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HIV-1 and the aetiology of AIDS

MARTIN T. SCHECHTER  KEVIN J. P. CRATR
KAREN A GELMON  JULIO 5. G. MONTANER
THNHN. LE  MICHAEL V. O'SHAUGHNESSY

The belief that HIV-1 infection causes AIDS has
been questioned, and the suggestion made that to
know the comect cause of AIDS the incidence of
disease in patients with and without risk behaviours
and with and without antibody ta HIV-1 must be
known. We describe findings in such a cohor. In
715 homosexual men followed for a median of 8-6
years. all 136 AIDS cases occumed in the 365
individuals with pre-existing HIV-1 antibody. Most
men megative for HIV-1 antibody reparted risk
behaviours but none developed any AIDS ilinesses.
CD4 counts fell in anti-HIV-1-positive men but
remained stable in antibody-negative men, whether
or not risk behaviours were present. The hypothesis
that AIDS in homosexual men is caused not by
HIV-1 infection but by drugs and sexual activity is
rejected by these data. HIV-1 has an integral rale in
the pathogenesis of AIDS.
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Controversy continues to surround the guestion of
whether humen  werunodeficeney vinus 1 (HIV-1)
infection causes the soquired immunudcficiency syndrome
(AIDS)' The comvennonal hypothesis proposes thar
HIV-1 infection Jeads to depletion of CD4 cells and hence 1o
progressive immune deficiency * Some investigators have
questioned  this coowventional “wimes-AIDS™  theory,’
proposing instead a “rsk-ATDS™ hypothesis. The larter
hyposhesis sssers tat it is ot HIV-1 infection per s2 but
ratheer the risk behaviours sssociared with HIV-1 infecrion
that mdm"ﬂmbaghasm:dspccﬁ:sl]ymmr
promiscuous male homosanal actvity® and the use of
drugs—inchuding miirite inhalents* s cxposure risks
responsible for the epidemic of AID'S in homerseaeal men,
He has stated that to idensify the correct csuse of AIDS the
incidence of AIDS in matrolled cobores of Ask-takers snd
non-risk-takers, with and withouwr antibody to HIV-1, aoust
e known, but that no such data are available ™ We present
the resulbts of just such & comtralied study,

We Bave followed TI5 homossom! men secruited from s
grneral pescrioss in central Vapcwaver® Dhering recruinmens from
Mavember, 1982, w Febnury, 1984, any homwsexual patient
already enrolled in the pracooes who amended for any rezson was
asked by his doctor 1o parcapste in the study, The refusal race was
5%. Follow-up visics oeourred about once every six manths unil
Seprember, 1986, after which time subjects smended arsuslly,
During each wisie, subjecss completed 3 self-administered
guostonnaine concerning lifestvle and  Hlness, underwent @
comnpdese phiysical exassnation, and had blood samples dnwn for
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smmunodogc and HIV-1 aadbody tesong * Median durstion of
Snilow-ap for &l subjocs was B-6 years. Aswell 23 clinscal follow-up,
she Brish Cobumbia provincial and Canadizn patiocal AIDS
megistries were sewched rgubicly fromn 1988 to ddensisy any
additional cases of AIDS in the entire cohort. Seroprevalent nem
(=237, 33%} were defined a5 thoer who were HTV- | santibody
positive whim they enternd the study, scroincdent men (n= 128,
18%) = thoss who seroconwersed while onder snady, and
seronegative men {n=350, 49%) a5 those wio remained HIV-1-

serpprevalent and seToincdent groups combined ase referned W as
the seroposityve group. Al repared p valioes ase two-sided,

By April, 1992, 136 cases of AIDS-relaved illnesses had
bemn disgnosed in our cohort. These ilncsses inchaded
Priesmmocyens corfm pneumonia {54), Kaposi'’s sarcoma (34),
Iymphoma{l L), ocsophageal candidiases (8), Mysobacterion
wrtun-intracellutare infection {7}, cytomegelovirus infection
(%), wasting svndrome (4), and other lnesses (14). Every
case of AIDS-asociated illness ocourred in individuals with
pro-cxistng HIV-1 anubody, and mo AIDS illnesscs
occurmed in men who romained perststendy negative far
HIV-1 antibody.* There were 101 ATDS-related deaths in
the scroposidve men. Excheding AIDS-retatec! maortality,
there were 6 deaths in the seroposiive men: 2 cascs of
heparits, 1 ng cancer, 1 homicide, 1 suicide, and | drog
overdose. T the seroncgsdve group, these were only 2
dearhs—1 myncrdial infarcbon 2nd | suicde—and no
deaths duc w0 any AIDS-relaced conditions.

To account for msk behaviours in owr subjects, we
undermook analyses involving use of nitrite inhalants (ever
wersus. never) and illicr drogs (ever used cocaine, herin,
amphetzmines, lysengc add dicthy] amide, or methylene-
dioxy amphemmine), and increased frequency of roceptive
analmlamurs:kz'b Yo of scamal cnoounters; this cut-olf
was chosen 2 prion to achicve an approsimarely equal
division}. Lifetime prevalences of these behaviours were
stmilar in the 136 seropositive men who developed ATDS
=nd in the 229 seropositve men who did not develop ATD'S:
use off mitmive inhalants, 83% in both growps; use of illict
drugs, .i?—imm%&,rEvaly;andmcrmsodﬁrqumcf
of recepiive mnal interoourse, T8% and 82%, respecively.
Since these risk behaviours are known v oorrelate to HIV-1
infoeion, it 5 not surprising thar lifedme prevalencess in the
350 seroneganve men were kower than m the seropositive
group—ie, 56%, 74%, and 58% for nitrite inhalants, illict
drugs, anl mereased  frequency of  meceptive  anal
inrecoourse, respecuvely. However, rsk behaviours were
present at zpprecizble levels n the scroncgadve group
withour development of a single case of ATDS.

