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Review article

HIV and Aviation Safety
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By the year 2000, abont 38110 million adults would be infected by the Moman Immung
Deficicney Vieus (11V-1) and Tndia would account for at lesst 5101 milllon of cases of ATDS,
Waorld over, aviators who are HIV tve are disyualificd from Nying dutics. Is such a policy fair
and reasonable, considering that approximately $% of HIV +ve individuals remain clinically
healthy and stable despite 12-15 years of HIV infection? This review therefore looks at the
problems of serecning asymptamatic HIY and neurapsyehological abnormalties anid disposal

uf airerew,

Key Words : Asymptomatic HIV, Neuropsychological abuormalities, Aeromedical evalustion

ne and half decades apo, we had

almost believed that infectious

diseases no longer posed any threat
tthe developud world, This confidence was
shattered in the early 1980°s by the advent
of Acquired Immune Deficiency Svndrome
{AIDS). With the discovery of the Human
Immuno deficiency Virus- L(HDLV L1,
LAY (2] )- aretrovirus, the tip of the iceberz
was unveiled. To date there 15 no cure. the
search for a vaccine continues and so does
the pandemic,

By the year 2000, we will have 38-
10 million adults and 10 million children
infected by HIV. Of these, 24 million adulis
and children would have developed ALDS,
The largest portion of these cases (42%) will
come from Asia and 75% of these cases wi|
be accounted for by heterosexual
transmission [3]. The potential for acquiring
HIV is enormous when we realize that
between 250 and 500 million people
currently engage in behavior patterns that
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put them at visk for HIV infection [4) and
the spread in a heterosexual population is
increascd by the presence of genital uleers

The range of ALDS cases i [ndia is
3= 1071000 population and theretore we could
expect at least 3-10 million cases by the vear
2004, ie., 5 years hence. ln the Armed
Forces, the AIDS control organisation
perindically issues dirsctives towards
implementation of control. It was expected
that by August |994, 90% of all ranks and
50% of all families would have been
cducated on AIDS. This tarzet was not
achieved Itis also evident thal notification
procedures are not being adhered 1o,

From 1983, the US Department of
Defense realised that the Armed Forces
population was at increased risk and a
memoerandum of 25 Oct 1985 recommended
official testing for HIV in all military
personnel [3]. In 1986, the USAF started its
screening program of all active dury
personnel. Up to February 1991, 700000
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petsannel were screened of whom 842,
including 29 females, were found o be HIS
positive | 6]. Of these personnel. 37 3% were
returned to active dutv, 31.7%
temporary disability list, 20 5% retired/ left
service and 10, 7% died [6] Till 1987,
wirvers were bemg eranted by both the
LISAE and 1S Navy [ 7] but soon coenscd ns
it wiis pbserved that 60% of individuals with
ATDS had neurological dystunction, wd that
acule miection of the central nervous system
peeurs with seroconversion to the TNV [ 8]
The process was further complicated by
Appedrance of reports that
neuropsychological changes are cvident
becfore outright ALDS was present [9-12]

o [HAT €N

ln May 1992, a special commitive ol
the Acrospace Medical Association (AsMA)
stuchicd the varnious aspects of HIV and
aviation safety and concluded that @ *The
AsMA believes that the THV-infected pilot
places the flying public at increased and
unnecessary risk. and therefore supports
testiig of pilots forinfection by the Human
Immuno deficiency Virus. Individuals
contirmed to be so infected should be Tound
medically disqualified for flying duties™ [13]
The inability to predict when and in whom
neuropsychiatric factors will be present was
realised as a major preblem since
neuropsyehological testing was restricted in
its validity. The committee had also taken
into accoun! the proceedings of AGARD-
ASMP Conference held in France 1992 [14]

Having advanced three vears from that
slatement, our duty towards the public and
[hes aviation community forces us to examing
the issie in its current Indian context, The
problem needs 1o he approached Keeping
three aspeicls in mind. Screening.
dsrmpramealic H prositive
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Scereening

The Center for Diseases Contral (OO}
Atlanta, LSA reports thal 0% ol peeple
with HIV were not tested until bagr maonths
befire the diagnosis of AIDS amd 50%6 were
mel testod until | ovear before the diagioss
of AIDS [15]. Perry [16] has reported six
cases of civil arcrew who had manilested
acute loss of consciousness! TIAsleepy
periods/scizures and were found to be HIV
feeon investigation. He ponders as to wliat
would the world’s press say if just one
airerafl was to erash and one of iy pilois
found to by HIV v

With large populations al rish, such
as in our country, routine screening could
present u problem and therefore one has o
decide whenm to sereen, Only those al nisk
or more? The Armed Forces has already
mude sereening of blood and blood products
compulsory. Since September 1994 all STD
cases are being screened for 1HY 1 aml 2
Should we not screen all Armed Forees
personnel us well as candidates who apply
to join the Armaed Forces?

