ol past or currenl episades of I histolytica infection is not
uncemmen in MSM. and the seroptevalence of E, histolytica
infection of MSM is much higher than that of beterosesual
males and commercial sex workers.”? Furthermeore, case se-
ries studies also suggested thal invasive amebiasis is an
emerging parasitic disease among MSM wilh or without HIv
infection.'® In three metropolitan cities in Japan, > 30%
(56%) of 55 men diagnosed as having amebic colitis or liver
abscess were MSM, and 453% of the 47 persons tested bad
HIV infection.’” The fikely cause of the higher rate of inva-
give amebiagis is the higher intestinal colonization rate by 12
histolytica that is pathogenic and may induce positive amebic
serologies. '

To better undlerstand if HIV-infected persons have a higher
seroprevalence rate of I hisrolytica infection than persons at
tow risk of HIV infection. we conducted a serclogic study of
four different groups of persons: persons with FIEV infection,
asymptomalic HIV-uninfected persons seeking anonymous
HIV testing, persons without HIV infection who presented
for medical care because of gastrointestinal symptoms (diar-
rhea and/or liver abscess). and persons who underwent health
cheek-tp al (he hospital. We will show that positive amebic
scrologies are significantly more common in HIV-infected
pesong, especially MSM.

* Address correspondence to Chien-Ching Hung, Department of In-
teraat Medicine, Natjional Taiwan University Hospilat, 7 Chung-Shan
South Road. Taipai 100, Taiwan. 13-mail heeQ401@ha. me.ntu.edw.tw

MATERIALS AND METHODS

Between JTanuary 1. 2000 and December 31, 2004, we con-
ducted a seroiogic survey of prospectively collected bloud
specimens from four groups of subjects at the National Tai-
wan University Hospitai (NTUH) to understand the sero-
prevalence of E. fistolytica infection in Taiwan, NTUH i
located in Taipei City and provides primary and tertiary
medical care Lo residents all around Tajwan. It bas been the
largest referral hospital for IV care in Taiwan, where an
estimated 36 per 100,000 persons were dingnoscd as having
HIV-1 infection as of June 30, 2005, and MSM accounted for
40% of (he cases. The characteristics of persons receiving
HEV caze at this hospital have been described previously.”” In
brief, 70% of the HIV-nfected persons were cdiagnosed with
AIDS according to the 1993 revised surveillance case defini-
tion™: three fourths of them bad received highly aclive anti-
retroviral therapy. The majority of the persons acquired HIV
through sex routes, 60% were MSM and 33.0% were betero-
sexlials.

Four groups of study subjects were defined: group AL 667
consecutive npon-hemophiliac HIV-infected adull persons
= 15 years of age seeking HIV care al the NTULEL group B,
1,311 persons seeking aponymous lesting for IV infection
whose lest 1esulls were negative; group , 616 palicnts with
gastrointestinal symptoms (diarrhea andfor liver abscess) who
sought medical care at the hospital and were tesled negalive
for HIV infection: and group D. 2,500 persons who sought
healtls eheck-up at the hospital. Persons of group B3 did not
undergo anti-HIV antibody festing and were considered s
controls. A standardized case record [orm was used to collect
information of risk behaviors for HIV transmission among
persons who were 1 V-infected and persons whe sought
anenymeous HIV testing. However, because of the anonymity
in the latler study group, we were unable Lo identify the exact
number of persons whoe might have repeat HIV testing over
the 4 study years.

Anti-HIV antibody assays (SERODIA-HIV: Fujirebio, To-
kvo, Japan) and indirect hemagglulination anlibody {IHA)
assays {Ceilognostics; Boehhringer Diagnostics. Marbusg,
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Germany) were performed by foltowing the manufacturer’s
instructions by research assistants who were blinded to the
clinica) characteristics of study subjects. A person was con-
sidered to have serologic diagnosis of E. histolviica infection
when the blood specimens showed u high 1A titer that was
defined as 1:128 or greater. The Institutionad Review Board of
the hospitat approved the sludy protocol.

All statistical analyses were performed using SAS statistical
software (Version 8.2; SAS lnstitute, Cary, NC). Calegorical
variables were compared using x° or Fisher’s exact test, Non-
categorical variables were compared using Wilcoxon's rank-
sum test. The multiple logistic regression was used tc identify
the risk factors associated with high THA titers. Odds ratios
and 95% confidence intervals (CIs) were also caloulated. All
lests were two-lailed. A P < 003 was considered significant.

RESULTS

The demographic characteristics of the persons of the four
study groups underpoing 1A assays are shown in Table 1.
HIV-infected persons (group A) and persons who soughi
anonvmous HIV tesling {(group 13) were younger and more
likely to be men than persons of the other two groups. Per-
sons who were HIV-uninfected and underwent IHA assays

because of gastroinlestinal symptoms (group C) were signifi-
cantly older than those of the other three groups,

HIV-infected persons had a significantly higher seroposi-
tive rate of E. histolvtica infection, followed by the persons
wiio were al sk lor HIV infection, persons with gasirointes-
tinal symptoms, and healthy controls (Figure 1), Of the 667
IV infecled persons. 47 (7.1%) had high 1A titers, with
titers ranging from 128 to 8192 (median. 128). Of the 1,311
asymplomatic persons al visk for FITV infection, 33 {2.5%)
had high IHA titers: all had a titer of 128, Of the persons of
the other fwo groups at tow risk of HIV infeclion, the seio-
positivity rate of amebic infection caused by E. histolviica was
1.8% (11 of 616) and 0.1% (3 of 2.500) in HIV-uninfecled
persuns with gastrointestinal symploms and healthy controls
whose FIIV status was unknown, respeclively (Figure 1), Over
the 4 sindy years. there were no trends of increasing sero-
prevalence of F. histelytica infection in the four study groups
{data not shown).

When the seroprevalence of Jo. histolvtica infection was
compared after stratification by age group and sex among
persens with FIV infection, those of the age group between
30 and 30 years who were MSM had the highest seropositivity
rate (11.2%; Table 1). More than 80% of the persons with

TaBLel
Characteristics of the four proups of persons undergoing THA testing, 2000-2004

A persons with HIV infection

C: persons with
gastrointestinal  I): pursons uiderpoing

13 persons at risk for
symptoms physical check-up

IV infection Statistics P

Person number 667
Male sex (%) 621 (93.1)
Median age of all persons tested in each group,

years (range} 34 (17, 81)

<20 (n) (%) G {0.9)
2020 192 (28.8)
20-39 266 (39.9)
4049 111 {16.6)
30-59 60 {9.0)
> 60 32{4.8)
Persons with high THA tters (== 128) (%) 47 {1.1)
Male sex (%) 47 {100)
Risk behavior (%}
Homosexual/bisexual 468 {71.2)
Helerosexual 154 {23.4)
1818 182.7)
Others (including unknown) 21 2.0)

Risk behavior with high THA (iters (#/N) (%)
Homosexual/bisexunal 414468 (8.8)
iicterosexual 2/854 (1.3)
Dy 118 (5.0)
Others {including unknows)

Median age of persons with high THA tilers,

years {range) 35 (20, 34)

