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Introduction 

In June of 1981, the Center for Disease Control reported that five 
young male homosexuals had been treated for biopsy-confirmed Pneumocystis 
carinii pneumonia at three separate hospitals in Los Angeles, California 
between October, 1980 and May, 1981 (1) . Two of the patients died. 
Since Pneumocystis carinii pneumonia is almost unheard of in adults 
without a known underlying condition causing immunosuppression, this 
cluster of cases caused the CDC to suggest tentatively that there might 
be "an association between some aspect of a homosexual lifestyle or 
disease acquired through sexual contact and Pneumocystis pneumonia" . 

During the next month, Pneumocystis carinii pneumonia was diagnosed 
in ten additional homosexual men from Los Angeles and San Francisco. 
In July of 1981, the CDC reported that since January of 1979, Kaposi's 
sarcoma, an uncommonly reported malignancy in the United States, had 
been diagnosed in 26 homosexual men (2). Twenty of these were from New 
York City and 6 from California . Eight of these patients died within 
24 months of the diagnosis. Seven subsequently developed serious 
opportunistic infections , including four with Pneumocystis carinii 
pneumonia and one with necrotising toxoplasmosis of the central nervous 
system. This outbreak of cases caused the CDC to recommend that physicians 
"be alert for Kaposi's sarcoma with immunosuppression in homosexual 
men". 

The report of these cases signalled the beginning of an epidemic 
of a disease characterized by profound immunosuppression, opportunistic 
infections, and/or Kaposi's sarcoma which has come to be known as 
acquired immunodeficiency syndrome (AIDS). Within two months of the 
original report, the CDC was able to collect 111 cases of Kaposi's 
sarcoma, Pneumocystis carinii pneumonia, or both (3) . 

By June of 1982, the CDC had collected 355 cases of AIDS (4). At 
that time, the disease was tentatively defined as an il l ness in a 
person who 1) had biopsy proven Kaposi's sarcoma or biopsy or culture-proven 
life-threatening opportunistic infection; 2) was under the age of 60; 
and 3) had no history of either immunosuppressive underlying disease or 
immunosuppressive therapy . Of the 355 cases reported in June of 1982, 
79% occurred in homosexual or bisexual males . The incidence of the 
illness in heterosexuals had increased such that they made up 16% of 
all cases, including 41 (12%) heterosexual males and 13 (4%) heterosexual 
females. Eighty-si x percent of the cases occurred in California, 
Florida, New Jersey, New York City and Texas . The remainder of the 
cases occurred in 15 other states . While the disease remained predominantl y 
one of white homosexual males, increased numbers of heterosexual patients, 
especially those who used intravenous drugs were observed . 

It soon became apparent, however, that the disease was not limited 
to homosexual men and intravenous drug users as a similar disease was 
reported among Haitians who had recently immigrated to the United States 
(5). Subsequently the disease was reported in female partners of 
intravenous drug users (6), homophiliacs (7,8), infants of possibly-affected 
mothers (9) and individuals receiving blood transfusions (10). Although 
the scope of the epidemic has expanded, more than 95% of all patients 
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in the United States belong to one of seven identifiable risk groups 
(Table I). Of all the patients reported to date, only 4.1% have not 
been shown to be a member of one of these groups (11) . 

lABLE I 

AIDS: GROUPS Al RI SK 

1. Homosexua l or bi sexual males 

2. Intravenous drug users 

3. llailians 

4. Hemoph i I i ac s 

5. Recipients of multi ple blood transfusi ons 

6. In fants born of parents belonging to high ri sk groups 

7 . HPterosexua l contacts of members of high ri s k gt·oups 

Definition of the Syndrome 

Currently there does not exist a reliable, widely-available test 
for the diagnosis of AIDS . Therefore, a working definition has been 
developed to identify the syndrome for epidemiologic purposes. Currently, 
the CDC (12) considers AIDS to exist in a patient when that patient 
develops "a disease at least moderately predictive of a defect in 
cell-mediated immunity ... with no known cause for diminished resistance 
to that disease" . Manifestations of the disease include a) Kaposi's 
sarcoma, b) Pneumocystis carinii pneumonia, and c) other opportunistic 
infections. The complete definition is included in the Appendix (12,13). 
The diagnosis must be bj sed on sufficiently reliable methods which 
should include either bfopsy or culture . 

It should be emphasized that the current definition of AIDS is an 
indirect one . Although the primary pathologic process is a profound 
depression of the cellular immune system, the diagnosis can only be 
made when a consequence of the underlying immunodeficiency develops . 
The disease cannot be diagnosed solely on the basis of the immunologic 
abnormalities before an opportunistic infection or neoplasm develops, 
as these abnormalities are not specific enough to be of significant 
predictive value in making the diagnosis . 

The current definition is a fairly rigorous one which appears to 
include only the most severe forms of AIDS. As additional clinical 
information has been collected, however, the spectrum of potentially 
AIDS-related conditions has widened to include individuals with an 
absence of all clinical symptoms despite subtle laboratory evidence of 
immunodeficiency (14-19), patients with a variety of non-specific 
symptoms including weight loss, fever, generalized persistent lymphadeno
pathy, lymphopenia and immunodeficiency (20-23) and finally persons 
with a syndrome of cellular immunodeficiency and autoimmune thrombocy
topenic purpura (24,25) : The temporal occurrence of these various 
abnormalities in the subpopulations of individuals at risk for the 
development of AIDS has suggested that they might be incomplete mani
festations of a similar pathologic process and thus have been referred 
to as the AIDS-related complex (26). 
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As of June 18, 1984, 4,918 patients with AIDS had been reported to 
the CDC (11). More than 70% of all cases have been reported since 
January of 1983 (Figure 1). 
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Figure 1: Newlg reported cases of AIDS per 
quarter gear, 1981 ~ 1984 

TABLE 11 

ACQUIRED !MMUNDDEF!CJENCY SYNDROME 
June , 1984 

(fv-lifR 33 : 337, 1984} 

Total r.ases : 4,918 

Dealhs : 2,271 {45%} 

Clinical spectrum : 

P. carinii pneumonia - 53% 

Kaposi 1 s sarcoma - 24% 

PCP + KS - 6% 

Other opportunistic disease - 17% 

Age : 

2D - 49 years : 90% 

Sex : 

Mal e: 4585 {93%) 

remalr: JJ] {/%} 

Rru:e: 

Whi lP : 58:t 

Black : 25% 

Hi spanic: 14% 

Other : 3% 
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Of the 4,918 reported cases, 2,221 (45%) are known to have died (Tabl e 
II). More than 3/4 of those patients diagnosed before July, 1982 are 
dead . AIDS remains largely a disease of young males (Table II). 
Pneumocystis carinii pneumonia continues to be the most frequent clinical 
manifestation . 

The group at highest risk for the development of AIDS continues to 
be homosexual or bisexual males (11). Seventy-two percent of all 
patients come from this risk group (Table III). The percentage of 

Pat ienl 
Gro un 

TABLE Ill 

DI STRIBUTION OF AIDS PATIEN TS IN THE UNITED STATES 
(HiiWR 33 : 337-339, 1984) 

lime Per iod 
•2/!13 2/83 • 9/83 9/83 • 2/84 2/8·1 • 6/84 l ota 1 

(n = 1, 216) (n = 1,215) (n = 1, 215) (n ~ 1 ,215 ) (n = 4,861) 

(percentage of tola I ) 

Homosexua 1/B i sex ua 1 72 . 3 70.9 72.4 71.9 71.9 

IV Drug UsP.I" 16 .4 17.2 18 .0 18 . 4 17 . 5 

Hait ian 5. 0 4 . 7 3. 2 2. s~< 3. 8 

Hemoph i 1 i ac 0. 9 0. 6 0 . 4 1.2 0 . 8 

l ransfus ion RPcip ienl 0.4 1.4 1. 2 1.3 1.1 

Uelerosexua I Sex Partne r 1.1 0 . 9 0 . 6 0. 5 0 . 8 

Other/ Unknown 3. 9 4 . 3 4 . 2 4 . 2 4.1 

P' O. 001 

total patients who are homosexual or bisexual males has not changed 
significantly during the course of the epidemic. This is shown in 
Table III, in which the total number of AIDS patients was divided into 
4 equal parts and tabulated by date of report to the CDC (11). The 
continued accelerating nature of the AIDS epidemic is apparent. Thus, 
the first quarter of the cases was reported over a period of years 
(1978~ 2/83), whereas the next three quarters were reported in 7, 5 and 
4 months, respectively . As the epidemic increased in magnitude, however, 
the percentage of AIDS patients who were homosexual or bisexual remained 
constant . In addition , the distribution of cases among the other risk 
groups has not changed significantly, with the exception of a modest 
decrease in the percentage of new case reports in Haitians. 

