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Chapterr 2 

Ann historic overview of the Amsterdam Cohort study among 
homosexuall men (1984-1999) 

JJ.. Maas 
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2.11 Introduction 

Afterr years of loyal participation in the 

Amsterdamm Cohort study among homosexual 

men,, based at the Municipal Health service, we 

weree obliged to transfer the participants to an 

outpatientt clinic in town, the Jan van Goyen 

clinicc due to financial constraints on our part. 

Currently,, there is just enough money to keep the 

studyy group of HIV-1 infected men together and 

too maintain data collection. For that reason we 

considerr it important to give a brief overview of 

thee history and logistics of the project and also to 

givee a description of the various sub-groups and 

studies. . 

2.1.11 The Amsterdam cohort study 

Thee Amsterdam Cohort Study of Human 

Immunodeficiencyy virus (HIV-1) infection and 

AIDSS amongst homosexual men (ACS) was 

startedd in 1984 ';2 3;4, followed shortly by the 

Amsterdamm cohort study amongst intravenous 

drugss users in 1985 5;6. A multidisciplinary 

approachh encompassing epidemiology, social 

science,, virology, immunology and clinical 

medicinee has significantly contributed to the 

;rss of HIV-1 infection and its pathogenesis 

knowledgee and understanding of the various 

aspectss of HIV-1 infection and AIDS. Four 

majorr fields of interest were explored. The first 

wass to study the prevalence and incidence of 

HIV-11 infection and AIDS. This was followed 

byy studies designed to describe the natural 

coursee of HIV-1 infection and AIDS. The third 

pointt of interest was to examine the various risk 

factors,, and to monitor changes in sexual 

behaviourr over time. Finally, several 

interventionn studies were performed to 

investigatee the antiretroviral effects and the 

emergencee of resistance of several types of 

treatment'. . 

Thee ACS is a collaboration of the Municipal 

HealthHealth Service, the Department of Human 

Retrovirology,, the AIDS unit of the department 

off  infectious diseases and the National AIDS 

Therapyy Evaluation Center (NATEC) - these 

latterr three departments all being located at the 

Academicc Medical Center, University of 

Amsterdamm - and of the Department of Clinical 

Viro-Immunology,, CLB division of Sanquin 

Bloodd Supply Foundation and Laboratory for 

Experimentall  and Clinical Immunology. 
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Initially ,, risk factors and behavioural issues 

relatingg to HIV-1 transmission were studied by 

thee department of Gay and Lesbian studies at the 

Universityy of Utrecht. Since 1993, however, 

thesee social-scientific studies have been 

conductedd by the department of Social science, 

alsoo at the University of Utrecht. 

2.1.22 Three monthly routine 

Afterr the first study visit all participants have 

beenn seen every three months, with the exception 

off  HIV-1 seronegative individuals who have 

beenn seen six-monthly since 1992. At every visit 

aa medical history is taken, a physical 

examinationn is performed - only on the HIV-1 

infectedd individuals - and blood is drawn for 

immunologicall  and/or virological laboratory 

evaluations.. All the data gathered in the scope of 

thee ACS was centrally collected at the Municipal 

Healthh Service until February 1999. Since then, 

dataa on HIV-1 infected participants has been 

collectedd at the Jan van Goyen clinic, at which 

thee same procedure is followed. Although all 

participantss were mainly seen at the location of 

thee Municipal Health service, issues regarding 

study y 

medicall  treatment were co-ordinated from the 

AIDSS unit of the department of infectious 

diseasess at the AMC. As a rule, participants who 

developedd an AIDS event during follow-up were 

referredd to the AMC. In addition, risk factors and 

psychosociall  correlates of sexual behaviour, 

weree studied by means of six monthly 

questionnaires. . 

2.1.33 Routine laboratory 

Forr every new included participant, the first task 

wass to determine his antibody status for HIV-1. 

Iff  a participant was found to be HIV-1 

seropositive,, a western blot was performed for 

confirmation.. Over the years, the different 

laboratoryy tests used in the daily ACS routine 

havee varied considerably. This wil l be further 

discussedd elsewhere. Currently, routine testing 

includes:: CD3+,CD4+,CD8+ T cell count, T cell 

reactivityy after stimulation with monoclonal 

antibodiess against the CD3 receptor, HIV-1 

phenotypee once a year and the NucliSens HIV-1 

RNAA load assay. Since the beginning of the 

study,, both frozen serum and peripheral blood 

mononuclearr cells (PBMC) have been stored. 
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Thee sera have been sent to the department of 

Humann Retrovirology and the cells to the CLB. 