Ep a2
Al 3.
3039 26 (9.3{
40-49 8(712)
50 59 3(5.0)
3 60 0@

Median age of MSM wilh high 11 A titers (range}
Prevalence of high IHA titers in cach age group
of MSM

24 (20, 52)

<20 (N) (%) 045 ()
20-29 104161 (6.2}
3039 2372006 (11.2}
40 -49 6/67 (9.0
= 50 229 (1.0

NI ALY P =00

1311 616 2300
1087 (81.1) 382 (62.0) 1749 (70.0) < (L0001
25 (15, 83) 56 (15.98) 35 (15,91} < L00M
67 (5.1) 16 (2.6} 9034 136.2) = 00001
G99 (53.3) 36 (9.1 227 (9.0)
368 (28.1) 47 {10.9) 230{9.2)
1140 (8.4) 140 (16.2) 202 (14.5)
46 (3.5) 102 (16.6) 426 {17.0)
21 (L.6) 275 (44.6) 351 {14.0)
33(2.5) 11 (1.8) 3{0.1) < (LOG01
31(93.9) 7 (63.6) 2{66.7} < (L0001
AvsB
312 (23.8) NA NA < 0.0001
330 (40.4)
0ty
471 (35.9)
147312 {4.5) NA NA 0.02
14/330 (2.6) 0.33
O ’
ST P =001 0.007
32 (19.72) 48 (30.71) 40 (43, 62) 0.0003
1(1.5) G oy 0 (0} .14
14{2.06) G0 00y (LO07
7{1.9) 2{3.0) a{0 < 10,0001
7 {6.4) 4 {4.0) 2(0.6) 0.0004
2{6.3) 242.0) (0} < 0.0003
1¢{4.8) I 1(0.3) 010
30419, 50} NA NA 022
1/21 {4.8) 1.00
G189 (3.2} .18
377 (3.9 0.06
319 (15.8) 0,30
176 (16.7) 0.44

1L, intravencus drug user: NA. not available; M8M, men who have sex with men.
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FIGURE 1. Seroprevalence of E. histolytica infection stratified by
age among [our different study groups. This figure appears in color at
www.ajtmh.org.

high IHA titers in the group A and B were between 20 and 49
years of age. In conltrast, most of HIV-uninfected persons
with gastrointestinal symptoms who had high IHA titers were
in the age groups of 40-49 years or greater (Table 1). The
proportion of male sex in persons with high IHA titers in
groups A (100%) and B (93.9%) was significantly higher than
persons in groups C (63.6%) and group D (66.7%). In addi-
tion, men in groups A and B had statistically significantly
higher seroprevalence of invasive amebiasis than women,
which was not seen in men of groups CC and D (Table 1).

Compared with healthy controls, all of the other three
groups of persons were al statistically significantly higher risk
for having positive amebic serologies (Table 2). Compared
with HIV-uninfected persons who presented with gastrointes-
tinal symptoms, HIV-infected persons remained at a signifi-
cantly higher risk for having positive amebic serologies with
an odds ratio of 3.206 (95% CI, 1.433,7.176; P = 0.005) after
adjustment for age, sex, and year enrolled (Table 2). Com-
pared with HIV-uninfected persons seeking anonymous HIV
testing, the odds ratio for having posilive amebic serologies
among HIV-infected persons after adjustment for age, sex,
risk behavior, and year envolled was 1.349 (95% CI, 0.767,
2.347; P = 0.30). although the seroprevalence of E. histolytica
infection of the latter was significantly higher than that of the
former (Table 2).

DISCUSSION

In this study, we found that, in Taiwan, HIV-infected per-
sons were at statistically significantly higher risk for £ his-

TABLE 2
Summary of adjusted odds ratios and 95% confidence intervals of
high titers when comparisons were made with each other among
the four study groups

Group B Group C Sroup D
Group A 1.349 (0.767, 3.200 (1.433, 50.838 (15.651,
2.347)% 7.176)+ 165.135)%
Group B 1.638 (0.608, 20,188 (8.354,
44100t 101.985)+
Group C 15.294 (3.804,
60.527)+

Group A, 667 HIV-infected persons; group B, 1311 HIV-uninfected persons seeking
anenymous HIV testing; group C, 616 HIV-uninfected persons with gastrointestinal symp-
toms; group 1, 2500 persons seeking health check-up.

* Adjusted for age, sex, risk behavior, and year enrolled.

+ Adjusted for age, sex, and year enrolled.

tolytica infection than persons secking anonymous FIV tesl-
ing, healthy controls, and HIV-uninfected persons with gas-
trointestinal symploms who underwent serologic tests for
invasive amebiasis. Persons seeking anonymous HIV testing
may represent persons at high risk for HIV transmission re-
gardless of risk behavior, whereas healthy controls and HIV-
uninfected persons with gastrointestinal symptloms may rep-
resent the low and high risk of E. histolytica infection in Tai-
wan, respectively.

The seroprevalence of E. histolytica infection may vary
with geographic regions and populations studied. There is a
high prevalence of colonization and infection with E. his-
tolytica in developing countries.*> 7 For example, 15% of the
children in Bangladesh had serologic evidence of prior or
current episode of . histolytica infection, and reinfection was
common. ™' In Vietnam, the prevalence of E. histolytica in-
fection among adulls was 11.2%, and the mean half-life of
infection was estimated to be 12.9 months.'” In Taiwan, we
found that O of 144 HIV-uninfected healthy adults was in-
fected with E. hisrolytica determined by amebic antigen tests
of the stool specimens, and 0 of 178 had high 1A tilers
suggestive of past or current E. histolytica infection.™ These
findings of low background seroprevalence of . histolytica
infection in Taiwan was further supported by this study with
a larger case number, in which only 3 of 2,500 (0.1%) adults
seeking health check-up had high IHA titers.

Despite the fact that prevalence of colonization and infec-
tion with E. histolytica has been low in developed countries,
E. histolytica seems to be an emerging cause of parasitic in-
fection in MSM in several developed countries. In Italy and
Japan, the seropositivity rates of E. histolytica infection have
been previously reported to be as high as 20% in MSM whase
HIV status was not known; the rates were significantly higher
than heterosexuals and female sex workers.”™ More than 5%
(5.7%) of 140 MSM in a study conducted in the United States
had serologic evidence of E. histolytica infection, which was
found to correlate with intestinal colonization with F. his-
tolyrica.”® In this study, we further provided evidence that
HIV-infected persons who were MSM at the age of 30-39
years were at particularly higher risk for having serologic evi-
dence of E. histolytica infection (Figure 1).

The higher seroprevalence of E. histolytica infection in
HIV-infected persons in our study is related to a higher rate
of intestinal colonization with E. histolytica infection,™® which
is different from the findings in previous studies from westem
countries where a substantial proportion of MSM are colo-
nized with F. dispar that does not cause invasive diseases or
positive amebic serologies.'™ Retrospective case reviews in
Taiwan and Japan indicaled that invasive amebiasis was an
emerging parasitic disease among HIV-infected persons who
were MSM.'?*2 In three metropolitan cities in Japan, MSM
and persons with HIV infection accounted for 56% and 45%
of the reported cases of symptomatic I, hisiolytica infection,
respectively.’” Of 49 HIV-infected persons with invasive ame-
biasis in Taiwan, 41 (83.7%) were MSM.™* Both studies indi-
cated that MSM who are HIV-infected are at higher risk for
invasive amebiasis. Furthermore, we found that in 111V-
infected persons the rate of E. histolytica infection among
MSM (8.6%) was significantly higher than heterosexuals
(2.0%) and HIV-uninfected healthy controls (0%)."?