The vast majority (78%) of AIDS cases have been reported from New 
York, California, Florida and New Jersey (Table IV). Since September, 
1983. there has been a significant decrease in the percentage of patients 
from New York . with no change in the percentage of cases from California, 
Flori da and New Jersey , and a concomitant increase in the number from 
othe1· states . AIDS has now been reported from 45 states, the Di strict 
of Co l umbia and Puerto Rico (11) . Approximately 70 cases have occurred 
in Dallas, with most diagnosed in the last 18 months . 
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Residence 
at time of 

Onse t 

c~lifornia 

Fl orida 

New Jersey 

New York 

Other 

p<O.OOJ 

TABLE IV 

DI STRIBUTION Of AIDS PATIENIS IN THE UIHTED STA l ES 
(fU·IWR 33:337- 339, 1984) 

Tim£> Pedod 
•Z/83 2/83 • 9/ 83 9/BJ ·• ZfB4 l/ ~-1 • 6 •84 lot•l 

(n < 1,216) (n = 1 ,215) (n = 1. 215) (n < 1 ,2 1 ~) ( n < 4 ,861) 

(pp1·cenlc1He o f t.ot.c1l} 

20.1 22 . 7 25.4 21. 7 22 . ~ 

6 . 7 7. 9 6. 8 6 . 3 6 . 9 

6. 7 5. 9 6. 7 6. 5 6 . 4 

49.5 41.2 37. o• 19. 5' 41.8 

17 . 0 20.3 24. 1' 26. 0 ' 22 . 4 

Although most of the AIDS cases have occurred in the United States, 
cases have also been reported from Europe (27), Haiti (28,29) and 
Central Africa (30). The evidence indicates that AIDS appeared in 
these populations contemporaneously with its appearance in the United 
States (27-30). There is no convincing evidence that AIDS existed in 
Africa or Haiti for a substantial period of time before its appearance 
in the United States, although sporadic cases may have been seen in 
Central Africa during the mid-1970's (30). As shown in Tables V~VII, 
the clinical characteristics of these patients are quite similar to 
those found in AIDS patients in the United States with a few exceptions . 
Most importantly, the AIDS patients reported from central Africa were 
heterosexual men and women with no identifiable risk factors such as 
homosexuality, blood transfusion or intravenous drug use (30). It 
should be pointed out, however, that this was a highly selected group 

TABLE V 

AIDS IN HAITI (6/79 • 10/82) 

Number : 61 
First case : 1978 
Median age : 32 

Sex: Ha l e - 52 
Female - 9 

Manifestations : 

Opportunisti c infections: 45 
Kaposi's sarcoma : 15 
Both : 1 

Deaths: (89%) 

Immunological findings: Lymphopenia 52 ( BO%) 
Skin-te s t anergy 61 (100%) 

Hi ~k factor~: 

Bi sex ua lity: 24% 
Bloor1 lr<tnsfus ion: 20% 

Jlape, .JW Pl al, N. Engl. J. Heel. 309 :91!S-950 , 19A:l 
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TABL E VI 

A lOS IN EUROPE THROUGH OCTOBER, 1983 
MMWR 32:610- 611, 1983 

------ --------
Country •19 79 1900 1981 1907 I 'J83 IUIAL 

----- ---- ·--
(number of casrs ) 

France 30 4 7 94 

FR Germany 33 42 

Bel gium 24 38 

UK 17 24 

Switzerland 17 

Denmark 13 

Nether 1 ands 12 

Austria 

Spain 

Sweden 

Finl and 

Ireland 

Ita ly 

Norway 

Czecho s 1 ovak i a 

TOTAL: 10 17 67 164 267 

of upper socioeconomic status Africans evaluated in Belgium. The 
patients reported from Haiti came from a variety of socioeconomic 
classes . There was also a low incidence of identifiable risk factors 
in this group (28,29) . By contrast, the European AIDS patients were 
similar to those reported in the United States in that most were either 
homosexual men, patients with hemophilia or those who had had blood 
t ransfusion. 
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TABLE VII 

AIDS IN AFRICA (5/79 • 4/83) 
(Clumeck N, et al : N Eng J Hed 310 : 492-498, 1984) 

Numbr.r : AIDS : 18 
AIO~-re lated complex : 5 

Country or origin : 

Sex : Male - 12 

Female -

Ris k factors: 

Homosexuality: 0 

Blood product 
transfusion: 

Intravenous 
drug use : 

Zaire - 18 

Chad -

Rwanda - 2 

Burundi- 1 

Deaths: 10 (56%) 

Present-ation: Opportunistic infection - 15 

Kaposi•s sarcoma+ opportunistic infection- 3 

P. carini i pneumonia: 

Jnvnunologic abnormalities: 

Cutaner>us anergy: 20/20 

1 T4 cells: 20/20 

' in vitro blastogenic response: 15/15 

Risk Groups 

1. Homosexual and bisexual males: The vast majority of AIDS 
cases continues to be reported in young homosexual and bisexual males. 
Early studies suggested that a number of risk factors may have played a 
role in the development of AIDS in this group. These included the use 
of recreational drugs (31), exposure to sexually-transmitted diseases 
(31), and the high inidence of cytomegalovirus infection (32-35) and 
hepatitis B (31). 

To identify risk factors for the occurrence of AIDS in homosexual 
men, the CDC conducted a case-control study in New York City, San 
Francisco, Los Angeles and Atlanta (36,37). Fifty patients with AIDS 
and 120 matched homosexual male controls from sexually transmitted 
disease clinics and private medical practices were studied. As seen in 
Table VIII, the variable most strongly associated with AIDS was a 
larger number of male sex partners per year (36). In addition, AIDS 
patients were more likely to have met sex partners in bath houses, to 
have been exposed to feces during sex, and to have had syphilis and 
non-B hepatitis. The other variables were not significantly different 
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lABL£ VIII 

FREQUENCY Of SELECHO VARIABLES Af\ONG 50 IIOf\OSEXUAL 
PAl! ENl S WITH KAPOS I' S SARCOMA ANO PN£UMOCYSl! S CAR!Nll 

PNEUMONIA ANO 120 HOMOSEXUAL COIH ROLS 
(Ja f fe, el al : Ann Inl Med 99:144, I 983) 

Cont1·o 1 s 
Variable Patients Cl 1n1 c Pn vate 

( n ~ 50) (n ~ 78) (n ~ 42) 

Prev i ous illnesses % 

Gonor 1·hca 8& 73 74 

Syph i I i s &8* 3& 3[, 

Mnnonm: 1 E'OS is 14 11 

Hepa li lis 0 14 14 7 1 

Non- n heprt l it i s 4R* 30 33 

ra,·as i l i c d i ar rhea 32 15 4!1 

Use of il l icit sulJstances 

Nitrite i nhalants , % 96 96 95 

Sex ua 1 activ i l,l 

Hedian ma l e sex part-
ners per year, n 61* 27 25 

Medi an proportion of 
sex pa rtne1·s from 
brtlhhou5es in past 
year, % so• 23 

~le di an a!=j e at i niti aling 
t·egu l ar sex with men, 
yrs 19 20 22 

M~an fPces expos ure 
score 2. 3* 1.9 1. 9 

p<O. 0~ 

in patients and controls. The results indicated that the variables 
most strongl y associated with AIDS were those related to the number of 
male sex partners . 

When compared to controls, as shown in Table IX patients were also 
found to have a high titer of antibody to Epstein-Barr virus and a 
higher prevalence of antibody to hepatitis A and Treponemia pallidum 
(37). Cytomegalovirus complement fixation titers (but not indirect 
hemagglutination titers) were also higher in AIDS patients than controls 
but only when venereal disease clinic controls or all controls combined 
were compared . Moreover, culture of AIDS patients' urine and throat 
swab specimens were positive for cytomegalovirus more frequently than 
all controls combined (25% vs 7%). Thus, certain features shared by a 
subpopulation of the male homosexual population are associated with an 
increased risk of developing AIDS. These included a larger number of 
male sex partners per year and higher titers of antibody to Epstein-Barr 
vi rus and cytomegalovirus, a higher prevalence of antibody to hepatitis 
A virus and Treponema pallidum and a higher frequency of isolation of 
cytomegalovirus. These latter abnormalities were felt to reflect the 
life style of the patients at risk with the number of sex partners per 
year being the most important discriminator between patients and controls. 
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TABLE IX 
MICROBIAL ANT!BOOY PREVALENCE RATES AND MEAN TITERS 

IN AIDS PATIENTS AND CONTROL SERUM SAMPLES 
(Roge r s et al : An n Int Me d 99: 151 , 1983) 

Contro l s 

Venerea 1 01 sea ite 
Agent Cases Fr ie nd Clinic 

Cytomega 1 ov i rus 

Comp lement f ixati on ~ 8 

Preva 1 ence 50/50 19/ 19 59/61 

Me an ti ter 66 53 52• 

Ind i rect hemagg lut inati on ~ 8 

Prevalence S0/ 50 19/ 19 S9/61 

Mean titer 3327 3795 llOS 

Epstei n· Barr vi ru s 

Viral caps id ant ige n·lgG i: 10 

Preval ence 49/49 19/19 60/60 

Viral capsi d antigen- IgG ~BOO 

Prevale nce ll/49 1/ 19 3/60 

Mean t ite r 410 223. 186• 

He~at i tis A preval ence 

lgG 42/49 12/19 34/ 61· 

Syphil i s 

Hicrohemagglutinat ion ~ 1+ 3S/5D 6/ 19• 25/61. 

p<O. OS 

Pri vate 
Pract i Cl? 