Althoughh it has proven to be a huge endeavour to 

maintainn such an enormous tissue bank, both in 

financiall  and physical efforts, it has been shown 

too be worthwhile. The unique database of data on 

bothh disease and patients' characteristics, in 

combinationn with the stored samples, has 

enabledd us, both prospectively and 

retrospectively,, to investigate the relevance of 

andd the predictive properties of newly developed 

markerss such as HIV RNA load 7 and 

Syncytium-inducingg HIV-1 virus phenotype. 

Similarly,, we have been able to investigate the 

significancee of genetic determinants like HLA, 

CCR55 and CCR2b8 polymorphism. 

2.22 Recruitment over time 

2.2.11 In the beginning... 

AA year before the outbreak of AIDS in the USA 

inn 1980, 680 homosexual men took part in a trial 

too evaluate the efficacy of immunisation with a 

hepatitiss B vaccine. These were individuals who 

weree at the high-risk of getting a hepatitis B 

infectionn because of their life style 9. This 

rss of HIV-1 infection and its pathogenesis 

Amsterdamm based study was terminated in 1982. 

Inn 1984, shortly after the first cases of AIDS 

weree diagnosed in The Netherlands 10, plans 

weree made to start a new cohort study which 

allowedd monitoring of the recently identified 

HIV-11 epidemic in Amsterdam. The first wave 

off  enrolment in this study took place between 

Octoberr 1984 and April 1985 (n=748). The 

inclusionn criteria were: asymptomatic 

homosexuall  men aged 18-65, with at least two 

sexuall  partners in the six months prior to intake. 

Manyy of the participants of the former hepatitis 

BB vaccination study consented to follow-up 

testingg for HIV-1 or to participate in the newly 

initiatedd study. Even so all participants were 

testedd at entry. Recruitment was also made 

throughh announcements in the gay press, through 

advertisementss and by word of mouth. When 

enrolmentt was completed in 1985, nearly one-

thirdd of the men appeared to be HIV-1 infected 

att the first enrolment visit. Obviously, HIV-1 

hadd spread considerably among the population of 

gayy men living in Amsterdam. Furthermore, 

usingg the frozen sera from the hepatitis B 

vaccinationn trial, it was shown that the virus was 
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introducedd to Amsterdam somewhere at the end 

off  the seventies " . 

2.2.22 Second enrolment 

Byy 1985, the prevalence of HIV-1 among 

homosexuall  men living in Amsterdam was welt 

established.. Knowledge of the incidence and the 

naturall  history of the HIV-1 infection, however, 

wass still very limited and could only be studied 

inn persons with a known date of seroconversion. 

Therefore,, the recruitment of HIV-1 infected 

individualss was terminated while recruitment of 

HIVV seronegative individuals, with at least two 

sexuall  partners in the six months prior to the 

studyy intake, was continued (n=265). This 

secondd wave recruitment was started in April 

1985. . 

2.2.33 Third enrolment 

Thiss policy, however, changed with the 

introductionn of zidovudine. In 1986, zidovudine 

becamee available as the first drug found to be 

effectivee against HIV-1 '2. The ACS offered an 

uniquee opportunity to study the immunological 

andd virological effects of zidovudine in the early 

study y 

phasess of the disease. '3 Because of this, there 

wass a new interest in intervention studies. To 

ensuree that there were enough HIV-1 infected 

personss able to participate in future intervention 

trials,, enrolment was re-opened to HIV-1 

infectedd individuals from February 1988 until 

Decemberr 1998 (n=175). 

2.2.44 Fourth enrolment 

Fifty-onee participants could not be classified in 

eitherr of the earlier mentioned studies. Twenty-

sevenn of these 51 participants entered the ACS 

becausee they were found to be HIV-1 positive 

whilee participating in another municipal health 

servicee study. The remaining 24 persons entered 

thee ACS to start with antiretroviral treatment. At 

thee end of 1996, protease inhibitors became 

availablee in the Netherlands causing an increased 

demandd for antiretroviral treatment which could 

nott be immediately met because of the lack of 

treatmentt facilities in Dutch Hospitals. To 

relievee this temporary congestion in treatment 

capacity,, HIV-1 infected persons, both male and 

female,, and various other risk groups were 
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allowedd to start their treatment within the ACS 

fromm February 1997 onwards. 