Among MSM, E. dispar may be transmitted through fecal-
oral route and oral-anal sex. Infection with E. dispar is con-
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sidered as the sentinel sign of oral-anai sex practice in the
developed countries where the Hkelibood of acquisition of
amebic infection (hrough contaminated waler or food but
without foreign travel is low.”™ Such an association between
L. dispar and oral-anal sex praclice may alzo be applied to the
case of J7, histolytica infection among MSM. In this study. we
found that MSM who are TH'V-infected are indeed at higher
risk for invasive amebiasis, even higher than the HIV.aninfected
persons who sought medical care [or gastroinlestinal symploms.
The findings imply that MSM have to lake precautions against
acquisition of J2 hisiolytica during oral-anal sex with persoms
residing in or returning from endemic areas of E. histolvtica.
The study hax several limitations. and interpretalion of the
data should be cautious because of selection biases. First, we
did not ¢oliect the chinical information of IHV.infecled per-
sons regarding gastrointestinal symptoms or HIV-uninfected
individuals with gastrointestinal sympioms regarding whether
their symptomatology was related to E histolytica infection.
We might have overestimated the seroprevalence of 12, his-
tolytica infection because the enrolled HIV-infected patients
were nrre inununesuppressive and had more gastrointestinal
svimptoms. However, our previous study has shown that in-
vasive amebiasis and u high seropositivity rate (10.0%) for F.
histolytica occurred when HIV-infected patients had CD4
count of 200/p.1. or greater when opporlinistic infections of
the gastrointestina) tract is less likely to develop.™ Compared
wilh e persons secking medical care because of gastrointes-
tinai symptoms, seroprevaience of E. histolvtica infection re-
mained significantly higher in HiV-infected persons. Second,
we might have underestimated the seroprevalence of those
persons who sought anonymous FITV tesling because we were
not able to exclude the possibility of repeat HIV testing.
However, in a reeent study of 213 MSM who frequented gay
bathliouses in Taiwan, the estimated seroprevalence of £
histolytica infeclion was 5.6% .7 a rate similar (¢ that of the
study by Sorvillo in the United States.”® Third, the study was
cenducted in a metropolitan city where invasive amebiasis is
rare in the general population. The findings may not be gener-
alized to developing countries that sre endemic for I Disiolytica
infection and having rapid increase of case numbers of HIV
infection,” = although . histolytica and E. dispar infection is
also more prevaient in persons with HIV infection and ATDS.*
In conclusion, our study supgests that 11V infection is as-
socialed with increased risk of serologic evidence of amebic
infection caused by £ hisrolytica in persons who are MSM.
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Protease inhibitors (PIs) are associated with dyslipidemia. Single-nucleotide
polymorphisms (SNPs) in genes involved in triglyceride (TG) metabolism may play a role in
Pl-induced hypertriglyceridemia and can be used as a genetic marker. A total of 284
HIV-infected patients receiving clinical care at National Taiwan University Hospital were
enrolled for this study. Among them, 154 received Pl-containing antiretroviral therapy and
130 received non-PI therapy. Genomic DNA was extracted from EDTA-containing blood
samples. The APOAS (1891T/C, 715G/T, -1131T/C, and 553G/T), APOC3 (-455C/T, -482C/T,
and 3238C/G), and SREBPIc (3322C/G) genotypes were determined by PCR amplification
and restriction enzyme digestion. All statistical analyses were performed using SAS statistical
software (Version 8.1, SAS Institute Inc., U.S.A.). Categorical variables were compared by y*
or Fisher’s exact test. A P value <0.05 was considered significant. The baseline demographics,
including the mean age (39.6+£10.5 vs. 38.1+11 years), gender percentage (85% vs. 84%),
BMI (22.843.2 vs. 21.842.8 kg/mz), TG (187.1+£129.4 vs. 191.7+185.7 mg/dL) and
cholesterol (199.2+63.4 vs. 191.7+43.9 mg/dL), were similar between the PI and non-PI
containing therapy groups. Forty-six (PI group) and thirty-three (non-PI group) percents of
patients developed hypertriglyceridemia at 6 months. A strong correlation between APOAS
-1131T/C and hypertriglyceridemia was observed in patients receiving PIs. Carriers of the C
allele had higher mean TG [416.7 £ 471.7 vs. 197.1£123.9 mg/dL; p<0.01] and cholesterol
[208.3£76.2 vs. 186.4+36.4 mg/dL; p=0.03] compared with non-carrier after 6 months, but
such effect was no observed after 1 year. At one year after therapy, carriers of the APOAS
553G/T variant [556.9+£362.4 vs. 319.5£310.6 mg/dL; p=0.03] and the SREBP11c¢ 3322C/G
variant [352.5+£336.1 vs. 229+153.2 mg/dL; p=0.01] had significantly higher TG levels than
the non-carriers. In the non-PI receiving group, only the APOAS -1131T/C and SREBPIc
3322C/G variants were associated with hypercholesterolemia after one year. No correlation
between hypertriglyceridemia and the SNP variants was observed. Our findings indicate that
APOAS (-1131T/C and 553G/T) and SREBPIc (3322C/G) genotypes can be used as a
prognostic indicator for hypertriglyceridemia in HIV patients receiving PIs. The absence of

contributions by other SNPs may implicate the race-ethnic specific differences.

Key words: AIDS ~ SNP ~ APOAS -~ hypertriglyceridemia ~ protease inhibitor
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A LR F s REge s % Al
Boogd Baggg e T vl AT g EERARELE S LA
R G ok HETE - PIEE S R o A4 (1891T/C)  #7it * ¢h
515 % e AY sl B AR 2 AR K¢
2 4e b R A AT REOPEE b 4 o i
* sl G ia CARH AF iRl G © AP

o be AP RGP R - F g B R
Bl 3 Ak 0 o gh4t (-1131T/C) R ST R z
AFRES ] S A& A e 4r b
ER - et R Prdor B R PRI A T o4
— % Hoted @# % 313 5 FEH A | G
A 4k ) 4t VA AN A RRR PR AR E L
Uy P o %R el 5 A 0 o £4% APOC3 -455C—T 3 APOC3-PF Fr

APOC3-PR PCR #j¢ i * 313 » 554 PCR & 4 =% | 5 230 bp - PCR & 4 #t Fok I
5740 132bp 4ct 98bpo £ 7 5 EF R AP NI o F LG 230bp F A 7 % B npy
Fiiz § s 4o 4-4 APOC3-482C—T % APOC3-PF v APOC3-PR PCR #jie? i * 3l

