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Theree can be little doubt that the HIV epidemic 

iss one of the most devastating pandemics of this 

century.. In some parts of Africa, AIDS has 

reducedd life expectancy by more than 17 years. 

Untill  now, at least 11 million Africans have died 

andd currently another 22 million are estimated to 

bee HIV-1 infected, thereby j eopardising the 

economicc development of Africa '"3; While the 

numberr of new infections there is still increasing, 

inn Europe 4-7 and the USA8;9, the AIDS 

epidemicc is more or less under control. 9. Based 

onn the epidemiological developments in their 

ownn regions, and the emergence of promising 

neww treatment alternatives as HAART, western 

governmentss have reduced or re-allocated much 

off  their financial contribution to AIDS research. 

Moneyy spent on the prevention of HIV-1 

infectionn no longer holds pace with the number 

off  people affected by the virus; much of the 

fundingg formerly used of studying the natural 

historyy of HIV-1 infection, is now used of 

studyingg treatment possibilities that can only be 

implementedd in Western countries. This severely 

hamperss the swift development and introduction 

rss of HIV-1-infection and its pathogenesis 

off  effective vaccines and/or affordable treatment 

forr AIDS. 

Reductionss in government funding have 

alsoo limited the possibilities of the Amsterdam 

Cohortt Study on HIV-1 infection and AIDS 

amongg homosexual men (ACS). Using an unique 

multidisciplinaryy approach, including: 

epidemiology,, social science, virology, 

immunologyy and clinical medicine, the ACS has 

publishedd approximately 440 articles in scientific 

magaziness and also SO PhD theses. Thus, the 

ACSS has contributed substantially to the 

knowledgee of HIV and AIDS. The introductory 

Chapterr 2 provides a full 'historic' overview of 

thee history, study groups and logistics of the 

Amsterdamm Cohort Study on HIV/AID S among 

homosexuall  men. The other chapters in this 

thesiss are focussed on the use of various markers 

off  progression and their pathogenesis. 

Thee purpose of the study presented in chapter 3 

wass twofold. The first aim was to validate the 

previouslyy described concept of blind T cell 

homeostasiss 10 in the ACS, using the same 

algorithmm applied in the Multicenter AIDS 
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Cohortt Study (MACS), Baltimore, USA. The 

secondd aim was to investigate whether there was 

ann association between failure of T cell 

homeostasis,, which is denoted as the inflection 

pointt (IP), and the NSI/SI switch. This NSI/SI 

switchh has been studied on many occasions in 

thee ACS. 

Inn accordance with the previously 

describedd homeostasis concept, a biphasic 

trajectoryy was observed with a relatively stable 

numberr of peripheral CD3+ T cells in the first 

phase,, followed by a steep CD3+ T cell decline 

inn the last and second phase prior to AIDS. 

Amongstt subjects who developed AIDS, failure 

off  homeostasis was often preceded by a NSI/SI 

switch.. The median post-IP CD3+ T cell decline 

observedd among SI carriers was significantly 

steeperr than that of the NSI carriers. 

Similarr patterns had previously been 

foundd amongst participants of the ACS with 

regardd to the relationship of NSI/SI switch and 

CD4++ T cells. Schellekens et al. and Spijkerman 

att al. " n found a three to fivefold greater CD4+ 

TT cell decrease among SI carriers when 

comparedd with subjects carrying the NSI 

phenotype.. Likewise, also the HIV RNA load 

increasedd exponentially in the time preceding 

bothh the IP and the SI switch, but levelled-off 

afterwardss l3;l4. 

Thee study described in chapter 3 may 

possiblyy provide a further explanation of the 

pathogenesiss of the previously described 

findings.. We speculate that a likely explanation 

forr the acute inflection of the total T cells may be 

ann interference of T cell renewal,1;15, due to the 

broadeningg of the target cell population by 

CXCR44 bearing cells as naive and precursor 

cellss ,6-19. 