2.2.55 Fifth enrolment 

Sincee the beginning of the epidemic, several safe 

sexx campaigns have been launched, targeting 

homosexuall  men. Anal receptive sexual practices 

emergedd to be the most important risk factor in 

HIV-11 transmission among homosexual men 

14;l5.. Those campaigns appeared to be effective, 

resultingg in a reduction in the number of sexual 

partners,, a higher proportion using condoms and 

aa decline in the incidence of HIV-1 l6;l7. 

However,, in the beginning of the nineties, the 

firstt signs of a reverse trend became apparent18' 

21.. In the STD clinics of Amsterdam an increase 

inn other STDs such as anal gonorrhoea was seen 

inn young homosexual men, indicating that these 

menn were more commonly engaged in 

unprotectedd sex. Therefore, to address the 

questionn of whether there was a rise in HIV-1 

prevalencee and incidence among young 

homosexuall  men, a campaign was launched in 

Februaryy 1995 to recruit young homosexual men 

Markerss of HIV-1 infection and its pathogenesis 

youngerr than 30 years old (n=438)22'24. This 

studyy is still ongoing. 

2.2.66 The remaining HIV seronegative 
participants s 

Inn February 1996, the follow-up of all remaining 

HIVV seronegative participants was terminated for 

threee reasons. Firstly, due to ageing, this group 

wass no longer considered representative of the 

Amsterdamm gay population. Illustrative of this 

wass the observation that the HIV-1 infection rate 

amongg these persons was lower than the 

infectionn rate found in a cross-sectional study of 

visitorss to the Amsterdam gay bars25. Secondly, 

aa bias had been introduced by extensive 

counsellingg at the cohort visits. Finally, due to a 

lackk of motivation, questionnaires were not 

beingg adequately completed. 
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2.2.77 The Jan van Goyen clinic 

Inn February 1999, follow-up of all HIV-1 

infectedd participants of the study was transferred 

too the Jan van Goyen clinic (n=227). This 

transferr of participants was necessary because of 

aa decrease in the funding of the ACS by the 

Dutch h 
Tablee 1. Overview of the diaspora of the 227 participants after termination of 

government.. In t n e A C S a t ' o c a t' o n Municipal health service, February 1999. 

infectedd participants agreed to continue their 

follow-upp and medical treatment at the Jan van 

Goyenn clinic (table 1). The remaining 

participantss were scattered over several hospitals 

inn Amsterdam and in other hospitals near their 

homess outside Amsterdam. Although in the 

addition,, in an Migration of the ACS participants Numberr of participants 

areaa where many Moved to the Jan van Goyen clinic (JvG) 184 

patientss are being Continued their follow-up in another hospital 23 

treatedd with Withdraw from the study due to lack of motivation 10 

Highlyy Active Refused to continue their follow-up at location JvG 10 

AntiRetrovirall  T o t al 

Therapy y 

(HAART)) in the early stages of infection, a 

clinicall  setting such as the Jan van Goyen clinic 

iss more appropriate than the Municipal health 

service.. One hundred and eighty-four HIV-1 

227 7 

scopee of the National Athena monitoring project 

alll  participants are still being followed in the 

contextt of the ACS, the main study interest is 

narrowedd to the monitoring of blood values, 

eventt registration, and treatment. 
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2.33 The seroconverters cohort 

Thee participants who were initially HIV-1 

seronegativee and then seroconverted during 

follow-upp provided the most complete and the 

leastt biased information on the incubation time 

off  disease and 

seroconversionn is known within a median range 

off  three months (table 2). Additionally, in 24 

seroprevalentt men who participated also in the 

hepatitiss B vaccine trial, seroconversion intervals 

couldd be determined retrospectively using stored 

material.. However, because in most cases the 

Tablee 2. Overview of cases with known interval of seroconversion. 
death.. This was 

becausee the time Prospectively seroconverted participants 

HIVV negative 

betweenn the last F i r st enrolment 

Secondd enrolment 

Fifthh enrolment 

andd the first Retrospectively identified seroconverters 

HIV-11 Seroconverted during the Hepatits B trial (between 1980 and 1982) 

Participants,, being HIV- during the Hep-B trial, but HIV+ at the 

firstfirst visit first enrolment, 

samplee was less total 

seropositive e 

92 2 

38 8 

9 9 

7 7 

17 7 

163 3 

thann one year. 