~L¢

»F5 8 PCR A 47 ¢~ -] 5 69 bp 4r 161 bpe PCR A& 4 4 Mspl *» 11 145bp 4c + 16 bp>
AN A EBE PN E A ET 69bp v 161 bp B A 7 BB APz F A A o
&4 APOC33238C—G (Sstlsite) % APOC3-3UF = APOC3-3UR PCR #jis® & # 31
3 S8 PCR & 4+ ¢4 -} % 552 bp e+ PCR & 4+t Sac1*» 1 320bp 4t 232bp» % #
P EARR PRI F AT S52bp FFA T R B Pl A7 1) o 444 SREBPIc
(3322C/G) % SREBP-3F {r SREBP-3R PCR #jir¥ ¢ * 313 » g8 PCR & 7 e~ /] &
151 bp e PCR A 44 Xmn 1+ 3 93bp 4c F 58bp > 4 7 ot 5 o % B chi e ik o 2 L5
3 151bp P 7 B R P iz s 4 o
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Apo A5- SNP 2

124

129 C2

APQO C3-Sst |

61 63 65 67 69 71

73

62 64 66 68 70 72 74
-

L e e e e

Apo A5- SNP

116 119 122 124 129 C2

APQO C3-482CT

116 119 122 124 129 C2
115 118 120 123 125 130 C4

APO C3-SREBP
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aSE23F TGAGCCCCAACAGCTCTGTG

aSE23R TTTCCTCTGTCCCAGCAGCG

a5SE4-2150F TGGTTCCCCCAGAGGATCAG

a5SE4-2150R TCGGCGTATGGGTGGAAGAG

aSE4-2500F GCAACTGAAGCCCTACAC

a5SE4-2500R CTCAGTCTCCTGGTCGATG

a5SE4-2950F TTTCCGCCAGGACACCTAC

aSE4-2950R GAGCATTCCCAAATGAGCAC

a5-3258F CTCTGAGCCTCTAGCATGGTTGAGT
a5-3340F ACCAAAGGGGCTGCTGTCTCGTGCA
a5-2200R ATCCAGGCCGTCAGACTGCTAGGC
APOC3-PF GGATTGAAACCCAGAGATGGAGGTG
APOC3-PR TTCACACTGGAATTTCAGGCC

APOC3-3UF GATTCCTGCCTGAGGTCTCAGGGCTGTCGT
APOC3-3UR CCTGGAGTCTGTCCAGTGCCCACCCACA
SREBP-3F TGAAATTATTTATAATCTGGGTTTTGTGTCTT
SREBP-3R CATCGGGAAGAGCTAAGTTAAAAGTTGTG
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T35z b fin &

T R

= 2 - & = B2 - &
JR* Fov fiE 369.2+367.6 336.0£315.5 203.9+£60.5 | 206.2+53.2
P ) 297.1+400.7 365.7+337.7 195.6£66.6 | 206.5+52.8
416.7£471.7* 384.54+325.2 208.3£76.2*% | 205.6+51.4
197.1£123.9 313.8+329.0 186.5£36.4 | 207.2+54.9
534.8+655.6 556.9+362.4* | 217.3£110.6 | 207.1£57.0
284.8+£292.5 319.5+310.6 195.6+49.2 206.2+52.3
297.4+306.1 304.7£274.5 200.7£51.7 | 206.4+57.5
330.3+497.1 358.4+£365.1 195.6£83.2 | 201.9+39.9
306.0+321.6 307.3+279.2 203.8+£53.2 | 206.6+56.5
314.2+492.3 354.3+360.4 188.0£83.0 | 201.4+42.4
322.6+349.7 311.3£292.2 203.0+55.2 205.5+56.8
288.5+421.9 335.1£324.0 193.2£74.6 | 204.5+46.9
250.2+293.9 229.0+153.2*% | 197.9+61.3 | 196.7+50.2
333.2+410.0 352.5+£336.1 199.34+65.3 207.9£53.4
3 PRF v 217.3+172.5 456.0+518.0 | 192.6+40.9 | 180.0+18.5
i o] 225.24307.5 167.7+ 16.5 195.9£46.5 | 153.0+5.6
248.0£307.8 398.4+466.7* | 190.8+41.3 | 175.8+18.5
190.7+178.7 167.5+23.3 198.8£47.0 | 150.0+2.8
331.9+484.7 168.0£12.2 184.4£42.1 | 159.0+ 10.1
198.6+172.1 359.8+428.1 196.6+44.3 | 170.0+21.1
237.7+236.8 357.2+429.5 194.4£44.6 | 171.8+19.2
201.5+143.3 184.0+32.2 201.3+45.1 | 148.0£20.2
240.5+238.1 357.2+429.5 195.3£44.3 | 171.8+19.2
196.6+141.5 184.0+235.2 199.2+46.1 | 148.0+18.3
241.5+£231.8 433.0+£532.4 195.94+46.3 169.3£19.3
206.7+185.4 198.3+39.5 197.3£42.8 | 167.3+24.6
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261.0+£224.9 736.0+697.2* 179.8442.9 193.0+ 2.8
218.6+211.0 171.0+ 38.2 200.6+44 .4 158.6+12.6
B EEHLE
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®- - 2 Kaplan-Meier B % % (& & HDV ~ HBV ~ HIV g % ¥ )& $t & = (HBV ~ HIV & %

F)EA LR (7 HDV g 44 7 13 2 &1 4 5 P=0.001)

1.0 -
(7] 4
Q0 I
® .89
o |
S 74
& |
s 61
S "
2 51"
2 Lo
§ 4 b e - Htd -t - —+
S 3
[
o
5 27 HIV / HBV
T HIV / HBV / HDV
o
.0
0 20 40 60 80 100 120

Time, months

M- - 4 Kaplan-Meier 27 % 2(& # HDV « HBV ~ HIV & % )2 $ & 2 (HBV - HIV
Ba¥)2~= (i) £8 (M7 HDVE A4 327~ > P=0.02)
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Proportion of patients who survive
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2 R {t1ER

VR EH PR B0 PR vpu AFIR AN CRRETRAE 2 4 F T
FmE 2 6" ¥ HAART $ HCV 4 A5 %8 2 5

B

AR s FrREBRP T
FL AR IRER-HAH
NEHPF 999 #1721 p3 95 & 12 % 31 ¢

Xk AFTHRL TELY > 3 AL AR R D kX
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[ e CIR I C A"+%  genetic drift
e

P EBRIPE R L GRIDAFAF EP L2 - Lo, A A EP I F
NAREREEHILAFARBL v AR, E 3000 402 Bk R A IS R P

HCV i B 4. #-k A 2 95 i S an™ it e g CAPFUp4 F 4 2%, MR %9l
P RSB A KRR REAS R AR TR PR CAT U RA LR C
WFL A PATIRET R X AR PP CARI RS FE LR R LR, LB
Rt gl AP 2005 Ew Gk EEpHLEH T CATURAR AL}
paired sera s 3 21 A . it ﬁii@l}i:jﬁg,&%\% HAART # 27 % * {4 an]s:—:,{;;ﬁ;g, A T %R

D

£ genetic diversity 2. # . 12 nonsynonymous(y)¥? synonymous(s)Z_ " ¥ (dN/AS ) & %, &
region core2 vt ] 5 0.33~4.5, { region E2 vt 5] 5 0.5~1.3. 4 ** HCV %24 AIDS 5 +
¥ A genetic drift, 38X E 4 A D F 2 FLEB R L aiF RS Bz s b, 2 F%H
Hepimvx ) FPRE NN CDAkP P EE T ARSAHCVAFRZRS DL ERS Lk, 78
[ £ kLR,
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TR A

