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Synopsis....................................

Serum specimens obtained from a nationwide
sample of parenteral drug abusers (PDAs) during

the period 1971-72 had previously been screened
for human immunodeficiency virus (HIV) antibod-
ies. Some specimens were considered to be positive
to both ELISA and Western blot (WB) analysis.
These findings have been a topic of controversy,
since HIV was not thought to have penetrated
at-risk populations at such an early date. This
study was a followup of those PDAs with apparent
seropositivity to WB analysis.

Of 10 persons followed, only one death (in 1985)
was documented, and postmortem findings were
inconsistent with HIV infection. Eight of the re-
maining PDAs were traced and found to be alive
and well in 1989. Fresh specimens were obtained
from the two persons with the strongest 1971-72
WB staining and were found to be both ELISA
and WB negative on retesting. Their T-cell parame-
ters were within normal limits.

We concluded that the earlier WB results were
most likely false positives and that definitive evi-
dence of HIV infection in the U.S. addict popula-
tion as early as 1971-72 is still lacking.

THE CONDITION THAT BECAME KNOWN as the
acquired immunodeficiency syndrome (AIDS) came
to public attention in 1981 when cases of pneu-
mocystis pneumonia and Kaposi's sarcoma were
reported among male homosexuals in New York
and California (1, 2).
The first cases of the epidemic were recognized

retrospectively to 1978 (3). The first case of AIDS
in a parenteral drug abuser (PDA) was not re-
ported until 1980 (4).

Patients who met the Centers for Disease Con-
trol's surveillance definition for AIDS were re-
ported sporadically during the pre-AIDS era (5).
The issues of when human immunodeficiency virus
(HIV) was introduced into what are now defined as
at-risk populations in the United States, and how
widespread its penetration was in the pre-AIDS era,
are unresolved.
HIV antibodies were detected in banked serum

specimens of PDAs from the New York City
metropolitan area as early as 1979 (6). Whether
HIV or a similar virus was present earlier is
speculative. There is at least one reported case for

which serologic testing of banked serum specimens
substantiated that in 1968 a patient with clinical
immune deficiency was infected with a virus closely
related to or identical to HIV (7).

Investigators at the National Institute on Drug
Abuse's Addiction Research Center previously re-
ported the results of HIV-antibody testing of
banked serum specimens obtained from PDAs in
the period 1971-72 that had been studied in 1985
(8). On the basis of apparently positive Western
blot (WB) data, it was suggested that PDAs may
have been exposed to HIV or a related virus within
the United States as early as 1971. However,
another possible explanation was that the WB
reactivity represented false positive or nonspecific
reactions. The purpose of the investigation reported
in this article was to determine which of the two
alternatives is more probable.

Methods

Population. The initial study group consisted of
1,129 addicts (949 men and 180 women) consecu-
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Western blot resufts of selected parenteral drug abusers admftted
to Lexington in the period 1971-72 whose banked serum specimens

were studied in 1985

NOTE: COnical bboup wa conducted in 19. The crierlon used in 1985 for a poswte
hrnunoblot wm Fe presencs d band pQ4 or band gp4l eier alone or m ainbinstion

wih othr bnds. h wp udy, Wetern bkts wih bdosd p24 bnds were consided
to be dr s

tively admitted to the National Institute of Mental
Health's former Clinical Research Center at Le-
xington, KY, between May 15, 1971, and May 14,
1972. The demographic, drug use, and non-HIV
infectious disease experience of this cohort of
PDAs has been described (9). The subjects came
from 260 metropolitan areas in 41 States. Serum
specimen samples for each patient had been col-
lected systematically and stored at a temperature of
minus 70 degrees Celsius.