Thee moment of seroconversion can be easily 

estimatedd as the midpoint of the interval between 

thee last seronegative visit and the first 

seropositivee visit. In total 139 seronegative 

participantss seroconverted during follow-up 

(Januaryy 1999). Ninety-two from the first 

recruitment,, 38 from the second wave of 

recruitmentt and 9 from the most recent 

recruitmentt of young homosexual men. From 

thesee seroconverters, the moment of HIV-1 

seroconverterss intervals were too wide (in some 

casess more than 7 years), none of those were 

usedd as seroconverters and included in the 139 

casess mentioned above. This seroconverters 

cohortt mentioned above has played a very 

prominentt role in AIDS research and in our 

understandingg of the natural history of HIV-1. 

2.3.11 Seroprevalent participants 

Amongg seroprevalent individuals, some of the 

infectionn time had already elapsed by the time of 
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entryy into the study. The results of a survival 

analysiss can therefore become severely 

confoundedd if certain risk and co-factors of 

interestt are associated with the unknown 

durationn of the infection before enrolment. Using 

retrospectivelyy identified HIV-1 seroconverters, 

itt is nowadays possible to estimate the time since 

thee exposure to HIV-1 of a given seroprevalent 

individual,, thus enabling greater sized, unbiased 

studies,, with a more efficient use of all available 

cohortt data 26. 

Tablee 3. Overview of the causes of death in the ACS among 
homosexuall men 
Deathh classification Numberss of deaths 

Deathh by AIDS 243 

Deathh by a non-HIV/AIDS related course 13 

Diedd of AIDS, but date of death unknown 1 

Causee of death not formally confirmed* 12 

Causee of death unknown 4 

Totall  273 

Inn 12 cases, the AIDS diagnoses could not formally be confirmed by 
medicall  documentation. 

2.44 Lost to follow-up 
management t 

Evenn when participants were lost to follow-up, 

speciall  efforts were made to obtain information 

onn the most crucial study parameters: the first 

AIDSS diagnosis, death and cause of death. Once 

aa year, information on survival status was 

obtainedd through active follow-up and matching 

withh local population registries. The cause of 

deathh was obtained from the Amsterdam AIDS 

surveillancee registry, hospital records and from 

nextt of kin. Of the 1239 participants included 

(butt not considering participants of the young 

homosexuall  cohort), 553 

weree found to be HIV-1 

seropositivee at entry and 139 

seroconvertedd during follow-

upp (total 692). Of those 692 

persons,, 273 have since died 

(Tablee 3). 101 participants 

prematurelyy withdrew from 

thee study due to a lack of 

motivation.. In all of them, 

however,, follow-up data on 

survivall  were recovered from 
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deathh announcements in the newspapers and 

fromm next of kin. Additionally 53 participants, 

explicitlyy withdrew their informed consent and 

144 participants moved abroad. Of this group of 

677 persons, no follow-up data could be obtained 

fromm 39 persons. 

2.4.11 Endpoints 

Ass well as the earlier mentioned fixed endpoints, 

thee first AIDS event and death, the dichotomised 

numberr of CD4+ T cell count ( o 200 x 106/1)2? 

iss also frequently used as an endpoint. However, 

otherr surrogate markers such as non-syncytium-

inducingg (NSI) to syncytium-inducing (SI) HIV-

11 virus phenotype switch and the HIV RNA 

concentrationn above the threshold of 

quantificationn can be used as endpoints as well. 