36/37 

45 

36/37 

1046 

37/37 

2/37• 

193· 

20/37• 

ll/37• 

No differences between pat i e nts and control s in antibody preva lence or t iter to He rpe s 

simpl ex virus, Vari cel la zoster virus , resp i ratory syncytial vi rus, adenovi rus , 

Chl amydia, Hepatit is 8 , Toxop l asma gondii, Entamoeba histo l y t ica , Asperg i llus, 

Candi da a l bicans. 

Additional epidemiologic evidence has supported the contention 
that AIDS can be transmitted by sexual contact . Detailed sexual historie s 
were obtained of thirteen homosexual males who developed Kaposi's 
sa r coma and/or Pneumocystis carinii pneumonia in Los Angeles and Orange 
County , California between June 1, 1981 and April 12, 1982, the "Los 
Angeles cluster" (38) . Nine of these patients were found to have had 
direct sexual contact with other patients in this cluster . Four of the 
nine had been exposed to more than one patient with either Kaposi's 
sarcoma or Pneumocystis carinii pneumonia. Four other patients, who 
had no known contact with additional patients, were found to have had 
the potential of contact with mutual intermediaries. One patient with 
Kaposi's sarcoma had an apparently healthy sex partner who also had 
sexual contact with two persons in the cluster with Pneumocystis carinii 
pneumonia . One patient with Kaposi's sarcoma had had sexual contact 
with two friends of an additional patient in the cluster with Kaposi ' s 
sarcoma . Finally, two patients with Pneumocystis carinii pneumonia had 
more than 80% of their anonymous sexual contacts with persons in bath 
houses attended frequently by other persons in Los Angeles with Kaposi' s 
sarcoma and Pneumocystis carinii pneumonia . The nine patients who had 
had direct sexual contact with each other appeared to be part of an 
interconnected series of at least 15 cases in 8 other cities . One 
person in this series had had contact with four of the California 

9 



patients and at least two other patients in New York City . These 
epidemiologic findings support the conclusion that AIDS is caused by an 
infectious agent or agents that can be sexually transmitted among 
homosexually-active males. The observations, however, do not ru le out 
the alternative hypothesis that these patients have not infected each 
other directly, but rather have been exposed to a common environmental 
agent, as a result of their sharing of a particular style of life. 

In the Los Angeles cluster, three patients developed Kaposi's 
sarcoma after sexual contact with persons who already had Kaposi's 
sarcoma. One of these developed his initial symptoms nine months after 
sexual contact, one after thirteen months, and one 22 months after 
sexual contact . These data would suggest the conclu s ion that if AIDS 
is caused by a sexually-transmitted infectious agent, there is quite a 
long incubation period from the time the AIDS agent is encountered to 
the onset of illness. 

The overall incidence and prevalence of AIDS in homosexual and 
bisexual men is not known. In San Francis co , 6,500 homosexually-active 
men have been followed s i nee 1978 for other purposes . The avera ll 
prevalence of AIDS in th"is group is 1% and, for the subset of 30- 40 
year old men i s nearl y 2% (26). The year ly inci dence of AIDS in this 
group is about 0.5%. The incidence of AIDS-related complex may be as 
much as 5-10% . It is not known whet he r these prevalence and incidence 
rates are reflective of those ant ic ipated among homo sexual males in 
other geographic locat ion s. 

2. Intravenous drug users: AIDS has been reported in more than 
850 users of intrave nous drug s, many of whom are heterosexual males (11). 
Of note, as shown in Table X, is the finding that nearly 90% of these 
patients have been reported from the New York/New Jersey area (13). 
The explanation of this findin g is unclear. 

State of 
Reside nee 

New Yo rk 

New Jersey 

California 

florida 

Otht•r· ~ t.l l~u::. 

llll.ll 

Nul'lber 

TABL E ' 

REPOR!fD CAS£5 or AIDS IN INTRAVENOUS DRUG 
ABUSE RS W!IIIOU r A III> TOH Y Or f!Al E HOMOSEXUAL! TV 

(Seli k el a i: Am J fled 76:493 , 1984) 

Yeat· of Diagnosis 

1978 1979 1980 1981 1982 

Numbe r (percentage of total) 

5 18 98 
(83 . 3) (69 . 2) (71. 5) 

0 ' 25 
(0 . 0) (1 5. 4) ( 18. 2) 

J 1 4 
(l& 7) ( 3. B) (2. 9) 

0 0 3 
(tl. 0) (0 . 11) ( 2.?) 

li l I 
(1\ . U) (IU ) ( 'o. L) 

6 2(· JJ/ 
\ ltlt t. U) (1 00 . (I ) ( Jll (t . 0) 

of ~ t<-~tt"·~ 

l G 

1983 Total 

35 156 
(72 . 9 ) (71. 9) 

G 35 
(1 2. 5) (16.1) 

2 8 
(4 . 2 ) (4. 7) 

0 3 
(0. 0) (l 4) 

?4 I~ 
(I !I . 4) (G. 9) 

48 217 
(lOU . 1J) (J OU. 0) 
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3. Haitians : AIDS has been reported in more than 185 Haitians 
living in the United States (5,13,39,40). Although cases have been 
reported from nine states, the majority have been residents of Miami. 
New York City, or Newark . Less than 10% have been women whi 1 e more 
than 85% have been heterosexual men (13) . Less than 2% of Haitian AIDS 
patients have admitted to intravenous drug use . Of note is the recent 
finding that no immunologic abnormalities have been found in asymptomat i c 
Haitians living in New York City (41). 

4. Females : There have been 333 cases of AIDS in females. Most 
of these persons have had known risk factors such as intravenous drug 
use, blood transfusion, Haitian origin or sexual contact with a person 
of a known risk group . 

5. Hemophilia : AIDS has been reported in 21 patients with 
hemophilia in the United States and at least 7 in other countries 
(7,8,42-46) . As noted in Table XI, it can be associated with a very 

TABLE XI 

AIDS IN HEMOPHILIACS, JANUARY , 1982 • NOVEMBER , 1983 
(f~IWR 32:613, 19B3) 

Total numbe r: 21 
(other coun tri es : 7) 

Other risk fac tors: Homosexua l - 1; 
IV drugs - 1 

Age: 9 • 74 

Ra ce: Wh i t e - 20; 
Black - 2 

Year diagnosed: 1981 -

1982 -

1983 - 12 

Interva l between onset of symptoms and diagnos i s: 

Clinical man ifestations: 

1. P. carinii pneumonia: 20 (95%) 
Multiple infect ions: 8 
Kaposi's sarcoma: 0 

2. Prodrome : 
a) length: 
b) symptoms: 

I~ (6•1%) 

weeks to months 
malai se 
we ight l oss 
fever 
lymphadenopathy 

1 • 12 months 
(med ian , 3 months) 

"' urvivil l from !late of clirt~Jnu~is : () .1ys • l1 monlhs (mPrlian "' 2 months } 

rapid course in these patients leading to death from opportunistic 
infection in 2/3 of cases within days to 1 year of diagnosis. Lyo
philized Factor VIII concentrate which is prepared from pools of serum 
from 2000 ~ 20,000 donors appea rs to be implicated in the transmi ss ion 
of the disease to hemophiliacs (7,8), although many of the patients 
(9/21) have also received other blood products within the five years 
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preceding their diagnosis (45) . Whereas the number of reported cases 
of AIDS in hemophiliacs is low, it represents an attack rate of 1 per 
800 in the 17,000 patients with hemophilia in the United States (46) . 

6. Pediatric AIDS: AIDS has been reported to occur in 57 patients 
under the age of 5 (9,11). It may be difficult to distinguish AIDS 
from congenital immune deficiency states, starvation or the manifestations 
of various neonatal infections such as cytomegalovirus. The CDC has 
promulgated a provisional case definition (47) which takes these distractors 
into account (see Appendix). Of the 57 patients , 79% were residents of 
New York, Florida, California or New Jersey at the time of disease 
onset. Ninety percent of the children came from families in which one 
or both parents were members of known risk groups (Table XII) . Risk 
factor information on the other children is incomplete. 