What is the method to unse?
Currently, the Armed Forces uses the ELISA
as screening lest and the Western Blot(WE)
as confirmatory. Recently, as an alternate 1
the Wastern Blol, three ELISA tests on
different biolouical systems are being tsed
[17]:

The ELISA 15 cheaper. easy 1o
perform and as sensitive as the Western
Biot 1 7] However CDC still approves the
Western Blot as the confirmatory test. The
specificity reachad is 97.8% when FDA
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approved Kits and criteria are used [18]
There are other kits available in the marker
which are not FA approved but are ighly
sensilive and specilic when compared with
the Western Rlot [19] On 23 December
W9, FLA approved the Ora Sure HIY test,
the first saliva-hascd collection kit tor HIV

antibody screemny Tor use by physicians
|20].

Lhe cost of screening also presents a
problem. Recently the cost of TV testing in
the L's Army was shown 1o be less than $
2.50 (Rs. 80.00) per serum specimen
compared toconnmercial charges which e
S 1500 (Rs. 495000 for screening and 5
SO RS 1650000 for confimatory testing
[21]. The percentage ol sumples requiring
the more costly W B assay was 0.2% i 1993
[21]. The experience of the US Armv,
Iherefore, demonsteates that larie seale 1|V
testing can be pertormed at a low cost per
specimen,

HIV nd Aviestrom Safery - K eisfannirtive and Sonen

Neuropsychological abnormalitics in
the HIV positive individual.

We are now becoming imereasimnp by awaii
that the natural history and the pathoeenic
process of the hamun immunodelicienes
sirus (HHY S Frontection are comprles and
variable and a small number. approsimaely
2%, reman chimeally healithy ol
imunologically stable despite 12415 yeirsot
N anfection |22 lies has 1w
implications for us. The Drst esothata 1Y
posttive indnvidual (with smon-progression)
can carry op with his or her normal work
with pertodic monitarimg lor disease
progression [23-27] hesecomd and imore
pertinent factor s whether soch individioals
manifest subchinical abnormalities which
would affect their cogmitive and motor
performance 10 the cockynl,

The central neurological comnplications
of 1% | infection as a function ol

Table 1 - Central Neuralogical Coniplications of HIV-1 Infection |28

Cormplicaticn Larty

Muteencephalitis

Subacute symdnimes

Sysremiv Diseade State

Chinseally Faeen: Carly-Late Lt

Aseplic meninuili

HIV-1 headache

AIDS dementia complex
Asymptomatic infisclion

Upportunistic infietion
Primary CNS lymphoma
Metastatic systemic lymphoma
Weizures

[ransient neunlogical disorders

fnd. J. Aerospoace Med, 40121 199
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advancement of the infection are shown in
Fable | [28].

Neurological problers can aeeur even
i1 the absence of opportunistic infection o
secondary cancer [29] Tmportant clinieal
maniestations include i paired mental
concentration, slenvness ol hand movements
andl ditticulty meowalking, This was lermed
s the ATDS Dementia Comples (ADC) by
Price ot al |29 or more recently as the HIV
Passoetated copnitivedmotor complex [30]
e progression of the clinical signs of ADC
veenr withou direet infection of neurons by
HIV-1 but by the production of ¢ytokines
and wher potentially mjurions molecules
the Tinal common pathology being the
virltape dependent caleium channel and the
NMI2A receptor channel [31] Neuronal loss
may herald the onset of cognitive and motor
deficit [32] though Sielhean er al report
atherwise [33]

Perhaps the most important
contriversial finding at the asympromane
stage of HIV-1 infection is that of
ncuropsvchological dystunction. In 1987,
Grant ¢t al [40] reported that 7 cut of 16
asymptomatic IV positive subjects had
neuropsychological abnormalities compared
with | out of | | sero negatives. Numerous
other studies soon thereafter indicated the
same [43] ringing alarm bells for the
aeromedical specialists and other
investigators who also started such studics
on larger numbers. Janssen et al |36] tested
|00 HIV positive indrviduals vs 157 HIV
negative individuals and found that 31% af
AlDS Related Complex (ARC) cases had
abnormal reactions compared to 12% o HIV

posilive subjects who were HIV positive but
without ARC and were different from the

Aevheamurtioe and Navar

HIW negative group, However, Their sample
wars el represantative of all HIV mlected
individials and therefore the lindings conld
nol be extrapolated. Other Birger stdies like
the Multicentric AIDS Cohort Stody
(MACS) [37.38] which enrolled 4,954
Bommosesanal and bisexual men sl examinel
them semiannually did not Find any
difference between the TV negative amd
asymptomatic HITY positive individuals inthe
prevalence of neuropsyichiatric symptoms ot
in their neuropsychological performance, In
this study 230 seropositive were lested
agamst 193 seronegative using Dwo series
of tests. They also evaluated MEI
abmormalities which were described by Girant
etal [10] and noted that similar white matter
hy per intensities were seen with {requency
i HIV -1 infected individual and controls und
thitt there were no associated neury
psychological abnormalities,

tnanother study. Connallv et at [ 39]
examuned the relatonship of long latency
event related potentials (LRP) in
asymptomatic HIV-| infection. 'The long
latency EKPs in response to certann stumuli
are thought to be neuraphysiological
gorrelates of cognitive processes. Mo change
was hoted between the HIVY positive
asymptomatie group and the matched
seronewatives. I hadalready heen sl that
there are no FEREG abnormalities in men with
asyvmplomatic HIY infeetion [440]