Inn chapter 4, a study is presented in which the 

inin vivo Delayed-Type Hypersensitivity (DTH) 

skinn testing is compared with the various in 

vitrovitro assays used to assess the extent of 

immunologicall  deterioration of HIV-1 infected 

individuals.. In this study, an association was 

foundd between the presence of skin test anergy 

andd a suppressed T cell reactivity after 

stimulationn with CD3 antibodies and CD2 and 

CD288 antibodies simultaneously. This is 

consistentt with the findings of Tornar et al. and 
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Kerbyy et al., who both found a relationship 

betweenn DTH skin reactivity and in vitro 

lymphocytee transformation after stimulation 

withh various recall antigens 20'21. Furthermore, 

antigen-specificc lympho-proliferative responses 

(LPRs)) to certain recall antigens such as 

Candidaa and tetanus toxoid and 

standardisedd T cell reactivity as mentioned 

abovee " , have both been shown to be 

stronglyy associated with the degree of immune 

deteriorationn and stage of HIV-1 infection. 

Thee association 

thatt was observed in this 

studyy also provides a 

rationall  for the potential 

usee of skin testing to 

assesss the extent and 

durabilityy of immune 

reconstitutionn in persons 

whoo receive HAART. In 

aa recent study amongst I 

HIV-11 infected 

individualss from the 

ACS,, a group was selected of persons who, 

havingg started treatment with HAART, had 

respondedd well in respect of both an increased 

CD4++ T cell count and a HIV RNA load decline 

beloww the threshold of quantification. In this 

group,, no difference in DTH scores before and 

afterr initiation of HAART (median duration 

HAARTT 2.1 year) could be determined (Figure 

alsoo 1) 28. However, three months after starting 

HAARTT a temporary improvement of the skin 

testt reactivity was observed (Figure 2). A 

similarr DTH improvement was also recognised 

byy Wendland et al. 29. Unfortunately, because 

Figuree 1. DTH scores, measured before and after HAART. 

Mediann duration HAART 2.1 year (n=42, p=0.9). 

NN = 42 42 

pre-HAART T 

Meann DTH score 

|Summ DTH indurations 

422 42 

post-HAART T 

thee follow-up in this study was limited to only 

sixx months of HAART, no statements could be 

madee regarding the possible long-term 
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improvementt of the in vivo DTH. In this study, 

parallell  to the enhanced DTH reactivity, also an 

increasee of the in vitro antigen-specific T cell 

29 9 

proliferationn response was seen . 

Figuree 2. DTH scores, measured at start ing 

HAAR TT and three months later (n = 4, p = 0.06). 
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However,, if we compare these long-

termm in vivo DTH results with other clinical-

immunologicall  in vitro studies, a discrepancy 

betweenn the in vivo and in vitro results 

becomess apparent. In several studies, T cell 

reactivityy has shown a rapid increase during the 

firstfirst weeks of HAART, followed by a gradual 

unknownn and because the DTH reactivity seen 

amongg treated HIV-1 infected individuals was 

muchh lower than the DTH reactivity seen 

amongg healthy HIV seronegative individuals, it 

iss evident that it must be a 

consequencee of the partial 

immunee restoration. DTH 

skinn testing can therefore 

bee useful as an additional 

tooll  in monitoring the 

extentt of immune 

recoveryy in HIV-1 

infectedd individuals on 

HAART. . 

nn DTH 

mm DTH 

increasee later on Thiss is in contrast to the 

observedd lack of DTH skin test reactivity, two 

yearss after starting HAART. Although the 

precisee reason for this in vivo/vitro gap is still 

Inn chapter 5 we found that a mutation in the gene 

encodingg for Mannose-Binding Lectin (MBL) 

waswas associated with a delayed progression of the 

disease.. Most notably, this mutation appeared to 

bee associated with a delayed onset of Kaposi's 

sarcomaa (KS) and, to a lesser extent, to the onset 

off  other AIDS defining events. Mannose-

Bindingg Lectin (MBL) is a serum protein which 

playss a central role in the opsonisation and 

phagocytosiss 36 of several yeasts, bacteria such 
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Fromm these studies, it can thus be 

postulatedd that carriers of the MBL variant allele 

mayy have a disadvantage at their first encounter 

withh HIV, However, once infected, it may turn 

outout to be beneficial to be carrying the MBL 

variantt allele 50. To explain this advantageous 

effect,, we postulated that HIV-1, besides direct 

bindingg of HIV-gpl20/gp41 51'5S to the cellular 

CD44 receptor, is also capable of infecting host 

cellss through the pathway of (mainly antibody-

dependent)) complement activation 56"58. This is 

inn accordance with the great variability seen in 

incubationn times amongst individuals with solely 

thee non-syncytium-inducing virus phenotype, 

whichh cannot be explained by an expanded usage 

off  known co-receptors such as CCR1, CCR2b, 

CCR3,, CCR5 and CXCR4 16. 