Laboratory. The WB results from the earlier study,
which had employed a technique enhanced by the
use of an avidin-biotin system (10), were rea-
nalyzed. The Centers for Disease Control issued di-
agnostic criteria in 1985 recommending that a WB
be considered positive if either band p24 or band
gp4l was present alone or in combination with
other bands (11). On rereading, blots with isolated
p24 bands were considered to be indeterminate.
One 1985 WB, with bands at both the 24 and 55
kilodalton regions, was included among the posi-
tives, since the interpretation of this pattern had
previously been unclear (12). The 1971-72 serum
specimens were not available for retesting.
The two patients with the strongest 1985 WB

staining patterns (patterns 4 and 5) consented to
retesting. Their serum specimens were subjected to
both enzyme-linked immunosorbent assay (ELISA)
and WB analysis, with current criteria for WB
seropositivity considered to be the presence of gene
products in the GAG, POL, and ENV regions (13).
Selected immune function tests were conducted on

the two patients, including total white cell count;
differential lymphocyte subset enumeration (14); in
vitro lymphocyte proliferative responses to the
mitogens phytohemagglutinin, concanavalin-A, and
pokeweed; and in vitro pokeweed-induced immuno-
globulin class G (IgG) and immumoglobulin class
M (IgM) synthesis (15). Natural killer cell activity
and viral culture were not studied because of the
delay between blood drawing and analysis.

Followup. The names of the 10 persons with poten-
tially positive WB patterns, when the more specific
1985 criteria were used, were entered into the Na-
tional Death Index (NDI) file, National Center for
Health Statistics, for the years 1979-88. A supple-
mentary mortality search was conducted through
the Social Security Administration (SSA).
A status report was requested from both the

local drug treatment program with which each
former patient was affiliated, either before or after
the Lexington admission, and from the local U.S.
Attorney's office, which would have overseen the
Lexington assignment under the provisions of the
Narcotic Rehabilitation Act of 1966. The two
sources of information were identified from the
patients' Lexington medical charts. Finally, if the
patient's current status still was not able to be
determined, the patient, the next-of-kin, or an
associate described in the medical record was
asked. After current status was determined, the
patient's interest in participating in a medical
followup study was solicited. Informed consent was
obtained and participants were reimbursed for their
time and expenses.

Results

Mortality surveillance. The 1985 WB patterns of
the 10 persons undergoing followup are shown in
the chart. NDI file data indicated only one death
among the 10 patients in the period 1979-88. Sup-
plementary SSA statistics did not confirm any addi-
tional deaths among them either for the years that
NDI data were available or for the intervening
years between the time of their Lexington discharge
and NDI startup (1972-79).
The death occurred in June 1985, 13 years and

10 months following the Lexington admission, in a
motor vehicle accident. The investigation carried
out by the local medical examiner's office included
a complete postmortem examination. The weight of
the patient at the time of death (87.7 kilograms)
was more than 30 percent higher than his weight
while at Lexington (67.3 kilograms). There were no
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lymphoreticular changes at autopsy, and a thor-
ough retrospective analysis provided no evidence of
either current substance abuse or HIV infection.

Client followup. The followup of the nine persons
not identified as deceased by the mortality surveil-
lance provided no record of subsequent death. As
shown in table 1, current information was obtained
on seven of them. Information was obtained on an
eighth person through December 1978, 7 years and
4 months following admission to Lexington. This
date corresponded to that person's discharge from
a drug treatment program with a successful treat-
ment outcome. The eighth person, and the person
for whom no current assessment was available, had
social security numbers. Because this information
was likely to have been recorded in the NDI or
SSA data, it is unlikely that they were deceased.
Of the seven Lexington addicts confirmed as

livng in 1989, none was reported to be chronically
ill. One subject was incarcerated, and his family
reported his health to be good. One client was
enrolled in a methadone maintenance program.
Another was reported to be involved with illicit
drugs on a sporadic basis. The others were thought
to be currently drug free, except for use of alcohol
and tobacco.

Laboratory followup. The two former patients
whose 1971-72 WB results were most strongly reac-
tive had current ELISA and WB assays that were
negative. Their immune function parameters (table
2) were inconsistent with immune suppression.