To comroberate absence of AIDS and associared dfects
in the seromcgative group, we studiod CDM count as a
mcasure of immune impairment. The seronegative, group
was compared with the semincident goup o allow
wbscrvation of the endre natural history of HIV-1 mfection

"4 nble showing AIDS-relsted ilioeses i the three petients: groups, &
Eagure sSoeaing changes in CT4 count ower ten Sollirw ap 5 in sercincubent
amd sonegETYe and Sgures shawing, chagees T (D4 coonns 3
sermencidens And SCONCOEatvG PRTKERs SIeEed for0se of S502 trugs el
%iu-q of receprive anal inrercourse: == avajiable on request from: The
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CD4 coums for ive  and
stratified by uss of nitrite inhalants.

incid: arowps

For the seroncgatwe geoup. afl visits arc used. whernsas for the
sancincident Qoo visits begn waih the Bxst anti-Hi negative and
first ang- HIV-1 - pasitive resuits [amows). Seeoncgative man who over
wsedl (0] andl meve used | L) nuinsz mbalams seoincident men who
tver irsed () and never used (W} ninee inhaiants. Points pre mean
13E)

with control for the duration of infection. Fos the
scroincident group, bascline was the dme of the lase
seronegative test resull and the fns] (IM ount was
obained from the ninth visit after seroconversion. “The
seroincident and scroncgagve groups wore similar ac
baseiine, The avernge mie of (D4 decine in the
scroincident group, based on finear regression, was abour 50
cefls/pl. per yesr (95% I 3961 cells/pl. per yess
p=0-0001 for difference from zero), and the final mean
(D4 count in the scroincident group was 347 oellsipl.
(n=125; 414-680). By contrast, the aversge mate of CD4
dedline in the scroncgative group was not significantdy
different from zevo (p =073, with mean haseline snd final
{4 counes of 921 (B68-974) cells/ul. and 937 (E85-088)
cells/pl, respoctvedy. *

Saabdlity of (124 counes in ann-HTV- 1 -negarive men and
dedlime in couns i seroincident men were apparent
whether or not nitrite inhalants were used (fgues). A
multiple regression model was fimred o explain final CI
count in rerms:of the bascline CD4 count, serological group
(scroncgative or scromadent). and the we of it
mhatsnts. Baseline T4 count and serclogical group were
highly significant in explaining final CTM count (p-< 00001
in each case), bur inhalant use was oot significant {p=0-21).
Similar anatyses of CDV counts were done afier stracfication
for use of ot drugs end for frequency of receptive anal
neerenurse. In both cases, stable counss wese found in the
scroncgative group and declining counts in the seroincdent
group, regardless of the presence of absence of the HIV-1
risk behaviour,* and multiple regressien 1nodels showed
hath besefine CID4 oount and the serological group o he
highly significant in cxplaining the final CD4 count, but that
risk behaviour was not sigmificant.

The risk-AIDS hypodresis* that ALDS i homosexual
men 15 caused not by HIV-1 infection but hy other
exposures, such as doug use and male homosesxual activity, is
clearly rejocted by vur date. The evidence supports the
hypathesis that HIV-1 has an integral role in the (D4
deplegon and progressive smmunc  dysfuncoon thar
characterise AIDS, A ccotral rode for HIV-1 in the
pathogeness of AIDS does not rule out a mle for cofactors
that might help wo derermine the clinical courss in different
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hosts.  Whedher these  cofactors  inwolve  other
MICTOOTEANISMS, Z2enec  susceprbility;  Sutobmumune
processes, or other phenomenz is currently the subject of
debane and investigadon. However, it is a disservice w the

any people infected with HTV-1 and a hindrance ro public
health inimanves for scienmists oo claim thar HIV-L s
Tearmiless and oot sstiologically related o ATDS.
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Magnetic resonance neurography
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Radiological methods exist for generating issue-
specific images of bone  wessels, hymphatics,
abdominal viscera, and the central nervous system,
but there has been no reliable means to generate a
clinical image of a nerve. We present the fist “image
neurogram”™ and report a method for producing such
images by use of commercial magnetic resonance
imaging systems. The image depicts a human nerve
in situ in relation with a nerve graft, whesein the nerve
is rendered in isolation much like a vessel appears in
isgiation in a subtraction angiogram.
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Pain and loss of funcgon due w neuropachy, nerve
Sompression, and URWMANC nerve injury prompt many
rallivns of diagnostic tests every year. However, the surgical
treamment of suspected nerve compression is often hindered,
and is sometimes procluded, because the site of compoession
cannot be accurstely localised. The cranial, peripheral, and
autonomic nerees have remained the preserve of physical
and electrical dingnosis because no imaging rechnique has so
far proved sdequate. Useful coss-secoonal images of nerves
cannot be made by computerised omographic scanning,