TABLE XII 

PEDIATRIC AIDS (• 6/B4) 
(M!1wR 33: 337, 19B4) 

Number: 57 

Age : < 5 

Residence : New York, Florida, California, New Jersey: 45 (79%) 

Sex: Male 

Female 

31 (54%) 

26 (46%) 

Onset : P. carinii pneumonia 44 (77%) 

Kaposi • s sarcoma: 

PCP + KS : 

Other infections : 

Deaths: 39 (6B%) 

Race : White 

Black 

Hi spanic 

Family : IV drug use 

Haitian ancestry: 

Transfusion: 

AIDS : 

1 ( 2%) 

2 ( 4%) 

1D (16%) 

17 (29%) 

2B (49%) 

12 (21%) 

23 ( 40%) 

13 (23%) 

12 (21%) 

3 ( 6%) 

7. Recipients of blood transfusions: AIDS has been reported in 
52 adults with no other risk factors for AIDS but who were transfused 
with blood or blood components within 5 years of illness onset (11). 
Of these, 27 (52%) are known to have died. Analysis of 18 cases of 
"tl·ansfusion-associated AIDS" indicated that they had received blood 
12-43 months before the onset of il lne ss and 15-57 months before the 
diagnosis of AIDS (48). Many of these patients had received multiple 
transfusions . Thus, patients with transfusion-associated AIDS received 
blood from a mean of 15.9 donors (range 2~48), nearly 5 times the 
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national average (49) . Detailed investigation of seven cases identified 
at least one potential high ris k donor in each case (Table XIII) . Six 

Age/Sex; 
Cas e Ethni c 

No Group 

I 52/H; white 

2 64/ M; Hi spanic 

3 56/F; white 

4 19/M; white 

5 49/F; white 

45/F ; wh ite 

53/H; wh ite 

8 52/F; white 

9 33/F; As i a n 

10 62/H; wh ite 

11 61/H; whi t e 

12 55/ F; white 

13 66/H; white 

14 60/H; white 

15 67 / F; wh ite 

16 44/M; whi te 

17 40 / H; whi te 

18 60/ F; white 

TAB LE XI I I 

TRANSFUSION HI STOR I ES OF I8 AOU LTS WITH r . CAR INI I 
PNEUMONI A ANO TRANS I US I O N · ASSOC IATEDAT~ 
(Curran e t aT: N Eng! J Hed 310 : 69, 1984) 

Re~son s f or 
Transfusion 

l apa rotomy 

Coronary bypass 

Mastectomy 
Hysterectomy 

Trauma 

1 hrombocytopenia 

Card iac s urgery 

Coronary bypass 

Mas t ectomy 

Card iac surgery 

Vas c ular surgery 

Coronary bypass 

Coronary bypass 

Co ronary bypass 

Bl eed i ng ulcers 

Intes tina l po lyps 
Cardiac surgery 

1 rauma 

Ct1ronary bypass 

Uys terec t omy 

Mont hs f rom 
Trans fus ion 

No. o f To Onset All 
Uni ts Of Ill ness Donors 

15 

20 15 14 

14·43 

34 

27 

28 10· 38 24 

I 6 26 

24 

34 17 34 

31 12 

23 26 

33 

17 

12 24·26 

20 18·34 

48 11- 12 

22 37 

39 

Hi gh-R i sk Donors 

donors were members of high risk groups including an asymptomatic 
intravenous drug user (case 2), homosexual males with multiple sex 
partners, lymphadenopathy and abnormal T4/T8 ratios (cases, 4, 5 , 6) 
and homosexual males with multiple sex partners and abnormal T4/T8 
ratios (cases 9, 13) . In addition , one of the donors to case 3 had a 
persistently decreased T4/T8 ratio, lymphadenopathy and a history of 
syphilis and hepatitis B but denied risk factors for AIDS . These 
findings strengthen the conclusions that AIDS is caused by an infectious 
agent that can be transmitted by blood . Moreover, these results suggest 
that the incubation period from the time of exposure to the putative 
infectious agent to the development of symptoms may be anywhere from 1 
to 4 years and up to 5 years for the development of the complete syndrome . 
It should be emphasized that the risk of contracting AIDS by blood 
transfusion is extremely small since more than 3 million persons i n the 
United States received transfusions during the period of time when 
these cases were diagnosed (49). 
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8. No known risk factors: Nearly 200 persons with AIDS fall 
into no known risk group (Table III). Forty percent of such cases have 
been reported from New York (13) . In some of these patients , there is 
inadequate information but others appear not to have any risk factors. 
It remains possible that such patients belong to an as yet unidentified 
risk group or alternatively do not have AIDS even though they fit the 
CDC case definition. 

The Clinical Spectrum of Acquired 
Immunodeficiency Syndrome 

1. Kaposi's sarcoma and/or opportunistic infections : Currently 
the CDC definition of AIDS requires the demonstration of a disease at 
least moderately predictive of a defect in cell-mediated immunity 
occurring in a person with no known cause for diminished resistance to 
that infectious or neoplastic process. Such diseases include Kaposi's 
sarcoma, Pneumocystis carinii pneumonia, and other serious oppo~tunistic 
infection . These infections include 1) pneumonia , meningitis or encepha
litis caused by one or more of the foll .owing : aspergillosis , candidiasis, 
cryptococcosis, cytomegalovirus, nocardiosis, strongyloidosis, toxoplasmosis, 
zygomycosis, or atypical mycobacteriosis, especially Mycobacterium 
avium-intracellulare; 2) esophagitis due to candidiasis, cytomegalovirus 
or Herpes simplex virus ; 3) progressive multifocal leukoencephalopathy ; 
4) chronic enterocolitis (more than 4 weeks) due to cryptosporidiosis; 
or 5) unusually extensive mucocutaneous Herpes simplex of more than 5 
weeks duration . The underlying deficiency in these individuals is a 
profound defect in cell-mediated immunity. While treatment of the 
opportunistic infection may prolong life (50-52), there is no indication 
that the underlying immune defect is reversible . As shown in Tables II 
and XIV, the overall case mortality rate has remained constant at about 
45% (11,12). In addition, the two year survival rate also appears to 
have remained constant at approximately 25% (Table XIV, XV). 

TABLE XI V 

ACQUIRED IHMUNOOEF ICitNCY SYIIORO~lE : 
CASE MORTALITY RATES BY YEAR OF DIAGNOSI S. 

SEPTEMBER, 19B2 
(HIIWR 31:507 , 1982) 

Case Morta l i ly 

TABLE XV 

AIDS: CASE MORTALITY RATE OF CASES 
DIAGNOSED BEFORE JULY, 1982 

Deaths by 

Yea,· of Diagnosis Ca ses Deaths Rate (%) 

Total case s 
(•July, 19B2 ) 

506 233 ( 46%) 385 (76%) 
1979 86 

1980 ~ 3 35 81 

number (percentage) 

1981 207 12~ 60 

1982 (Jan . .. June) 2~9 67 27 

101AL : 506 23 3 ~6 
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Patients may present with opportunistic infections (53%), Kaposi' s 
sarcoma (24%) , or both (6%) . In addition, 17% will present with othe r 
opportunistic infections (11) . Both groups of patients often present 
with a prolonged prodrome of fever, weight loss and lymphadenopathy. A 
considerable delay frequently occurs between the initial onset of 
symptoms and diagnosis in both the Kaposi's sarcoma and P. carini i 
pneumonia group s (53). For the Kaposi's sarcoma group, the time from 
the onset of symptoms to diagnosis ranges from one to thirty months 
(median, 5.5 months); for P. carinii pneumonia, the range is one to 
eighteen months (median, 3.5 months) . 

In one study , the most striking early clinical feature in patients 
who subsequently presented with opportunistic infections was progressive 
weight loss (54). This is usually out of proportion to reduction in 
food intake or steatorrhea and may exceed 10 kg during the weeks or 
months prior to diagnosis . The etiology of this wasting syndrome i s 
not known. 

Two pieces of evidence suggest that those individuals who have 
Kaposi's sarcoma may have a milder illness than those who develop P. 
carinii pneumonia . First, those with Kaposi ' s sarcoma alone are sig
nificantly less li kely to develop additional opportunistic infections 
than are patients who present with P. carinii pneumonia (53). In 
addition, as shown in Table XVI, the case mortality rate for those with 

TAB LE XV I 

ACQUI RE D IM11UNODEF ICI ENCY SYNDROME: RE POR TED CASES 
AND CASE fiORTALITY RAIES BY DI SEASE CA TEGORY 

(JUNE 1981 • MAY 1983) 
(Gottli eb et al , Ann . Int. Med. 99:208-220, 1983) 

Case 
Oi sease Ca t egory Cases Dea ths Horta I i ty Rat e 

n (%) (%) 

Kapos i' s sarcoma without 
Pneumocys t i 5 383 (26. 4) 82 21.4 

Pneumocys L i 1 wi l houl 
----xapos 1 s sarc oma 740 (51. 0) 324 ~3- 8 

Both Kapos i • s sarcoma and 
Pneumocys_ti s 114 (7 . 9) 62 54. 4 

Other oppu r t un i st i c 
inf ection 213 (14 _ 7) 90 42. 3 

Tole\ 1450 ~58 38. ~ 

Kaposi's sarcoma alone appears to be much less than for those in the P. 
carinii pneumonia group (54). The patients who presented with both 
Kaposi's sarcoma and P. carinii pneumonia appear to have the worst 
prognosis, independent of the presence of an additional opportunistic 
infection . This may reflect the more profound nature of the immune 
deficiency observed in the patients with opportunistic infections (vide 
infra). 