Furthermore,, in etiological studies that 

investigatee whether there is an association 

betweenn the presence of herpes 8 antibodies and 

thee development of K.S, KS can also be used as 

ann endpoint. 

ss of HIV-1 infection and its pathogenesis 

2.4.22 Clinical follow-up. 

Iff  participants developed AIDS associated 

complaintss during follow-up, those persons were 

automaticallyy referred to the AMC for medical 

treatment.. In a check to compare the event 

registrationn at the AMC with the registration at 

thee ACS, it became apparent that the follow-up 

dataa of approximately 275 persons was either 

missingg or incomplete. Since 1996 therefore, 

muchh effort has been put into updating and 

aligningg both registries. However, due to missing 

medicall  records etc., this has turned out to be a 

difficul tt task that has still not been completed. 

2.55 Intervention studies 

Inn 1987 the results of a clinical trial of 

zidovudinee was published 13. In this placebo-

controlledd trial, using individuals with either 

advancedd AIDS-related complex (ARC) or 

AIDS,, there was a significant reduction of HIV-

1-associatedd morbidity, a significant rise in 

CD4++ T cell count and an extended survival. In 

anotherr study, the first indications were found 

thatt zidovudine was protective against AIDS 

dementiaa complex ' . 
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Att the beginning of 1987, within ACS, 24 

asymptomaticc HIV-1 infected subjects3I with a 

long-termm HIV-1 antigenaemia took part in a 

preliminaryy study of zidovudine 32"35. This study 

wass one of the first, worldwide, to address the 

questionn of the efficacy of zidovudine among 

asymptomaticc HIV-1 infected individuals. The 

ACSS was an appropriate setting for this study as 

thee participants were already well characterised 

inn respect of follow-up and of the established 

markerss of progression at that time. 

Enrolmentt for a second (multi-centered) 

zidovudinee study started one year later in April 

1988.. In this double-blind placebo-controlled 

study,, asymptomatic participants were 

randomisedd to receive either zidovudine or a 

placeboo 6. In this study, with a follow-up of two 

years,, 56 persons from the ACS were included. 

Fromm these studies much has been learned about 

therapeuticc intervention and the mechanisms of 

antivirall  resistance 37"40. 

2.5.11 The last ACS comparative intervention 
study y 

Althoughh the ACS has participated as a study-

sitee in several different multi-centered trials 

study y 

sincee then (Delta 41;42, Triple 43, Atlantic 44, 

Prometheus,, and Native study), one comparative 

interventionn study solely held in the ACS was 

thee "D4T/3TC" study (1996-1997)4M7. In this 

studyy (n=48) asymptomatic participants were 

randomisedd to two treatment arms: zidovudine 

andd lamivudine or stavudine and lamivudine. 

Dependingg on the HIV RNA load (if above 500 

copies/ml)) on week 8, or thereafter the protease 

inhibitorr indinavir was added on the next visit. 

Furthermore,, in a sub-study the drug penetration 

throughh the blood-brain barrier was assessed. 

Virall  suppression in the Cerebrospinal fluid 

(CSF)) was compared with the drug levels and 

virall  suppression obtained in peripheral blood 48. 

Thiss study demonstrated that antiretroviral drugs 

otherr than zidovudine are also capable of 

penetratingg sufficiently into the CSF. 

2.5.22 Vaccination studies 

Ass well as these multi-centered interventions 

studiess mentioned above, the ACS has also 

participatedd as a study-site in three vaccination 

studies,, one of which is still ongoing. Using 

HIV-11 infected individuals, the main object of 
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stilll  ongoing (multi-centered) double-blind 

placebo-controlledd study with as primary 

outcomee the frequency of HIV-1 seroconversion, 

thee efficacy of the vaccine is assessed by the 

vaccinationn of high-risk HIV-1 uninfected 

homosexuall  individuals with either a rgp 120 

HIV-11 vaccine or with a placebo. Of the 5000 

subjectss totally included, 120 wil l be recruited in 

thee context of the ACS 51;52. 

thee first two studies was to determine whether 

immunotherapyy with either a p24-HIV or rgp 120 

containingg vaccine would result in sufficient 

levelss of antibodies and whether the vaccine was 

effectivee in delaying progression to AIDS. The 

aimm of the third (multi-centered) study is to 

examinee the extent to which HIV-1 

seroconversionn can be prevented by vaccination 

off  high-risk HIV uninfected individuals. 