AR LE ISR A A e S E(20060)7 P ¢ REL- F AL AT A & LR R K
RGBS E, a2 Faa R AZATERCED RBERHM RPN EF A
ATk (1] FaafEALE () hamA GRS EpIR e 2K, AT A

zgm@@ﬁ,aﬁu@w«:)%@%ﬁ%ﬁﬁﬁ%k%@@,%&%ﬁ,—&%,%%i
ZE A TH bArkR IEM, ZHRRFREZREY (Z) RP W2 TER, SHLFE
g g @Vm‘145@,@ﬁﬁﬁi%i.Sﬁiﬁﬁ%%{uBﬁAmﬂﬂé

Fhe

N
-“L 5*34

T
P

A [3], K 2004 EASATR AR ARITAYE, G 1A RXRAAH, wEAIETRH 2
4,ﬂa?ﬁ%§B£AE£yiﬁ£.ﬁ%%%%ﬁﬂ

T[] P SR E o G ERLL T F LR RS i

%“@%w@ﬂéﬁ%iﬁ%ﬁﬁ—%wwvﬁéi,N%&ﬁ%ﬁ WL E . Tkt
HIV-HCV F g %4 Hf s i, 3383 % 54 #4000 HCV 2 3273 . HCV

¢ 43 quasi-species 7 &, H & F]- #44p 7 4 RNA polymerase #% 22 R %73 B. F73

quasi-species 2 ¢z, HCV 4 th § SEFPFR @ ‘& %5 ¥ 54 B (population frequency), ¢+ ¥
“T3) genetic drift, X T x - FLpF A F - FREEG FLx%, 7 - £ Ly% X>Y &
Y>X. iz Bk €5 quasi-species 7z F] % £ 4F #2 & (complexity of genetic variation).

hofk * 2 ¢ B8 genetic drift, e & R4 B¢ genetic drift 2 ##AF, Flm 3 3 - R2F Y

AN Hop b s 2 TR S% R, § %57 parvovirus B19 pid g A0 EREY T F T
Eﬁii%]i HORP -GN A REFRZVERY, 1Ty BI9O 2 %, V- 2Rl A
O FE PR S EE E R %?:L:%—:;?;% B PRAR 2 G ‘27"‘5-“,/]% [8,9]. B19 £_DNA s+, H
AFIENARTL Fl - SR A BIO LR ADBEEMP 7 ¢ 5T BIO AFRE. AKX, A
et aZ ETBIOE R - £ BI9ORm4 473 A A TFIR ¥ & B (genetic drift)z i
5 FIA G FE /(;?33 i g :‘Ff Zn R AFEs LR 1:@3% tk- quasi-species (Table
), BREFFELT AL L AL 2 K4 fR(major circulating strain). & &= B 2, 3 PCR

products # direct sequencing % % T & i i® % £ (mutations).
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Table 1 genetic drift is not observed in NS-1 clones derived from three longitudinal
serum over a period of 12 months

Date Clone sites of variations
96-04 1 1544 T—C 2062 A—G 2068 A—G
2246 C—T 2435T—C
2&3 2153 A—T 2329 G—C
4 632T—C 1153 A—T
5 664 A—C 1146 T—=C 2324T—C 2329G—A
6 521 T—=C 797 Adeletion 1573 A—G

1791 G=A 1797 A—>G
1377T—C 1534 A—>C 2188 G—A 2442T—C

96-10 1

2 no nucleotide sequence variation

3 1003 A—C 2305 T—C

4 1608 A—T

5 1580 A—G 1725 A—>G

6 637T—=G 978 T—>A 1260 T—C
97-03 1 1534 A—>G

2 1181 A—>G 1643 T—A 2334T—A

3 1800 A—G 2176 C—T

4 1754 T—C

5 477 T—-A 2293 A—>G

6

1642 G—>A 1728 T—C

Boben, A B bR Y RS Bpd B iR, BIOAFIEF A FILA S R BB H
X % (Table 2). BI9 54 5 A Fte 5 822 DNA 54, = 4r & HAART ipf #6100 5 gk F1 R

)

, PR X Hengy AR A 52 s2 % (non-conserved), &+ & positive selection.

Table 2 The sequential changes in B19-ZO isolates (direct sequencing of PCR

products)

Nucleotide Date (year-month)
position consensus 97-12  98-06  98-09 98-11

460
462
517
934
935
2167
2217
2250
2421
2485
3271
3333
3491

aE>-H0000

Q

> O>HA>000Q05 0
> > Q> g

>rOrx-HO-arsa0Q» >

-

SN N N e aA
> > = > Q
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3708 A A A A C
3711 G G G G T
3726 G G G G C
3782 C C C C G

AR - BER LRS- R ARG §R S ERPRS ) P genetic drift. hiFd -
EAPEF C J’”’-:\Ifiaa% AFZ LAy, HEFL FIHAART v ie k4 b ¢ BEC
ﬁ‘]“*-‘:‘{:}ﬁ;i e genetic drift. 7 @ﬂﬁﬁ,&ﬁ{? P 5, oW Aae oA E A A BITR % HIV 0

S SRS RE L JeE B E Y T NES S L f,%,ﬁ«gﬁ_ $]# * HAART z
R PE(CDA<300)is, BF AV ALHABEA RA BTV R g 2 EHHERI BE C 7
W pA A TR T R gL b F (L C AT R A 2 genetic drift B2
. S kg e d_C 3% m # ehhypervariable region (HVR) —1 [19]. = 4 J5 (¢ AIDS
B)2$ HCVR 442 dk 4 0i¢ * HAART (3 # 98 { 5 X%, # &t * HAART - &

3

6, & HVR-1 § 42 CD4 £300 i * X 67 2 PRz RE.
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TR 2
Fis

A FR2005 E D iRl g HE S H ] CAPFURA R FF 2 J paired sera ik
21&.ﬁ%&%—?ﬁﬁﬁi,#%&i(m4j$ﬁﬁ.ﬁii%@@ﬁﬂﬁk.éﬁi%

AR B 18 317 2-70°C.

HCV 2 HVR-1# %
PEEF P2 DNA 5 B3 7
12 RNA extraction kit 44 B~ 200ul x 73 ¢ 2. RNA. {|* & $&4fs 4 random primers % #

cDNA. 2 PCR purification kit % it {5, #& 7 % fanested PCR. # * 2 primers 4= (i% referencel9

TR )
First round PCR , outer primers
Sense nt 802-841

5'-GCG TCC GGG TTC TGG AAG ACG GCG TGAACT ATG CAA CAG G-3°

Anti-sense  nt 1639-1600

5’-AGG CTTTCATTG CAG TTC AAG GCCTTG CTATTG ATG TGC C-3°

F i 5 94C 2min, 94°C 1 min 65°C 2min 72°C 2min £ 35 % #57%, 72°C 10 min.
Second round PCR, inner primers

Sense nt 1295-1327

5'-GGC ATG GGA TAT GAT GAT GAA CTG GTC CCC TAC-3°

Anti-sense  nt 1626-1587

5'-AGT TCA AGG CCG TGC TAT TGA TGT GCC AAC TGC CGT TGG T-3°

F i 5 94C 2min, 94°C 1 min 65°C 2min 72°C 2min £ 35 % #5%, 72°C 10 min.