ass N meningitidis , Mycobacterium tuberculosis 

388 and leprae, Pneumocystis carinnii39, and HIV 

40.. In addition, serum MBL levels are also 

associatedd with systemic lupus erythematosus 

andd chronic hepatitis B infection 4 M 3. The MBL 

mutationn is known to be associated with lower 

MBLL serum levels35. Because serum MBL has a 

closee resemblance to Clq, the first factor of the 

complementt cascade, it is able to activate both 

thee classical and the alternative complement 

pathwayss 44_46. Serum MBL is, furthermore, 

capablee of in vitro neutralisation of HIV-1 by 

bindingg to gpl20 or gp41. 

AA protective effect of the MBL mutation 

waswas previously found in a French seroconverters 

study.. The French investigators found an 

associationn between the MBL mutation and 

delayedd CD4+ T cell loss 47. Another important 

consequencee of the variance in MBL alleles is 

thatt carriers of the MBL variant allele are at an 

increasedd risk of becoming infected with HIV 

45;48,499 j t w a s ^emonstrateci that carriers of the 

MBLL variant alleles were more susceptible to 

HIV-11 infection than MBL wild type carriers. 

Ass mentioned before, complement and Fc 

599 receptors on the surface of target cells may act 

ass receptors for HIV-1 60"62. This is nicely 

illustratedd by the positive relation which was 

foundd between the extent of antibody-dependent 

complement-mediatedd antibody enhancement 

andd HIV-1 RNA viral load54:S5;63 and stage of 
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diseasee M. Furthermore, an inverse relationship 

wass found between MBL serum levels and CD4+ 

TT cell count and the stage of HIV-1 infection65. 

Inn general, the higher the serum MBL levels the 

lowerr the CD4+ T cell counts and vice versa. 

Takingg into account that serum MBL is 

capablee of initiating the complement system, 

MBLL variant allele carriers may - due to an 

impairedd first-line defence - be less likely to 

inducee a vigorous immune response during 

primaryy infection, than wild type carriers. It can 

thuss be speculated that the set point of HIV-1 

infectionn is not only influenced by the genetic 

hostt factors of the adaptive immunity such as 

CCR55 and CCR2 but also by the MBL-

complement-mediatedd pathway. 

Howw can we explain the observed 

protectivee effect of MBL variant alleles on the 

developmentt of KS? Here the following is 

hypothesised.. It has been shown that KS is one 

off  the few vascular-proliferations in humans who 

expressess Mannose-receptors on their endothelial 

66.. Low MBL serum levels, as seen amongst 

MBLL variant allele carriers, may therefore 

inhibitt the proliferation of the KS-associated 

herpess 8 67 infected precursor spindle cells 68,69, 

therebyy preventing the development of KS 53. 

Thee aim of the study presented in chapter 6 was 

too determine the occurrence of early pre-AIDS 

weightt loss among HIV-1 asymptomatic 

homosexuall  individuals, and to establish its 

predictivee value for getting AIDS 70;7t. In those 

whoo developed AIDS, a biphasic weight pattern 

wass found showing a relatively stable period 

followedd by a steep weight decline that started 

aroundd 6 months prior to the subsequent 

diagnosiss of AIDS. To rule out that this decline 

wass caused by a not yet diagnosed AIDS-

definingg illness such as an opportunistic 

infection,, we also examined the weight patterns 

perr diagnosis separately. 

Surprisingly,, this biphasic pattern could 

alsoo be recognised amongst individuals 

diagnosedd with localised KS, an affliction that 

iss not considered to have a big impact on 

metabolismm in general. The observed weight 

losss is therefore likely to be, at least in part, a 
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directt consequence of the HIV-1 infection 

itself.. Another additional argument in favour of 

thiss hypothesis is that some individuals may 

startt losing weight several years before the 

onsett of AIDS71. 