Recruitmentt of the first two vaccination 

studiess started between March 1993 and March 

1994.. In the first multi-centered study, 21 HIV-1 

infectedd participants from the ACS were 

included.. They were assigned in a double-blind 

fashionn in which they were either vaccinated 

withh a p24-VLP vaccine (HIV-1 pl7/p24:Ty-like 

particles)) or with a placebo 49. The 

immunologicall  efficacy was assessed by 

measurementss of the concentration of p24, pi 7 

andd Ty-antibody. In the second study which was 

aa simultaneous held double-blind placebo-

controlledd study, 18 participants with a known 

datee of seroconversion were vaccinated with 

eitherr a rgp 120 containing HIV-1 vaccine 

(n=I2)) or with a placebo (n=6)50. Finally, in the 

2.66 Topics of ACS research 

Thee Amsterdam seroconverters cohort consists 

off  139 HIV-1 infected individuals with a known 

datee of HIV seroconversion. By alignment of the 

participantss at the time of HIV seroconversion, 

wee were able to provide adequate estimations of 

thee median incubation time. It has became clear 

thatt the time between HIV-1 seroconversion and 

thee first signs of AIDS is highly variable (8-15 

years)53,54.. It was recently shown that this 

variationn is strongly associated with the 

polymorphismm of the genes encoding for the 

CCR,, CXCR chemokine receptors 8;55"58 and 

SDF-11 59;60. In addition, Keet et al. recently 
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describedd an association between progression to 

AID SS and death and HLA polymorphism 6,_65. 

Inn the beginning of the epidemic 

especially,, much of the effort was focused on 

causall  determinants and predictors of rapid 

progressionn 66. Equally important, however, was 

too identify of the characteristics of persons who 

remainedd asymptomatic for a long period. It was 

foundd that those persons were characterised by a 

stablee and relatively preserved T cell reactivity 

afterr stimulation with antibodies targeting the 

CD33 cell receptor 67. 

Ourr well-characterised cohort is also of 

greatt value to the present body of knowledge 

aboutt the kinetics, pathogenesis and predictive 

capacitiess of viro-immunological markers such 

ass T cell subsets, p24 antigeneamia 6 *  4, 

antigens/antibodiess complexes 68'72-73-75-76 and 

HIVV RNA viral load 7 as well as for the 

developmentt of new and useful markers such as 

thee syncytium HIV-1 virus phenotype 77"81 and T 

celll  reactivity 82'86. 

Inn addition to applied research, the ACS 

iss also involved in extensive fundamental 

research.. Recently a hypothesis, proposed by Ho 

study y 

ett al was questioned.g7"90, and this sparked lively 

discussionn on the international scientific forum 

91 1 

Finally,, the following research topics 

weree also studied within the ACS: the 

epidemiologicall  patterns and mechanisms of co-

infectionss with varicella Zoster 92;93, herpes 

Simplexx type I and II  94 and the KS associated 

herpess virus 8 95;96, primary infection 97;98, AIDS 

Surveillancee 99" l07
) neutralising antibodies I08, T 

celll  dynamics in HIV-1 infection 1 0 9'm, T cell 

dysfunctionn " 2 and HIV-1 variation and 

transmissionn '' . 
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2.77 Immunological assays used in the daily ACS routine 

Inn Table 4, an overview is given of the immunological tests routinely assessed in the scope of the three 

monthlyy ACS. 

Tablee 4. Overview applied immunological assays performed in the ACS visits. 

**  Although the MT-2 assay is not really an immunological assay, it is presented here because it is developed and routinely 
determinedd in the Clinical Viro-lmmunological laboratory, PHA: phytohemagglutinin, before 1994, human pooled serum 
(HPS)) was added to the culture medium, after 1994, no HPS was added: PHA responses with and without HPS were not 
comparable,, ALS: horse anti-lymphocyte stimulation test, ACD3: T cell function measured after stimulation with monoclonal 
antibodiess (mAb) against the CD3 receptor, CD228: T cell function stimulation with CD2 and CD28 mAb, CD328: T cell 
functionn stimulation with CD3 and CD28 mAb. T cell immuno-phenotyping CD2,CD3,CD4 and CD8: before 1988, the single 
indirectt staining, a single indirect immuno-fluorescence staining on Ficoll isolated peripheral blood mononuclear cells (PBMC) 
wass used and replaced by a double direct staining thereafter. Since 1994, lymphocyte immunophenotyping was accomplished 
inn whole blood 

knowledgee about the underlining mechanisms is 

2.7.11 T cell subsets 
stilll  limited 87;88, this decline has been shown to 

Thee hallmark of HIV-1 infection is a decline of 
bee a strong and useful surrogate marker in the 