# HCV 7HVR-1 & %7+, PCR & %-E #3% agarose gel & 7, 5d ethidium bromide i®

FASAE R T R T w T it 2R {8 B £ PCR products £ sequencing.

PR A 2 4 ti R A 7 ( sequencing and analysis of quasi species)
# - PCR A & dye-terminator #zk %] B & 7.5 d ¥ £ e dANTP, »t § S50 (07 e
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AR SR, T T B A AT
N ﬁﬂgm% TR AT R i, b AR A 2 s ®E 5 £ 2(] T synonymous, dS

22 nonsynonymous, dN 2_ +t ),
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LL% Ebf’ “:'I%

HCV 2 HVR-1/HVR-2# 3
Lofefflenfetlisn g 214, 25 R B3 G 3 03h 258513 2 gt d 205 g 4
BB HEE 2, REPCRISF R 57%(12/21); B4 04me g £ - g w4t
SRS S R S P A

2. fﬂ%é}%&sﬂz%, FREBOREE G S K, & W23 HVR-1: 384~410 % HVR-2: 474~480;
Bt AR 19 ¥ g, B P & HVR-1:384~410 2 4 ¥ 8 ¢h3 13 ¥, & HVR-2:474~480
AARBT 10, FEHOGPF R, PERH RS, e eI E g4 ¥

fem

3. 04 1544 & HVR-1 2 HVR-2 Bupbefpi =8 %3 llcp , 4o 4 957

HVR-1 384-410

RA R R 384 386 387 388 390 391 392 393 394 395
BE B 9 7 1 7 1 7 6 4 6 3

Lo i 396 397 398 399 400 401 402 405 407 408

%R P 6 4 3 2 4 4 4 4 2 5
HVR-2 474-480

e AL B 474 475 476 477 478 479 480
BE B 5 6 6 4 6 3 7

%= L;Jcﬁﬂ 3£ 4, ¥ 3 HCV genetic drift, ~ % R * HAART 1 > X &2, B~H 3ty
2. HVR-1 2 HVR-2 # g, #-2 3548, £ 22 hdo3 4 2 {5k (original reference ), % 1% %
I 4ptt i i Sherman K.E e 34 [6], 0t T fodie ¥ 4 4 % B eni= ¥ 5386, 397,400,402,405,
407,414(>10% clonal variation).d >+ A2 73 ¢ | & = i 4 %ﬁ%ﬁ“’ﬁ" B2 R AsfE R R, ¥
PR RFLLT R pe, 24 Rt g, RREG R ST

4. Ti'ﬁ?ﬁﬁi%aﬁl cHE R S N g%m%&ei% AT %ﬁrﬁﬂb F] gL 2 B e
ABRRR, SopF T nE R ikgy R pARE (1], PN EE 2, YRR
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Raefi it gm B O, SR T LR A p L Ry HR, T L@ FptE Y
nonsynonymous (x) £ synonymous(s)z. * & (dN/dS )ff§ 5 2+ & .

% —_

™2 nonsynonymous(y)¥ synonymous(s)Z. ' & (dN/dS) @ %, {region core2 vt | 5

0.33~4.5, #region E2 =t &) 5 0.5~1.3. d > HCV &2t AIDS P A ¥ L genetic drift, 22X
ARG T L FARRR Y R i b, LA P QTR A e
FLARRS g,
d e tdep s b, Bt iRk 2B CDA P 5 EAE g HOV AFR %l & RS

)
-k

F_HCV "§F p5 ¥ 3 4 2 genetic drift.

8

1T 78 region core2 % region E2 3R o i gt it

Region core2
twig5.-p & REEE

217 218
514 90-10-16 A D
514 92-05-21 E G

200
572 91-03-06 I
572 92-06-16

217 233 299
70 890424 K E V
70 920522 Q G E

49 189 192 233 260
149 870403 T L V E A
149 920508 AV IGT

29 70 75 91 116200203253
515901016 K R T M S V VvV V
515920617 Q Q A L L I TT1
Region 503-E2-2
R EL-p 2y REEE

388 466
23 860703 M A
23 880602 ™M A/T
83 860506 —
83 890419 —

373 384 394 398 401 408 446
265 880913 I N R S T H RK
265920717 I'VE HG S N K
331332333 334 335336 337 338 342 343 345 348 349 356 357 362 365 367

272 880929 A LVV SQLTLOQAV VALA Y VN
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272 920603

324 890426
324 920627

407 900202
407 901011

T M 1 L A°Y AME V I I GV F F Q A
372374 375 378 381 383 384 386 391 394 395 396 407 408 411 414 416 434
Lv™MF VGDVRHTVPS I VT K
I T L A A AHHSIRAAART LTI S N
440 446 449 456 457 458 461 463 464 466 467 471 472 473 474 475 476 477
S K AMAS PDIK AQ&P I T Y DVP
ASSL SV NEA RKT L QHE DN
478 479 480 481-490
Q S S 10a.a.
V T N 12a.a.
344 373 381 384 386 388 391 392 393 396 397 398 400 401 402 405 408 434 438
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Triple infections with human immunodeficiency virus (HIV), hepatitis B virus
(HBV), and hepatitis D virus (HDV) are rare. The influence of HDV infection on the
responses to highly active antiretroviral therapy (HAART) and hepatic complications
of patients with HIV and HBV infection remains uncertain. Twenty-six HDV-infected
(case patients) and 78 HDV-uninfected matched controls were identified between
January 1, 1995 and June 30, 2003. Clinical and immunologic outcomes were
followed and viral loads of HBV and HIV and lamivudine genotypic resistance of
HBV were determined. Case patients had a higher proportion of intravenous drug
use (7.7% vs. 1.3%, P = .05), and have lower serum levels for HBV DNA (median,
4.04 vs. 5.75 log1g copies/mL, P = .07). During a median observation of 54.7 months,
HDV co-infection did not have adverse impacts on clinical, virologic and
immunologic responses to HAART. However, case patients had more hepatitis
flares (57.7% vs. 23.1%, P = .002), hyperbilirubinemia (34.6% vs. 14.1%, P = .04),
liver cirrhosis (26.9% vs. 5.1%, P = .009), hepatic decompensation (23.1% vs. 5.1%,
P =.007) and death (adjusted hazard ratio, 5.41, 95% confidence interval,
1.39-23.85, P = .02), although these patients had lower risk of lamivudine genotypic
resistance (0% vs. 57.1%, P = .003). HDV co-infection did not affect the virologic
and immunologic responses to HAART in patients with HBV and HIV co-infection.
HDV co-infection increased risk of hepatitis flares, liver cirrhosis and hepatic
decompensation, and mortality in patients with HBV and HIV co-infection.
Keywords: hepatitis B virus, hepatitis D virus, HIV infection, antiretroviral therapy,

highly active antiretroviral therapy, prognosis

65



o

N
=) w3

B % s 4 (HBV)S HIV 4 0 % 2 3£ & 3 fh5 3 - 1235 WHO shsk
P 2ER NG 3REFHARAHBY A 9F 4FFARAHV 45 & HIV
2 HBVE %% & 4428 F § < [1]°HBV & HIV § 4p I cg 3@ is » 4od# "% 4 g~ 1217
5Bk £[2,3] P HIV 5 o7 UHBY B 4603 563 « B0 1A
2% P F R HBY & HIV &4 chi (7 5 59 5 2296 » At & = B 73R 4 19 6~10
6% W BT 5450 @ HIV R4 &5 HBV & 4§ b5 et 2 i pomi 5 sk i 4
B HF i HIV A i (HARRT) »o% o gad > 5= S 7 HBV & B g % 4
#[4-8]- d 35 & X HARRT ehieoh 2 b it * 5 p hand % 0 =+ 2 e HIV & %
aE & g o HIV B E GEEFREEL > a2 BAPTUE SApM 2 B g 2
AR EIFLF TR P ABE & o