Thiss hypothesis is in accordance with 

observationss made by Rivera et al, who 

describedd a close association between weight 

losss and an evaluated HIV RNA load n. This 

groupp also described a more or less biphasic 

patternn amongst subjects without an apparent 

AIDSS diagnosis. Mulligan et al. found a 

relationshipp between an elevated resting energy 

expendituree (REE) and HIV RNA load " . REE, 

iss the rate of consumption of energy by the 

bodyy while inactive and is one of the major 

determinantss for weight maintenance. 

Inn large parts of the world, the use of 

elaboratedd laboratory tests such as CD4+ T cell 

countt and HIV RNA assays are limited or even 

unavailable.. In a non-western patient 

populationn therefore, body weight assessments 

mayy provide additional information to CD4+ T 

celll  measurements74 

rss of HIV-1-infection and its pathogenesis 

Inn the last study of this thesis, we studied 

thee possible suppressive effect of sun light 

exposuree on cellular immunity. This is 

particularlyy relevant because Kaposi's sarcoma 

cann be treated nowadays using photo-therapy 75. 

Thee relation between exposure to sunlight and 

cellularr immunity was studied, using the 

followingg assays: CD4+ T cell count, CD4/CD8 

ratioo and T cell reactivity after stimulation with 

antibodiess targeting the CD3 receptor76"80. By 

meanss of a questionnaire, the exposure to 

ultraviolet-BB radiation (UVB) in the previous 

twoo years was assessed 81. Subsequently, the 

outcomess of those questionnaires were compared 

withh the immunological assessments performed 

withinn that same period. In this study no 

indicationss could be found of a UVB induced 

immunologicall  interaction. This is in agreement 

withh the few available clinical UVB studies 

amongg HIV-1 infected individuals, which were 

alsoo unable to detect any clinical association 

76;82 2 
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Finall remarks 

Thee aim of this thesis was to investigate the 

validity,, relevance and predictive value of 

severall  markers of progression of HIV-1 

infectionn (both established and not-established) 

andd subsequently to speculate about their 

pathogenesis. . 

Inn several long-term natural history 

studiess on HIV/AIDS, biphasic patterns are 

recognisedd regarding CD4+, CD8+ T cells, 

memory/naivee cells I1 ;1519 and HIV RNA Load 

14.. In the third study of this thesis, a strong 

associationn was found between the moment of 

NSI/SII  switch and failure of blind T cell 

homeostasis.. However, here an inconsistency 

arises.. Currently, as summarised above, there 

havee been many other adequate explanations for 

thee observed homeostatic failure. Despite this 

inconsistencyy regarding the "blindness " of the 

concept,, estimations of the moment of 

homeostaticc failure have proven to have an 

additionall  predictive value, instead of using the 

NSI/SII  switch alone. Finally it could be said in 

thiss time of rapidly evolving knowledge of the 

pathogenicc mechanisms of HIV-1 infection that 

thee adjective 'blind', when referring to the blind 

TT cell homeostasis, has become somewhat 

redundant. . 

Althoughh both antigen-specific and non-

specificc in vitro T cell reactivity recover 

significantlyy during long-term potent HAART, 

thee degree of in vivo DTH skin test reactivity, 

despitee a temporary increase shortly after starting 

HAARTT 29, hardly improves. This discrepancy is 

mostt likely due to the partial character of the 

HAARTT induced immune reconstitution. 

However,, because it can be postulated that this 

gapp wil l eventually become smaller if we are 

ablee to restore cellular immunity sufficiently by 

long-termm viral suppression, standardised DTH 

skinn testing should always be implemented in 

modernn clinical trials. 

Inn this thesis it was shown that the 

morbidityy and mortality of HIV-1 individuals 

aree influenced by a mutation in the gene 

encodingg for MBL, which is part of both the 

innatee immunity and the complement system. To 

obtainn conclusive evidence of the role of MBL, 

adequatelyy sized case-control studies have to be 

designed.. Furthermore, although it is clear from 
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numerouss publications that the extent of 

complementt activation directly affects the level 

off  HIV RNA and survival, the clinical relevance 

hass still to be determined. 

Althoughh in the Western world, severe 

weightt loss is hardly ever seen anymore, in third 

worldd countries systematic weight assessments 

ss of HIV-1-infection and its pathogenesis 

mayy still be useful. Finally, no harmful effects 

couldd be found on the cellular immunity of 

asymptomaticc HIV-1 infected individuals 

followingg exposure to UVB, which is very good 

newss for HIV-1 infected sun lovers. 
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