Mo Allister el al |41] did a
prospective study on 95 seropositive
gaympltomatic and 32 seronegative
homosesuals, They did not find any evidence
ol subclinical cognitive nmpairment.
implyving that despite carly invasion al e
CNS by HIV, major disturbances of Tunction

fee, £ Aerospace Med, 02} 19
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manifest themselves only when the individual
becomes suffiently immuno-suppressed

Theevidence is therefore sufficient
lor us to say that asvinptomatic IV positive
individuals de nor suffer from subelinical
newopsyehological abnormabities and
shoubd be treated like any others with respect
W Bitess bor Mving duties, Muller et al | 38
have opined that *a fair and ressonalble
pelicy™ s ome that would protect not only
the Joves o the passenger but also one that
el proteet the human rights of oy o
persinie ! wheare mfected with the HIV

Disposal of HIV positive aireren

The average time from HIN infecnion to
death 15 1) vears [42] b clinical and
immuneclegical decline is venerally eviden
much earlier, People with progressive disease
are evident because ol dechining CD 1 count
Iymphocyte counts. | hieother side 15 a KT e
ol infected persons whose TV disease does
BOT progress overan extended tme. Though
viral replication persists, plasma viremia is
stipnifieantly lower |43 447 Ths CD 4+
count deeline has been used as an sarls
marker ol HIV infection and subclinical
disease progression. Dolan et al [45 | showed
that when €I 4= counts were greater than
00 e, the rate of initial occurrence of
opprlunistic infection was 1% and 4% a
the et alhe 1t and the 2nd vear. and when
less than 400/ mm°. the rates were 212 mnd
3% (Table 2). Bornstein etal |46 showail
that a faster rate of decline of €N 4-

lymphocyvtes 1s assocated with worse
performance on memory und reaction Hime

measures. However, their sample size was

loo small to offer dehinite conclusions.

ind. [t Avertaspree Mo d0087 ) 1WA
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Fable 11 - €140 caunts and rate of
apportunistic infection

fmimal rare ol
T AT FER T
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M| 1% 1"

bk 1 LY ity

I he need tor a ranonal tes Butliery on
cases of nuld AL desent wir develiped
by Marutt et al [47] who cinphasized the
subcormcal mature of many ol the delcits.
Phie study was 1o determine which tests
provide the carliost indiealors of the onse
of ADC They voncluded that i time
cottatrain b il nearopsyehometre westine,
examation 1o deteet mild ADC shouldd be
durceted o the areas olexecutive Tuncaon,
ity Al complex atteation. Usme o
critenwn ol abnormmal performance mat least
two of the cognilive areas of executive
Tt ion. memory and comples attention. all
paticnts with mild ADLC could be
differentiated from HIV negative contrnl
with 100% sensitvity and speeiticity aind
ronn neurctogically intact ALY subjects
maicied for discase severity by 13 34
hvmphocyie count with 100% sensitivity aml

91% specificity, which mcreased to 10417
with the reguirement of impairment in all
three coanitive areas.

Thiss there are two methods avarlabie
by which HIV positive cases can be
evaluated regularly o determing their
neurolegical and immuological stalus

Recommendations

Wohat shoulid be our palicy on the detection
amd chisposal of IV positive personnel’!
Sereepime with LLISA b5 recomimendaed for

A
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all personnel on nitial entes amel oat leas:
semiannually for all those enpaped in
mereased rish  high nsk professions The
latter mclude medical persarnc] involved in
surpery, anésthesin, dentnl practice and
]‘I.‘IL‘I'I].'I'.{'!HHL'_". sand faen s T preserbime with
any sexually transmitted disease, There is
I i"U|IL"'-' al the moment loomtroduce routine
sereening tor anmerew and other personng|

m e Armed Forees or i Civil Aviation

I he disposal of HIV positive cases
could beon the tollvwme lines

Linrecrutment, they are 1o be rejected

Krisferamprrinv and N avi

and during the tranimg preriod mvadided ol
As tar as traned personnel wath AlDS -
D Ulass or Wi OWalter Beed ) Class s
are to be worked up mehoding monolopical
status. They showold b constdered
permanenthy wnbit bor Mying dutwes o
categors will be bascd o the staee ol the
disease. lrawed personnel wha are
symgtomatic are tolwe sabpected o 0T

status facceptable Jevel ;””'-'Illrrll 1|:| il
nearapsvehologenl testinge. [Tnoemal thes
cann D returned to o duties with semaannigl
check up (| )
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