A host of life-threatening opportunistic infections i s seen in 
AIDS patients as listed in Table XVII. Treatment of some of these 
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Viral 

TABLE XVI I 

I NFECTIOUS COMPLICATIO NS OF ACQUIRED 
IMMU NODEFIC I ENCY SYNDROME 

Cytomega 1 ov i rus 
Disseminated (59- 63) 
Pneumonia (61) 
Reti nitis (64- 67) 
Encepha 1 i t is ( 68 ) 

Herpes s i mp l ex 
Progressive (62) 

Herpes zoster 
li mited cuta neous (54 ) 

Progress i ve multifoca l l eukoencepha lopathy ( 69 ) 
Fungal 

Candida alb icans 
--O- r a l t hrush ( 61) 

Esophag it is ( 61) 
Dissemina t ed ( 63) 

Crypt ococc us neoformans 
Meni ngi tis (53) 
Dissem inated (54 ) 

Hi s t opl asma caps ul a tum 
Dissemi nated (54) 

Petrie ll i dium b{ydii 
Pneumonia 54 ) 

Asperoi11us 
Pulmona ry (70) 

Cocci di odomycos is (71) 
Prot ozoa 1 

Pneumocyst is cari ni i 
Pneumoni~1,72,73) 
Reti nal i nfect ion (74,75) 

Toxop lasma gondi i 
Encephal i tis ( 76-80) 

Cryptospor i di urn 
Bronchitis (85) 
En t er itis (81-86) 

I sospora ~ 
Enter i tis ( 54 ) 

Mycobacter ia l 
Mycobac t eri um av ium-i nt race llulare 

Disseminated ( 87- 89)) 
Mycobacter i um tubercu l osis 

Dissem i nated (90) 
Others 

Nocar dia ( 91) 
leg ionella (54) 

infectious processes is successful and can prolong life (50-52) but no 
effective therapy exists for many other of these opportunistic infections. 
Moreover, there appears t o be an increased incidence of toxic side 
effects to some anti-microbial agents in AIDS patients, such as the 
increased incidence of adve r se reactions to trimethoprim-sulfamethoxazole 
(55 , 56) or pentamidine (57). In the absence of an effective way to 
restore immune competence (58), AIDS patients develop repeated bouts of 
opportunistic infection, with death from infection and/ or inanition 
within 2 years. At death, evidence of disseminated cytomegalovirus 
infection is found in most patients (59), often associated with adrenal 
necrosis (59,60) . 

Kaposi's sarcoma was the initial malignant neoplasm found in 
as sociation with acquired immunodeficiency syndrome (2) . Initial 
evidence, as shown in Table XVIII, suggested that the incidence of 
Kaposi's sarcoma was much higher in homosexual or bisexual men than in 
other risk groups (92). More recent evidence indicates that 93% (1,396 
ca ses ) of all cases of AIDS-rela t ed Kaposi's sarcoma have occurred in 
homose xual or bi sexual men (11) . Although Kaposi's sarcoma ha s been 
reported to occur in AIDS patients in Haiti ( 28 ), it is uncommon in 
Haitians in the United States (5 ,13,39,40), African AIDS patients (30), 
hemophiliacs (45 ), and infants (11). 
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TABLE XV II I 

INCIDENCE Of KAPOSI'S SARCOHA ltl AIDS RI SK GROUPS ( • DE C. 15, 1983) 
(De Jarlai s et al: N Engl ,I Hed 310: 1119 , 1984 ) 

Group 

Homosexual / bi sexua l mal es 
without IV drug use 

Homosexua I / bi sexual rna les 
with IV drug use 

Females with IV drug use 

Heterosexual males with 
IV drug use 

Tola l 
AIDS Cases 

128 

97 

72 

213 

KS in Initi r\l Oiagnosi~ 

(percentage) 

46.0 

27.8 

12.5 

3. 8 

The nature of the Kaposi's sarcoma found in individuals with AIDS 
is somewhat unusual . The non-epidemic form of Kaposi's sarcoma is a 
rare disease predominantly seen in elderly Jewish and Italian men . It 
~sually presents as blue or brown noduies or plaques confined to the 
skin especially of the lower extremities and follows an indolent course. 
By contrast, the epidemic form of Kaposi's sarcoma is a much more 
rapidly progressive and aggressive disease . While the non-epidemic 
form has only a 10% incidence of extracutaneous organ involvement, the 
epidemic form has about a 72% incidence of organ involvement (58). 
Lymph nodes (81%) and the gastrointestinal tract (81%) are most often 
involved . The lung is involved in 11% of cases . About 5% of cases 
have extracutaneous disease in the absence of skin involvement. 

Regardless of clinical presentation, the histopathology of Kaposi's 
sarcoma consists of vascular proliferation and spindle-shaped neoplastic 
cells in a network of reticulin fibers . These cells appear to be of 
endothelial origin since they synthesize factor VIII antigen and proliferate 
in vitro in response to endothelial cell growth factor (58) . The 
generalized distribution of skin lesions, presence of iesions on the 
head and neck , absence of predominantly lower extremity involvement, 
generalized lymphadenopathy, visceral involvement and rapid clinical 
course closely resembles the lymphadenopathic form of Kaposi's sarcoma 
found in young adults in equatorial Africa (93-96). A similar form of 
Kaposi's sarcoma has been reported to develop in renal transplant 
patients and other individuals receiving immunosuppressive therapy 
(97-104). In these cases, the lesions of Kaposi's sarcoma often regress 
when immunosuppressive therapy is discontinued. 

Two features of the homosexual male population may contribute to 
the development of Kaposi's sarcoma in this population at risk for 
AIDS . These include a possible genetic predisposition and the high 
incidence of infection with cytomegalovirus as noted above . 

Evidence from New York City (94) has suggested that the incidence 
of Kaposi's sarcoma in both homosexual males with the lymphadenopathic 
disease and in non-homosexuals with classic Kaposi's sarcoma is associated 
to a significant degree with the occurrence of the histocompatibility 
antigen HLA- DR 5 (Table XIX) . It should be pointed out, however, that 
one study (22) also found a higher incidence of HLA-DR 5 in homosexual 
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OR Anliy~n 

TAB!.[ Kl K 

liLA- OR ANTIGEN fRfQII[NCI£5 llli'AIIftiiS WITH KAPO SI' S ~ARCOHA 
(hiedmi\n-Kien e l .1 1, Ann. lnl. Med . Y6:6~J. J9A2) 

------ ---------------- ----
Uomosexui\ I s wi lh 
Kapo'> i 's Si\ rcoma 

(n " I~) 

16.6 

16 . 6 

5.4 

22 .2 

Non- llomn5ex ua1 s wi lh 
Cl i\ s!> i c Kaposi'!> Sarcom"' 

(n , ]]) 

(percent) 

31 

31 

63.0 (p < . 005) 

27.6 

"2 (p < • 005) 

11 .0 

Cont.r·ol /\* 
(n " 2C.) 

35 

12 

23 

23 

23 

23 

Contra 1 A = random 1 y se I ec ted homosexua 1 men from New York City 

Control 8 = normal white populatlon fr om New York City 

Cnnln• l tH 
(11 7J ll 

10 

25. 1 

20.3 

23.4 

23. 4 

14 . 7 

20 

3. 5 

men with generalized lymphadenopathy compared to controls (40.3% (+) 
vs 20% (+), p<0. 005) . No association with any histocompatibility gene 
product has been observed for any of the other manifestations of AIDS 
or the AIDS-related complex. 

The association of cytomegalovirus infection with Kaposi's sarcoma 
is an intriguing one. Serologic studies have shown an extremely high 
rate of seropositivity in · patients with Kaposi's sarcoma (105). Moreover, 
Herpes virus-like particles have been observed in cell lines derived 
from Kaposi's sarcoma tumors (106) . Finally, studies utilizing DNA-DNA 
association kinetics have suggested the presence of CMV DNA and early 
antigens in Kaposi's sarcoma cells (107). These results have suggested 
the possibility that CMV might be oncogenic (108) and in the setting of 
immunosuppression, such virally transformed endothelial cells might not 
be effectively eliminated (54). This has suggested a "two-hit" theory 
of AIDS related Kaposi's sarcoma in which an unknown transmissible 
agent is thought to induce profound immunosuppression that permits the 
development of CMV-induced Kaposi's sarcoma in genetically-susceptible 
chronic carriers of cytomegalovirus . 