CD4++ T cell count, which ultimately leads to 
monitoringg of both the natural course of HIV-1 

AIDSS defining illnesses such as opportunistic 

infectionss and or malignancies ' '4. Although our 
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infectionn '15 and the effectiveness of 

antiretrovirall  treatment32 

Fromm 1984 onwards, 

immunophenotypingg of T cell has been part of 

thee three monthly ACS routine. Over time, 

however,, several changes have been introduced. 

Beforee May 1988, a single indirect immuno-

fluorescencee staining on Ficoll isolated 

peripherall  blood mononuclear cells (PBMC) was 

used.. This was replaced by a double direct 

stainingg thereafter. The EPICS flow cytometer 

wass replaced by a F ACS in 1991. In addition, 

sincee 1994, lymphocyte immunophenotyping 

wass accomplished in whole blood. For the 

previouslyy mentioned changes, no longitudinal 

retrospectivee corrections for possible inter-assay 

variationss were necessary. 

2.7.22 T cell proliferation markers 

Loww T cell reactivity to CD3 mAb and to the 

combinationn of CD3 plus CD28 mAb have been 

shownn to be strong predictors for developing 

AIDS,, independent from CD4+ T cell count and 

syncytiurn-inducingg virus phenotype 83;84;116;117. 

Preservedd T cell reactivity was also shown to be 

study y 

aa strong determinant among long-term 

asymptomaticc individuals with a CD4+ T cell 

countt below 200xl06/l67;118 and an useful 

markerr for predicting survival after the 

determinationn of AIDS 103. 

TT cell function is measured in a whole-

bloodd lymphocyte culture after stimulation with 

variouss mitogens " 9. In table 4 an overview is 

givenn of the various protocols used. In summary, 

beforee 1994, the proliferation test on 

phytohemagglutininn (PHA) and the horse anti-

lymphocytee serum test (ALS) was performed 

usingg a culture-medium suplemented with 

humann pooled serum. Furthermore, stimulation 

withh ALS was eliminated from the protocol in 

19944 and replaced by stimulation protocols using 

combinationss of CD2 plus CD28 mAb (CD228) 

andd CD3 plus CD28 mAb (CD328). 

Too obtain comparability between the 

differentt generations of tests, adjusted 

longitudinall  test outcomes were calculated, 

takingg those inter-assay variations into account. 

Inn addition, to adjust for the intra and inter-

individuall  variations and the assay variations, the 

proliferationn reactivity was expressed as the 
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percentagee of the median responses detected in 

concurrentlyy running cultures of 5 healthy 

controls. . 

2.7.33 HIV-1 phenotype 

Althoughh the HIV-1 phenotyping is not really an 

immunologicall  assay, nevertheless it is presented 

heree because it is since 1992 part of the daily 

routinee of the department of Clinical Viro-

immunology. . 

EarlyEarly in HIV-1 infection, but also among 

subjectss with an asymptomatic infection, slow-

replicatingg and mainly macrophage-tropic, non-

syncytium-inducingg (NSI) viruses are the 

predominantt isolates in the peripheral blood 

'' . However, a shift of the virus population 

towardss the more rapidly replicating T cell 

tropic,, syncytium-inducing (SI) phenotype virus 

heraldss in approximately 50% of the homosexual 

casess the onset of AIDS 77;80^20-125. The 

mutation-pronee nature of HIV-1 replication is the 

drivingg force behind this variation in cellular 

tropism.. In particular, mutations of certain amino 

acidss located within the V3 loop, have been 

erss of HIV-1 infection and its pathogenesis 

shownn to be associated with the observed change 

off  cellular tropism 126;l27. 

Ass mentioned before, since 1992 HIV-1 

phenotypingg is part of the daily routine. 

However,, using cryopreserved PBMC, we were 

ablee to complete the individual follow-ups 

retrospectivelyy (table 4). 