D 4]** %4 (hepatitis D virus) * ¥ % - & ka4 > & d HBV i 6 4o
R (HBsAg) 4 it § #458ls it » PR BAD™H Rk &4 2 & 12D 3P ipd
B2 e sH o fUhe pard 0 AMBBATLEAF AT 5% 5 HDV A f o+ 2
%43 1F 50 § ¢ 5 HDV & A[10] < i (75 %57 { 3 A HDV i i i 5 % o
P75 gk [11-14] ) B8RRI 2 3 X HBV S HIVAF 5 a7 o % 4 1§ Bl
BBAPFEH Rk F#2 &R DAL § $RFH L EE R &a F 2 A
ST % et 6 B 4e[14,15]°8 2 § B A HIV &% £ 8 B2 Dapmiaw g i
2 E % U HARRT i enp¥ £ [16-18] » £7 HDV ¢ # 5 HBV & HIV o 4z
2 31 HARRT i shF s o 2 i $[17-19] -

KFEG AR5 A BB HIV & 8 HBY BLR % et % (F— v iR e §
& AzdoBha F 4 antiHDV & & #irli (EIA)» #-& 4 4 5§ HDV g % % 2 & HDV
BAES 0 EHEH L B FR R E LR T B AT R L
%1 (HBsAg if # # HBeAg ij*f )°B AI"™ i 4 2 #FL(YMDD % £ )% f HARRT
Zie F s (CDA = sk} BAEH 2 HIVp4 £7 0% 0 L35 # A ADPEIER)
A (A Feo AT - 0 R AR HDV A HIV & 5 HBY & 4 &
2 E {2 P X473 HDV # HIV 2 HBV pfzie B 2 4 HARRT i5f chF fi ©

66



'? 2L i ngmtg,e }?‘3,{3 o

TR ) EL 98y &d < FlREBUSH TR L OF 1200 4R ¢ 95 20% 5 HBsAg
(1) R g 3 20 s RoARAe i BB RS HBY A R e b TR TR 0 XS or
BE T e /,z%%*"’ ¥ ¥ # HBV DNA - Lamivudine mutation ~ #* it & & ~HIV & £ »
&k CD4 = kB % o

FHRPEF APl -2 K951 1pig95 #1277 31p o

Ay

(1) in 7 g n s

T 5d 22 Frdch 9 kBAE2 HIVE A3 & % HIV s & Ade gk i (7 HBV
i e (HBsAQ) 4 "B RFp > c e ph2Th R ¢ 38
B W s g4 HIV 2 HBV 2 g6 F]+ ~ ot it &~ A4k (CD4 %~
HEE s FpA R ) FAFLL R FF 2R IHEF DR LT F 2
TR F AR RTRY P RTARS AR A ATRES A AR A

BT o B N F 4B P ek HIV 4 £ {02 i - BAPFLA Ry

6-12 i3 7 i HOFHAZ S i o

2. VI RASESE BB F anti-HDV B 222 3 4 5 HDV g 4% % 22 HDV g % % &
EoABHVEREHHBY 2 HDV R 42 57 p % ~ fok 74t - HDV & %2
% 715 > @ * HARRT BT 2 %4 fa 47 o

3. mAELFR* Lamivudine(3-TC)» £ F 4 2 HHAF X~ F m W ik f 2 4 w5 al 1+
B f;‘J’i*i’é:fﬁeﬁ iz 1 (HBsAg iJ 4 & HBeAg % )~ B A% L4 2 it
(YMDD # £ ) % #t HARRT 2 i % 5 i (CD4 # = 3%+ B84 2 HIV 54 £

o R FF A AAORPREE L) 1E 2 () - AT e

67
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E ATl

HBYV retraction and quantitation of HBVY DNA

DNA will be extracted from 200ul of serum samples by using the QlAamp blood kit
(Qiagen, Chatsworth, CA, USA) according to the manufacturer’s instructions, and the
fragment of the HBV genome between nucleotide positions 256 and 796 will be
amplified. The PCR products were subsequently treated with restriction enzymes.
After incubation, the samples were run on a 3% agarose gel and stained by ethidium
bromide. The sensitivity of the present PCR assay in our hands reached 10 copies of
HBYV DNA. Serum HBV DNA level will be quantified by a crosslinking hybridization

assay with a quantification range of 0.5-6000 Meqg/ml as previously described.

Determination of HBV markers, anti-HCV and anti-HDV

HBsAg, anti-HBs antibody, hepatitis B e antigen (HBeAg), anti-HBe antibody,
anti-HCV antibody and anti-HDV antibody will be checked at the time of enroliment
and 6 months later by using enzyme immunoassay (Abbott Laboratories, Abbott Park,
lllinois, USA).

Amplification and sequencing of YMDD gene

The nested PCR assay will be used to amplify the HBV AND HDV polymerase gene
including the YMDD motif. The first PCR reaction for detecting the YIDD mutant will be
performed using the primers, BF108 (5-ATGCCGTTTCTCCTGGCTCA-3’, nucleotide
number, 655-674, sense) and BR112 (5-TTCCGTCGACATATCCCATGAAGT-

TAAGGGA-3’, nucleotide number, 895-865, antisense) under conditions under as
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previous method, the second PCR reaction for detection of the YIDD mutant will be
performed with the same reaction conditions using the primers. YNS spl (containing
the Sspl site, 5-TTTCCCCCACTGTTTGGCTTTCAGTAATAT-3’, nucleotide number,
711-740, sense) and BR109 (5'-AAGGGAGTAGCCC-CAACGTT-3’, nucleotide

number, 870-851, antisense)

(3) szt ai iz

All statistical analyses were performed using SPSS software version 12.0, 2003
(SPSS Inc., Chicago, IL). Categorical variables were compared using y? or Fisher’s
exact test whereas non-categorical variables were compared using Wilcoxon’s
rank-sum test. Logistic regression was used to assess the impact of HDV co-infection
on the risk for acute hepatitis, progression of HIV disease, immunologic and virologic
responses to HAART with adjustment for baseline HIV-PVL, risk behavior for HIV
transmission, baseline Ol, use and duration of lamivudine and HAART, HBV
genotypes, baseline HBV viral load, and genotypic resistance to lamivudine of HBV.
Odds ratios (OR) and 95% confidence intervals (95% CI) were calculated for logistic
regression analyses. The survival probabilities were estimated by Kaplan-Meier
method. The Cox proportional-hazard model was used to compare the difference of
mortality between the 2 groups with the same adjustments as above. Hazard ratios
(HR) and 95% Cls were calculated for survival analyses. The survival duration of
patients was estimated from date of enroliment to death, last follow-up at this hospital
and other designated hospitals in Taiwan, or end of this observational study on 30
June, 2005.
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- ~F A2 (s @ HDV > HBV ~ HIV & % 4 )& # R 2 (HBV ~ HIV & 3% % )2 2 *