Discussion

Although sporadic cases of apparent AIDS were
evident prior to the start of the epidemic in 1978,
we were unable to, confirm earlier claims of HIV
infection among PDAs in the early 1970s by
clinical followup procedures. The deceased patient
did not die of AIDS and did not have any evidence
of lymphoid tissue depletion, the most consistent
and striking autopsy finding in patients with HIV
illness (16). There was no evidence of Kaposi's
sarcoma or opportunistic infection with pneumocy-
stis carinii, cytomegalovirus, or acid-fast bacilli.
The results of the ELISA and WB assays per-

formed on the 1971-72 specimens remain an
enigma. Some were interpretable as positive, al-
though only weakly reactive. One explanation is
that the results observed in 1985 were true posi-
tives, that PDAs in the early 1970s had antibodies
to an HIV-like agent that was nonpathogenic, and

Table 1. Characteristics of potential HIlV-positive parenteral
drug abusers, 1971-72

SubJect Year of
number bi Sex Race Westem bt bands Status

1 1952 Female Black 41, 55, 64/66 Unknown
2 1953 Male Black 24, 41, 51/53, 55 Alive 1989
3 1958 Male White 41, 55, 64/66 Alive 1989
4 1946 Male Black 41, 55, 64/66 Alive 1989
5 1943 Male Black 15/17, 31, 41, Alive 1989

51/53, 55, 64/66
6 1927 Male Black 41 Died 1985
7 1944 Male Black 24, 41 Alive 1978,

unknown
1989

8 1954 Female Black 24, 41 Alive 1989
9 1950 Female Black 24, 41 Alive 1989
10 1948 Male Black 24, 55 Alive 1989

that the WBs subsequently converted from positive
to negative. Loss of HIV antibodies in asymptoma-
tic homosexual men has been reported (17). It is
possible that antibodies to a nonpathogenic virus
would have disappeared during the 17 to 18 years
between admission to Lexington and the 1989
followup. Although this potential cannot be ruled
out, it is more likely that the earlier results were
false positives.
The reasons for false positivity are unclear (18),

but cross reactivity with related retroviruses may be
one possibility. The HIV Western blot assay may
cross-react with antibodies to HTLV-I in the p24
and p55 antigen regions (19), but not the gp4l
region (20). These serum specimens were tested for
the presence of HTLV-I/HTLV-II antibodies by
other investigators, and a 6.3 percent seropositivity
rate for the entire cohort was observed (21). It is
not known if these 10 persons were seropositive for
this related retrovirus; however, it is unlikely that
this type of cross reactivity accounted for the
previous results, given the distribution of the bands
and the fact that reactivity was not detected during
selected 1989 followup WB screening.
The earlier false positivity could be the conse-

quence of either the state of the serum specimens
or the test kit or assay employed. It has been
suggested that artifactual findings may occur as a
consequence of frequent thawing and refreezing of
serum aliquots, and that frequent refreezing might
affect the physical properties and serologic charac-
teristics of the serum protein moieties. The avail-
able evidence would suggest that long-term storage
and repeated thawing and refreezing does not
affect subsequent testing for serum constituents
(22). We recently screened 6,045 banked serum
specimens for HIV antibodies from another popu-
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Table 2. Immune function tests of selected parenteral drug
abusers with apparent HIV seropositivity in 1971-72

Subject
Asay Normal values Number 4 Number 5

Lymphocytes (N/mm3) ... 1,100-4,800 2,880 5,040
B-cells ............... 165- 720 480 950

Absolute percent ......... 15 17 14
T-cells ................ 880-3,840 2,330 5,040

Absolute percent .... 80 81 80
T-helper cells ....... 440-1,920 1,150 3,110
T-suppressor cells .. 260-1,150 1,240 2,970
T-helper to
T-suppressor ratio . 0.9-1.7 0.9 1.0

Mitogen responses (CPM):
Phytohemagglutinin ... 90-120x103 75,316 103,205
Concanavalin-A ....... 70-100x103 22,399 36,786
Pokeweed (PWM) ..... 10- 50x103 15,863 15,523
Background........... 0- 2x103 1,616 1,571

In vitro antibody synthesis
(gl/mL):
Background IgG 5 6
Pokeweed stimulated
IgG ................ Positive 583 308