2.88 Virological assays used in 
thee daily ACS routine. 

Whenn a person agrees to participate in the ACS, 

hiss HIV-1 antibody status is determined. At that 

pointt the presence of those antibodies is tested 

withh the commercially available enzyme-linked 

immunosorbentt assays (IMX : Microparticle 

Enzymee Immuno assay, Abbott laboratories, 

Northh Chicago, Illinois) l28, and confirmed with 

aa Western blot (Diagnostic Biotechnology Ltd., 

Singapore).. In table 5 an overview is given of the 

variouss assays and protocols used. Furthermore, 

too compare test results, some assays have been 

usedd simultaneously. 

Thee presence of P24 antigens was 

routinelyy determined in the ACS from 1984, the 

beginningg of the study, until 1998. HIV p24 
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antigenn was detected with a solid phase, 

sandwich-typee enzyme immunoassay (EIA, 

Abbottt laboratories). Soon, however, a new p24 

antigenn assay will be implemented in the ACS 

(Vironostika,, Organon). P24 antigen has been 

shownn to be an important predictive marker in 

monitoringg the natural history of the HIV-1 

infectionn 129 and it is successfully used as one of 

thee first marker in monitoring the antiretroviral 

capacitiess of zidovudine 32. 

Inn May 1996, the HIV RNA PCR was 

introducedd into the daily ACS routine. The HIV-

11 RNA concentration in peripheral blood has 

beenn shown to be strongly associated with 

progressionn to AIDS and death 7; l3°-138,39. The 

firstt test used in the ACS was the NASBA assay 

(Nucleicc Acid Sequence-based amplification 

assay,, Organon Teknika, Boxtel, The 

Netherlands),, with a quantification threshold of 

10000 RNA copies/ml. Since 1997, however the 

moree sensitive NucliSens test has been used 

(quantificationn threshold 400 RNA copies/ml). 
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Tablee 5. Overview of the used virological assays. 
Overvieww used virological assays 

virologicall assays 

HIVV screenings assays: 
HTLV-II II  screening test 
HTLVV III EIA 
recombinantt HIV-l/HIV- 2 EIA 
Wellcozymee anti-HTLV III 
Vironostikaa anti-HTLV-III ELISA 
recombinantt HIV-l/HIV- 2 3e generation 
HIV-l/HIV- 22 3e generation plus EIA 
IMXX (MEIA systeem) 

Otherr used HIV-antibody assays: 
HIV-11 anti-CORE EIA 
ENVACORHIV-11 EIA 

Detectionn of anti-CORE 
DetectionDetection ofanti-ENV 

HIVA bb p24 (rDNA) 

HIV-antigeenn assays: 
HTLV-II II  Antigen EIA 
HIVAg-11 EIA polyclonal 
Vironostikaa HIV-A g 

Confirmationn assays: 
HIV-11 Western Blot 
LiaTekk HIV-l/HIV- 2 
HIVV Blot 2.2 (HIV-1 en HIV-2) 
HIV-22 Blot version 1.2 

HIVV RNA assays: 
NASBAHIV-1QT T 
NucliSenss HIV-1 QT 

Company y 

homee made 
Abbott t 
Abbott t 
Wellcome e 
Organonn International 
Abbott t 
Abbott t 
Abbott t 

Abbott t 
Abbott t 

Abbott Abbott 

Abbott t 
Abbott t 
Organon n 

Homee made 
Organonn Teknika 
Diagnosticc Biotechnology 
Diagnosticc Biotechnology 

Organonn Teknika 
Organonn Teknika 

period d 

1984-1985 5 
1985-1989 9 
1989-1993 3 

6 6 
1985-1987 7 
1993-1995 5 
1995-1998 8 
sincee 1998 

1986-1992 2 

1989-1992 2 
1987-1990 0 

1992-1997 7 

1987-1990 0 
1990-1998 8 
Wil ll  be implemented soon 

1984-1985 5 
6 6 

Sincee 1986 
Sincee 1995 

1996-1997 7 
Sincee 1997 

EIA:: Enzyme Immuno Assay, ELISA: Enzyme Linked immunosorbent Assay, Liatek: Line Immuno 
Assayy Technique, MEIA: Microparticle Enzyme Immuno Assay, Nasba: Nucleic Acid Sequence-based 
Amplification.. Remark: To compare test results, some assays have been used simultaneously. 
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