FALE TRk T AL

Characteristics HDV-infected HDV-uninfected P Value
(n = 26) (n=78)
£ i 35 (25-61) 34 (25-62) .93
1£.5](%) 25 (96.2) 75 (96.2) 1.0
HIV & % 2 & %1+ (%)
e TN R 14 (53.8) 52 (66.7) 13
YR 9 (34.6) 24 (30.8) A7
LT 3(7.7) 1(1.3) .05
i % of 0 (0) 2 (2.6) .56
A ~ CD4 # = sk #c(range) 100 (2-723) 101 (0-739) .89
<100 cells/uL, (%) 11 (42.3) 33 (42.3) 1.0
100-199 cells/uL, (%) 6 (23.1) 18 (23.1) 1.0
200-349 cells/uL, (%) 5(19.2) 15 (19.2) 1.0
2350 cells/uL, (%) 4 (15.4) 12 (15.4) 1.0
# 2 HIV 54 £(range) 4.99 (2.60-5.88) 4.66 (2.60-5.88) .83
25 log1o copies/mL?, (%) 9 (42.8) 33 (47.1) 71
PR F (%) 12 (46.2) 32 (41.4) .65
Z_F & * Lamivudine (%) 26 (100) 77 (98.7) .55
Lamivudine i¢ * prfF (25, 75%) 36.2 (20.0-57.2) 40.4 (26.5-62.6) .62
Z &- FHIV R R (25 75%) 51.1(25.5-69.2) 50.3 (29.7-68.8) .81
# » GOT, median IU/L (range) 36 (17-158) 35 (14-153) .63
# # GPT, median IU/L (range) 30 (11-148) 27 (8-168) 41
A~ 9 v , median, g/dL (range) 3.4 (2.7-4.4) 3.6 (2.5-4.6) .65
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A 44 3 median, mg/dL 0.7 (0.1-2.0) 0.5 (0.2-2.0)

(range)
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%2~ RS e(£ % HDV ~ HBV ~ HIV & % )% # % 2 (HBV ~ HIV & % % )2 %

Y e N S AN - A
Characteristics HDV-infected HDV-uninfected P Value
(n =26) (n=78)

HBV A %3] (%)
3 713] BY, (%) 12 (92.3) 50 (79.4) 28
# #13) C?, (%) 1(7.7) 13 (20.6) 28
%+ HBV 54 £

Median, logo copies/ml 4.04 (2.76-9.80) 5.75(2.01-10.01) .07
(range)
> 5 logsg copies/mL®, (%) 5 (38.5) 31 (54.4) .06

A e

HBe #k 1 1+ (%) 5(19.2) 25 (32.1) 32
HBe i 1 1 (%) 1(3.8) 5 (6.4) 53
HBe #h % (%) 7 (26.9) 6 (7.7) .02
3THCV R 2 (%) 2 (7.7) 3(3.8) 59
HBV Lamivudine 2 #% (%) 0 20 (57.1) .003

(a) : HBV & #17] 2 B & HDV g AH 5134 2 HDVE# G 63 4 -

(b) HBV 4 £2 &kl & HDVE A F 5 13 4 » 222 HDV %4 5 57 * -
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%2~ F5(4 8 HDV - HBV ~ HIV g % )2 B e (HBY ~ HIV & % )2 773 » #2 £ - fid 2 LAl 2 50 R
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Characteristics HDV-infected HDV-uninfected Adjusted OR or HR?® P Value
(n =26) (n=178) (95% ClI)

&AL (%) 15 (57.7) 18 (23.1) 5.88 (1.96-17.54) .002
% m (%) 9 (34.6) 11 (14.1) 3.40 (1.06-10.71) .04
R (%) 7 (26.9) 4 (5.1) 12.8 (1.78-72.89) .009
R LA (%) 6 (23.1) 4 (5.1) 9.68 (2.21-42.44) .007
& (%) 1(3.8) 2(2.6) 1.57 (0.13-37.11) .58
CD4 # = s -L 35+ 2 & (range), cells/uL 201 (4-768) 237 (2-835) - .69
CD4 # = =k + #2100 cells/pL (%) 20 (76.9) 63 (80.8) 0.69 (0.23-2.04) .50
CD4 # = = + #2200 cells/uL (%) 13 (50) 45 (57.7) 0.70 (0.28-1.79) 45
FAreni i % (%) 7 (26.9) 10 (12.8) 1.93 (0.45-8.19) .38
i?|% 2] HIV j% = £ < 400 copies/mL (%) 17 (65.4) 69 (88.5) 0.37 (0.12-1.18) .09
% HIV Fupa 5z 2 i g (%) 6 (23.1) 12 (15.4) 2.45 (0.67-8.89) A7
7= (%) 6 (23.1) 4 (5.1) 5.41 (1.39-23.85) .02
R 2= (%) 4 (15.4) 2(2.6) 6.49 (1.16-6.85) .03
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(a): A ERH e B HIVRE 5% 715 « A+ @ HA % HIV 2 HBV 54 £ + & » lamivudine 2 pF ~ = & — i

HBV # #]4] 2 HBV lamivudine % 4 -
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There has been a substantial increase in the demand for assisted reproduction technology in patients
infected with human immunodeficiency virus (HIV) because the development of highly antiretroviral
therapy (HAART) during the past decade. The male to female ratio is 9:1 at present in Taiwan. So for
sero-discordant couples, e.g. sero-positive man and sero-negative woman, natural conception will get 4%
transmission of HIV according to previous records. Since 1989, an intensive sperm wash method was
introduced by Semprini et al. and applied over 5,000 cycles in Europe and over 500 children were born. It
was encouraging that no one was infected in their group. Recently, Harvard group introduced a simplified
method to get more sperm in order to get higher pregnancy rates. Therefore, in this study, we compared
both methods with our modified protocol, and found Semprini method and our protocol yielded acceptable
sperm quality and lowest HIV copies. However, there were a few cases still with HIV RNA in post-wash
samples. So detecting HIV in the post-wash sample is mandatory. Due to the difference of semen volume
used, we preferred to in vitro fertilization and intracytoplasmic sperm injection (IVF+ICSI) for these
couples irrespective of their fertility status. In fact, in our another clinical trial, we have four pregnancies in
HIV sero-discordant couples, and 3 of 4 were performed by IVF+ICSI. In our country, HCV is another
problem which may cause hepatocellular carcinoma (HCC) and no vaccine for this transmission. We

suggest that the sperm wash technique may be applied on HCV sero-discordant couples in the future.

Key words: human immunodeficiency virus ~ sperm wash ~ sero-discordant couples
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