Background IgM 7 4
PWM stimulated IgM .. Positive 376 306

NOTE: N/mm3 - number per cubic millimeter; absolute percentage .
percent of total lymphocyte pool; CPM - counts per million; pg/mL - micrograms
per milliliter; IgG - immunoglobulin clas G; and IgM = immunoglobulin class M.

lation dating back to 1967 that had been thawed
and refrozen on multiple occasions (23). Even
though there were indeterminate WB results de-
tected during that study, there were neither false
positive readings nor artifactual bands at gp4l.
The specificity of the experimental WB used in

the 1985 investigation has not been clearly defined.
The avidin-biotin system is an enhancing technique,
with wide bioanalytical applicability (24). It is
conceivable that, while increasing the sensitivity of
the WB assay, the experimental WB may have had
decreased specificity, which would have increased
the likelihood of nonspecific reaction. This factor
remains a distinct possibility for explaining the
false positive results observed. Although it has
many uses, the avidin-biotin enhancing procedure
has not emerged as a technique facilitating HIV
antibody testing. Limited investigation of the
1971-72 samples at the National Institutes of
Health, using experimental techniques, including
radioimmunoprecipitation, suggested that the origi-
nal avidin-biotin enhanced assays were probably
false positive.
We concluded that definitive evidence of HIV

infection in the United States' addict population as
early as 1972 is still lacking. The sample of
Lexington addicts was of sufficient size and geo-
graphic spread that had HIV been present in PDAs

in the early 1970s (except for rare, isolated occur-
rences), there was a strong possibility that it would
have been confirmed in this investigation.
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Synopsis............................

A national telephone survey ofeye care practition-
ers shows that the average fee for routine eye
examinations was less among optometrists than
ophthalmologists. The average wait for the earliest
appointment was 5 days for optometrists and 20
days for ophthalmologists. Weekend and evening
appointments were also more obtainable among
optometrists. The study did not determine what

tests were included in the routine examination of
each practitioner.

Optometrists are licensed to use diagnostic drugs
in all 50 States and prescribe therapeutic drugs for
the treatment of ocular diseases in 25 States.
Legislation that would update State laws permitting
doctors of optometry to prescribe and use pharma-
ceutical agents for the treatment of eye diseases has
been introduced in many of the remaining States.
Supporters of bills permitting therapeutic pharma-
ceutical optometry contend that these changes
would ensure the availability of quality eye care at
significant savings, since optometric fees are gener-
ally lower than opthalmological fees. In addition, it
has been argued that optometrists are equitably
distributed geographically and are more likely to
have weekend and evening office hours, thus en-
abling increased patient access to eye care. When
considering cost-effectiveness and accessibility, this
study may provide information to those States
considering changes in the scope of optometric
licensure.

MOST EYE CARE EXAMINATIONS in this country
are provided by optometrists and ophthalmologists.
Optometrists (doctors of optometry, [ODs]) pro-
vide complete eye examinations including tests for
ocular disease and refractions for eyeglasses. Op-
tometrists are licensed to use diagnostic drugs in all
50 States and prescribe therapeutic drugs for the
treatment of ocular disease in 25 States. They are
trained to diagnose eye diseases and detect ocular
manifestations of other systemic diseases.

Ophthalmologists (MDs) are physician specialists
who perform eye surgery, treat ocular disease, and
provide general eye examinations including refrac-
tions. The services of optometrists and ophthalmol-

ogists overlap in the provision of general eye
examinations and tests to diagnose disease. The
overwhelming number of eye care visits are for
these services.

In 1988, there were 26,100 active optometrists (1)
and 15,581 active ophthalmologists in the United
States (2a), with 10.6 optometrists per 100,000
population as compared with 6.3 ophthalmologists
(table 1). The ratio of both optometrists and
ophthalmologists varies considerably among States.
Ophthalmologists tend to be concentrated in the
Northeast and Midwest, while optometrists have
above-the-average ratios in all census regions of the
country except the South (3a).
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