A number of other malignant neoplasms have also been reported to 
develop in patients with AIDS. These include malignant lymphomas of 
several histologic types including non-Hodgkins lymphoma (109), Burkitt's 
lymphoma (110-112), immunoblastic lymphoma (111,113), lymphoblastic 
lymphoma (114), Hodgkin's disease (58) and plasmacytoid lymphocytic 
lymphoma (111), and plasmacytoma (115). These lymphomas are of various 
origins but lymphomas of B lymphocyte lineage appear to predominate . 
In addition, the incidence of two other malignancies is increased in 
one of the groups at high risk of developing AIDS namely, male homosexuals . 
These are squamous cell carcinoma of the tongue and cloacogenic carcinoma 
of the rectum. The occurrence of these two malignancies in young 
homosexual men was recognized in the early 1970s before the appearance 
of AIDS in the same group. Therefore, it is felt that tongue and 
rectal cancers are not related to AIDS but coincidentally occur in a 
common risk group, male homosexuals (58) . 
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Because of the underlying immunodeficiency , therapy of Kaposi's 
sarcoma in AIDS has not been as successful as therapy of non-epidemic 
Kaposi's sarcoma, where mean survivals of 13 years are observed . 
Although AIDS-related Kaposi's sarcoma has responded to chemotherapy 
(116,117), the danger of exacerbating the underl y ing immunodeficiency 
has prompted trials of recombinant alpha (leukocyte) interferon therapy . 
Nearly 80 patients have received some type of interferon (Table XX) . 
Less than 10% of patients have had complete responses and another 25% 
have had short duration partial responses. The causes of death in most 
patients are overwhelming opportunist i c infect i ons and irreversible 
cachexia and wasting. Tumor-related deaths comprise only about 25% of 
the total (58) . 

TABL E XX 

TREAHIENT OF EPIOHI! C KAPOSI' S SARCOfiA 
WITH INTfR FERO N 

1 rea ted Camp 1 et e Par t i a I 
Reg imen Pati ents Response Response Ref ere nee 

n (%) 

Recombi nant l e ukocy t e A interferon 

36- 54 x 10°U every day x 28 d 31 6 (19) 9 (29) 118 

Re combinant alpha 2 inter f e ron 

1 x 106 U/ m2 every day x 5 d, 
eve ry other week 1 ( 11 ) 119 

50 x 106 U/ m2 every day x 5 d , 
eve ry ot her week 4 (44) 

Recomb inant alpha 2 i nte rfe ron 

1 x 106 U/m2 e very day x 5 d , 
every other week 10 1 (10 ) 1 ( 10) 120 

50 x 106 U/ m2 every day x 5 d, 
every other week 10 4 ( 40) 

( l ow do se -t hi gh dos e 1) 

Human lymphobla s t o id inte r feron 

7. 5 x lO.; U/ mZ every day x 28 d 10 2 ( 20) >8 

TOIAL : 79 7 ( 9) 70 (25 ) 

-~---~---- -·- .. 

2. Idiopathic Thrombocytopenic Purpura : Thirteen homosexua l 
males have been reported who developed idiopathic thrombocytopenic 
purpura (24). Although these patients had no evidence of opportunistic 
infection, they did have immunological deficits characteristic of 
acquired immunodeficiency syndrome. Each of these patients responded 
to corticosteroid therapy and three patients had splenectomy with 
excellent responses. Five patients with hemophilia who had received 
repeated transfusions with lyophilized factor VIII concentrate also 
have been reported to develop idiopathic thrombocytopenic purpura (25) . 
Immunologic evaluation of these patients also suggested abnormalities 
characteristic of AIDS, although none of the patients had opportunistic 
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infections . Four responded at least somewhat to therapy with cortico
steroids. Splenectomy was performed in one, which was followed by a 
remission of thrombocytopenia. Each of the patients tolerated these 
therapeutic maneuvers without developing opportunistic infections . 

3. Persistent Generalized Lymphadenopathy. Generalized lympha-
denopathy has been reported in patients who are members of risk groups 
for AIDS (20). Since the diffuse lymphadenopathy syndrome was first 
noted at the time AIDS appeared and most of the affected patients were 
members of risk groups for AIDS, a relationship between these two 
clinical entities was suspected. This possible relationship has been 
intensely studied. The CDC has followed 57 homosexual men with diffuse 
lymphadenopathy (20) . The cases all met the following criteria : 1) 
lymphadenopathy of at least three months duration involving two or more 
extra-inguinal sites and confirmed on physical examination by the 
patient's physician; 2) absence of any current illness or drug use 
known to cause lymphadenopathy; and 3) presence of reactive hyperplasia 
in a lymph node if a biopsy was performed. The 57 patients had a mean 
age of 33 years and all were homosexual or bisexual. Median duration 
of lymphadenopathy was 11 months . Forty-three of the patients had 
lymph node biopsies which showed reactive hyperplasia. Seventy percent 
of the patients had constitutional symptoms, including fatigue in 70%, 
fever in 49%, night sweats in 44%, and weight loss of greater than 5 
pounds in 28%. Hepatomegaly and/or splenomegaly were found in 26% of 
the patients. Many of these patients had a history of sexually transmitted 
infections including gonorrhea in 58%, syphilis in 47%, and amebiasis 
in 42%. Of the patients tested, many had immunologic abnormalities 
characteristic of patients with AIDS. Between October, 1981 and May, 
1982, one of the 57 patients with lymphadenopathy developed Kaposi's 
sarcoma. None developed significant opportunistic infections. Causes 
for the persistent lymphadenopathy in these patients could not be 
identified . 

Two additional prospective studies have followed the courses of 
homosexual men with generalized lymphadenopathy. Ninety such patients 
were followed in New York City for 8 ~ 19 (median: 14) months (22). 
During that time, 15 patients (17%) progressed, with 11 developing 
opportunistic infections and 7 malignant lymphomas. Regression of 
lymphadenopathy occurred in 4 patients but 3 of these subsequently 
developed opportunistic infections. Another prospective study evaluated 
70 homosexual men in San Francisco with persistent diffuse lymphadenopathy 
(23). Most of these patients had constitutional symptoms and recurrent 
non-life-threatening infections . None of these patients progressed and 
developed AIDS. Thus, the relationship of the syndrome of persistent 
lymphadenopathy to AIDS remains unclear, especially in view of the 
relatively low incidence of progression of this syndrome into the 
complete syndrome of acquired immunodeficiency. However, a number of 
features suggest that it might be part of the spectrum of AIDS . Epi
demiological characteristics including age, racial composition and city 
of residence of the homosexual patients with lymphadenopathy are similar 
to homosexual patients with AIDS and Kaposi's sarcoma and/or opportunistic 
infection. Moreover, 32 of 73 Kaposi's sarcoma patients (44%) and 14 
of 61 Pneumocystis carinii pneumonia patients (23%) reported to the CDC 
in the pel'i od from June, 1981 to January, 1982, had a hi story of lympha-
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denopathy before diagnosis, suggesting the possibility of a relationship 
between the syndrome of persistent lymphadenopathy and AIDS (20). 
Diffuse persistent lymphadenopathy has also been reported in members of 
other risk groups including hemophiliacs treated with factor VIII 
concentrate (21) and female sexual contacts of members of risk groups 
(6). 

4. Asymptomatic Individuals : Immunological evaluation of asymp
tomatic homosexual males and hemophiliacs receiving factor VIII concentrate 
have revealed immunological abnormalities that may be part of the 
spectrum of acquired immunodeficiency syndrome (14-18). At this time, 
however, there is no convincing evidence that these individuals are at 
increased risk to develop full-blown AIDS. 

The capacity to identify the individuals with the AIDS-related 
complex who are at risk to progress to the complete syndrome would be 
of great prognistic value. One study found that the development of 
unexplained oral candidiasis in high-risk patients might be useful in 
predicting the subsequent development of AIDS in more than 50% of cases 
(121). A group of 22 intravenous drug users or homosexual men who 
developed oral candidiasis were compared to twenty similar individuals 
without candidiasis (Table XXI). Most of the members of each group had 
lymphadenopathy, non-specific symptoms and abnormal T4/T8 ratios . Of 
the patients with oral candidiasis, 59% (13/22) acquired a major opportu
nistic infection or Kaposi's sarcoma after a median of 3 months (1423 

TABLE XXI 

CLINICAL AND IMMUNOLOGIC CHARACTERISTICS OF 
PATIENT S WITH AIDS-RELATED COMPLEX 

(Klein el al, N Eng J Med 311:354, 1984) 

Characteristic 

Total No . of Patients 

1. Characteristics 

Male/ female 
Age in years (mean± S.D.) 
Homose xua 1 or bi sexua I male 
Intravenous drug abuse 

2. Clinical features 

Oral candidiasi s 
Genera 1 i zed lymphadenopathy 
Weight loss ~ 4 . 5 kg 
Fever· 
Diarrhea 

3. Immunologic features 

Cutaneous anergy 

PATIENT GROUP 

AIDS-Related Complex 

with Candidiasis without Ca ndidiasi s 

22 

18/4 
30.0±5 . 2 

9 ( 41) 
16 ( 73) 

22 (100) 
20 ( 91) 

9 ( 41) 
15 ( 68) 

6 ( 27) 

Number of patients (%) 

20 

18/2 
31.4±6.3 
7 ( 35) 

16 ( 80) 

0 ( 0) 
20 (100) 

5 ( 25) 
7 ( 35) 
I ( 5) 

Lowest lymphocyte c ount "1500 /mm3 

14/TS (rttnge; normal: 1.4-3 . &) 

19 (100) 
13 ( 62) 
0 . 05-0.80 

8 ( 47) 
11 ( 61) 
0 . 00-0.90 

4 . Outcome 

rollow-up, months (mean,r<tnye) 
AI05 

3 ( 1-23) 
13 ( 59) 

21 

12 (5- 21) 
0 ( 0) 

A !OS 

20 

16/ 4 
36.5±7 . 7 

2 ( 10) 
14 ( 70) 

18 ( 90) 
9 ( 45) 

15 ( 75) 
18 ( 90) 

4 ( 20) 

19 (100) 
20 (100) 
0 . 00-0 . 71 



mo~ths) as compared with none of the twenty patients without candidiasis 
who were followed for a median of 12 months (5~21 months). AIDS developed 
in 12 of 15 patients with candidiasis and T4/T8 ratios less than or 
equal to 0.5 (normal : 1.4~3.6) as compared with none of four with ratios 
greater than 0.6. These results suggest that oral candidiasis in 
persons who are members of high risk groups might be predictive of the 
development of AIDS. 

Methods of Transmission 

As the AIDS epidemic has evolved, it has become apparent that 
horizontal transmission of this disease can occur but that such trans
mission requires intimate sexual contact or blood product exposure 
(Table XXII) . It has also become apparent, however, that the source of 
the transmissible agent need not have had clinically apparent AIDS 
(9,38,48), since for example, cases of transfusion-associated AIDS have 
occurred when no risk factors could be identified in the donors (123). 

TABLE XXII 

AIDS: METHODS or IRANSMIS SION 

1. Intimate sex ual contact 

2. Sharing contaminated needles 

3. Transfusion of blood or blood products 

4 . No evidence for transmission by : 

a . casual contact with AIDS patients or with 

persons in at-risk groups 

b. food 

c . water 

d. ai r 

e . environment<" l surfaces 

f. hepatitis B.virus vaccine (122) 

As of July, 1983, only 4 cases of AIDS had been reported in health-care 
personnel not known to belong to groups at increased risk for AIDS 
(124) . The source of AIDS in these four patients is unclear since none 
had documented contact with an AIDS patient . It seems that the risk of 
the transmission of AIDS to health care personnel is minimal as no 
convincing case of transmission of AIDS within hospitals has been 
reported. Current recommendations for prevention of the transmission 
of AIDS (125-128) are included in the Appendix . 

. Immunologic Abnormalities in AIDS 

AIDS is characterized by a profound deficit in the cellular immune 
system. This has been found to be a uniform characteristic of all 
patients meeting the CDC criteria of AIDS. The deficiency in cell-mediated 
immunity appears to predispose both to the opportunistic infections 
characteristic of this syndrome and to the development of Kaposi's 
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sarcoma and a variety of other malignant neoplasms. In general AIDS 
patients exhibit severe peripheral lymphopenia and cutaneous anergy . 
In addition, they tend to have markedly deficient in vitro lymphocyte 
responses when stimulated with non-specific phytomitogens, antigens OT' 
with allogeneic or autologous lymphocytes. The predominant abnormality 
appears to be a deficiency ofT lymphocytes, although abnormalities of 
natural killer cells, B cells and antigen presenting cells have also 
been demonstrated . 

As can be seen in Table XXIII, patients with AIDS manifest a 
significant degree of lymphopenia which can be accounted for almost 
entirely by a marked decrease in the absolute number of the OKT4, Leu 3 
subpopulation of T lymphocytes {36). It is thought that many of the in 
vivo manifestations of immunodeficiency including skin test anergy, 
opportunistic infections and increased susceptibility to .the development 
of malignant neoplasms can be explained by these abnormalities. In 
addition, blastogenic responses to a variety of antigenic and mitogenic 
stimuli may be explained by the marked decrease in the number of OKT4, 
Leu 3 T cells . · 

TABLE XXI I I 

LABORATORY FINDINGS IN AIDS PATIENT S 
AND HATCHED CONTROLS 

(Jaffe et al: Ann Int Med 99:144, 1983) 

Absolute counts 

Total Lymphocytes , /mm' 

B Lymphocytes, /mm3 

T Lymphocytes, /mm' 

T4 cells, /mm3 

T8 cells, /mm' 

Hi to~en response 

Pokeweed mitogen 

Concanavalin A 

rhytohf'magg 1 uti ni n 

lrnmunoglohullns 

lgl;, m~/dL 

I 4A , mg/dl 

lgM, mg/d l 

Normal 
Values 

1863 ± 388 

297 ± 113 

1298 i 322 

850 ± 238 

396 ± 126 

87 ± 39 

106 ± 54 

120 ± 27 

104 7 ± 300 

177 ± 75 

126 • 51 

+ 
Cases 

1417 ± 339* 

376 ± 111 

889 i 226* 

333 ± 96* 

488 ± 128 

55 ± 12* 

52 1 18* 

56 ± 19* 

1865 ± 11 7* 

376 ' 35* 

166 ± l3 

Combi npd 
Contra Is 

2210 i 159 

274 ± 32 

1543 ± 129 

928 ± 86 

619 ± 63 

98 ± 

175 ± 16 

12 7 ± Jl 

1296 ± 35 

213 ± 

182 ± 

nata tor lymphocyte counts and mitoge n respons ive ne ss <\re derived from 

18 cases and 29 control s while ]q l eve l s are the m€<'\ns from 50 ca '> €5 

and 116 controls. 

Significan tl y different from contr·ols, p-: 0.05, S tud~nt' s t - tesl 
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AIDS patients exhibit increased levels of IgG and IgA, and circulating 
immune complexes (14,61,62,72,129) . The number of circulating B cells 
is usually normal (Table XXIII) as is the secondary antibody response 
to environmental antigens . However, primary antibody responses to 
challenge with new exogenous antigens may be abnormal (130). 

In addition to these abnormalities, a variety of other defects in 
immune responsiveness have been demonstrated in patients with AIDS, as 
shown in Table XXIV. It remains unclear whether these represent primary 
abnormalities or changes that are secondary to chronic infection , 
inanition or drug therapy. 

lABlf XX IV 

lfiMUNOl OGIC AB NORHAlll iES IN f>AlllNIS 
___ _cWc.ol..c.lH AIUS 

l. Allf;'re d 1 ce~ l function 

a. Dcc..eased blast transformation 
b. Decrea sed a ll oreaclivily 
c. Decreased cytotoxic T cell function (131) 
d. l)ecreased procluction of y-interferon (1 32 ,1 33) 
e . Decreased llelpe1· func ti on for antibody formation (130) 
f. Production o f solub l e suppressor fa c tor that inhibits 

T ce II dependent responses ( 134 ,135 ) 

2. Altered n~tural ki ll er function 

responsive to inte rleukin 2 but not interferon (131) 

3. Altered B lymphocyte function (130) 

a. Incre~1sed number of ci,·c ulaling s pontaneous anti body 
secreting cell s 

b. Decrea sed stimulation in vit,·o 

4. Anti11en presenting cells 

a. Decreased Ia expression on epiderma l l angerhans cel l s (136) 

5. Misc e llaneous se 1·o logi c abnormalities 

a. Presence of acid-labile c.- interferon (137-139) 
b. Elevated leve ls of a-1 thymosin (14('1,141) 
c. Depressed le vels of serum thymic fa ctor (thymul in) (142) 
d. Serum factors that s uppress in vitro responses of normal 

lymphocytes (143) 

Patients suspected of having AIDS are commonly evaluated by measuring 
the number of circulating T cells bearing determinants identified by 
the monoclonal antibodies OKT4 (Leu 3) and OKT8 (Leu 2). These monoclonal 
antibodies have been shown to recognize non-overlapping sub- populations 
of human T lymphocytes (144). These antibodies were initially thought 
to be differentiation antigens that identify functionally distinct 
sub-populations of human T cells, the helper/inducer subset and the 
cytotoxic/suppressor subset respectively (Figure 2). More recent 
evidence indicates, however, that although these antibodies identify 
phenotypically distinct subpopulations ofT cells, cells within each 
subpopulation may have a variety of different additional functions . 
Thus, for example, the T4+ population contains cytotoxic lymphocytes 
which specifically identify Class II histocompatibility antigens (145) 
as well as a suppressor population ofT cells (146), while the T8 popu
lation contains some helper cells (147) as well as a subset of the natural 
killer cell population (148). Nonetheless, these monoclonal antibodie s 
have been widely used to evaluate T lymphocyte subpopulations in a 
variety of clinical conditions . 
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Figure 2: Stages of T-Cell Differentiation in 
Man. Three discrete stages of thgmic differen
tiation can be defined on the basis of reactivity 
with monoclonal antibodies. The most mature thg
mocgte population (Stage III) gives rise to the 
peripheral T-cell helper/inducer and cgtotoxic j 
suppressor subsets. The cell-surface antigens 
expressed during T-cell ontogeng are shown. The 
T5+ population is equivalent to the OKTB+ Leu 2 
population. Reprinted from Reinherz and 
Schlossman, N. Engl. J. Med. 303:370, 1980. 

It has become clear that the most typical abnormality in the AIDS 
patients is a decrease in the number of T4(+) cells (149). More recent 
evidence suggests that only a subpopulation of T4 cells is decreased in 
AIDS (150). Thus, using additional monoclonal antibodies it was found 
that only the T4(+)TQ1(+) (or T4(+)Leu 8(+)) T cells were depressed 
(Table XXV). By contrast, the T4(+) TQl(-) (or T4(+) Leu 8(-)) subset 
which contains most of the helper cells forB cell responses is normal 
in AIDS. There may also be either a decrease, increase or no change in 
the T8(+) population with a resultant decline in the so-called "helper" 
to "suppressor" (T4/T8) ratio. As indicated in Table XXVI, other 

TABLE XXV 

T4 SUBSETS IN LYMPHADENOPATHY SYNDROME (LAS) 
(Ni_cholson et al, J Clin Invest 73 : 191 , 1984) 

Percentage of 
lymphocytes 

T Ce 11 Subset LAS Contra 1 

T4(+) 24. 4B 

T4+ : TQ1(+) 14. 33 

T4+: TQ1(-) 12 13 

T4+: Leu-8( +) 19. 39 

T4+: Leu-8(-) 

Significantly decreased 

Percentage of 
T Cell s 

LAS Control 

34• 64 

19. 42 

17 16 

27• 49 

10 11 

25 

Percentage of 
T4-+ Cells 

LAS Control 

100 100 

sz• 72 

48 28 

n• 82 

28 18 

Absolute 
Number 

LAS Control 

412. 869 

zag• 530 

262 183 

403• 604 

148 131 



patients with AIDS or AIDS related complex also exhibit T cell subset 
abnormalities, although these tend to be less severe and not to be 
associated with lymphopenia . 

Patient Group 

TABLE XXV I 

SPEC TRUM OF I f'loiUNOLOG I C ABNORMALITIE S 
IN AIDS AtiU RELATED SYNDROfiES 

Lymphopenia T4 /T8 T4+ TS• 
(Percent of Normal) 

Asymptomat i c No 60% 90% 17lA 

l ymphadenopathy No 50% 60% 150% 

Thrombocytopenia No 50% 60% !50% 

Kaposi's sarcoma No 20% 40% l BO% 

Opportuni s tic infection Yes 0-10% 0· 10% 50% 

Fifty to eighty percent of asymptomatic homosexual men (14-16) and 
more than 50% of asymptomatic hemophiliacs who are users of factor VIII 
concentrate (17-19) have been shown to manifest immunological abnor
malities. These patients are usually not lymphopenic and show no or 
only marginal decreases in the absolute number of circulating T4+ 
lymphocytes. However, the number of circulating T8 positive lymphocytes 
is elevated, yielding an abnormally low T4+ to T8+ ratio . In addition, 
at least half of these individuals exhibit increased serum immunoglobulin 
concentrations of at least one isotype . 

Abnormalities in the T4+ to T8+ ratio appear to be most marked in 
homosexual men having more than 50 sexual partners per year (16) . All 
of the hemophiliac patients with T lymphocyte abnormal i ties had received 
factor VIII concentrate. Abnormalities have not been seen or were of a 
lesser magnitude in individuals who received cryoprecipitate. There 
was, however, no correlation between the amount of factor VIII concentrate 
used and abnormalities in the ratio of T4+ to T8+ cells . Similarly the 
abnormalities could not be related to a particular source or lot of 
factor VIII concentrate. Of interest, hemophiliacs receiving cryoprecipitate 
exhibit hypergammaglobulinemia of a significant, albeit lesser degree 
than individuals receiving factor VIII concentrate, but minimal T 
lymphocyte abnormalities. 

It should be noted that the abnormalities reported in asymptomatic 
homosexual men have been reported from areas in which AIDS itself is 
endemic. Little information is currently available concerning lymphocyte 
subset analysis in homosexual men living in areas in which this disease 
is less prevalent . The r efore, it cannot be concluded that the homosexual 
lifestyle per se predisposes to ·development of lymphocyte subset abnor
malities . Moreover , a number of exogenous stimuli that might be encountered 
by risk groups have been shown to alter the number of circulating T 
cell sub-populations. Thus, for example, decreased numbers of OKT4, 
Leu 3 T cells may be observed during infection with CMV and Epstein 
Ban virus (151,152), while elevated numbers of OKT8 , Leu 2 T cells may 
be seen during the convalescent phases of these viral illnesses . 
Moreover, the number of circulating OKT4, Leu 3 T cells may drop signi-
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ficantly 3 to 14 days after booster immuni zation with tetanus toxoid 
(153), while multiple blood transfusions may cause severely depressed 
natural killer cell function without changes in T cell subsets (154) . 
Thus , it is difficult to evaluate the clinical relevance of changes in 
circulating lymphocyte phenotype or function in asymptomatic individua ls 
belonging to AIDS risk groups . 

In summary, a spectrum of abnormalities in immunological function 
can be seen in individuals with various manifestations of AIDS or the 
AIDS-related complex (61,62,72, 94,155 , 24,25 ,20,21,14-18) . Most of the 
abnormalities in circulating T lymphocytes result in a depressed T4+ to 
T8+ ratio and the extent of abnormalities in this ratio appear to 
correlate with the degree of immunosuppression and clinical involvement 
(156) . However, examination merely of the "helper/suppressor" ratio 
masks the fact that abnormalities in this ratio in the various patient 
groups appear to r esult from independent changes in each of the populations . 
Thus , asymptomatic individuals tend to have hypergammaglobulinemi a and 
increased numbers of circulating OKT8 , Leu 2 positive T cells, with a 
resultant diminution in the ratio. Individuals with the diffuse lympha
denopathy syndrome add i tionally develop modestly diminished numbers of 
T4 positive cells but maintain their T8 positive cells at normal or 
somewhat elevated levels, with the resultant tendency for a fu r ther 
decline in the T4 to T8 ratio . These abnormalities are somewhat more 
marked in individuals with autoimmune thrombocytopenic purpura and 
Kaposi's sarcoma . Finally, only the individuals with opportunistic 
infections appear to develop marked lymphopenia, which again predominantl y 
involves the OKT4 , Leu 3 positive T cell population. All of these 
patients have a tendency to develop hypergammaglobulinemia. Autoant i bodi es 
such as rheumatoid factor , antinuclear antibodies and anti-DNA antibodies 
are not seen in patients with AIDS and complement levels tend to be 
normal . 

Etiology of AIDS 

As the epidemic of AIDS developed, a number of hypothetical etiologies 
were suggested. These included putative immunosuppressive effects of 
recreational drugs such as inhaled nitrites (31,157,158) or immunosupp ressive 
effects of the transmission of allogeneic seminal lymphocytes (159-161) 
or other immunosuppressive factors in semen (162,163). As it became 
apparent that the ep t demic of AIDS involved heterosexuals and could 
apparently be transmitted by blood product administration , a variety of 
potential infectious etologies were entertained, including cytomegalovirus 
(34,35), Epstein Barr virus (31 , 37), hepatitis B virus (164), a new 
virus associated with the hepatitis B virus (165) , or a variant of 
African swine fever virus (166) . More fanciful suggested etiologies 
included the possibility that the immunosuppression of AIDS resulted 
from the "systemic release of a potent cyclosporin-like immunosuppre ss i ve 
molecule from a chronic funga·l infection" (167), although this possibi l ity 
was quickly refuted (168). 

More recently , a number of laboratories have developed evidence 
suggesting that a retrovirus of the human T cell lymphotropic viru s 
(HTLV) family might be involved in the etiology of AIDS . The most 
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common member of the HTLV family, HTLV-I, i s obtained mainly from 
patients with mature T cell malignancies (169) . It has become apparent 
that this virus is the etiology of the T cell malignancy of adults that 
is endemic in certain areas of southern Japan , the Caribbean , and 
Africa. A second membe r of the family , HTLV-II, was first isolated 
from a patient with aT cell variant of hairy-cell leukemia . Although 
HTLV-II is less than 10% homologous to HTLV-I , a number of characteristics 
suggest that it is a member of the same family. 

As retroviruses, members of the HTLV family contain a single 
stranded RNA genome consisting of three major genes , which from the 51 

end of the genome include a gene for the viral internal core proteins 
called GAG , a gene for RNA dependent DNA polymerase (reverse transcriptase ) 
called POL, and a gene for the surface envelope protein called ENV. 
Viruses of this family do not contain an oncogene (ONC) . At each end 
of the genome there are sequences called long terminal repeats (LTRs) 
that contain signals for starting, stopping and enhancing gene expression . 
The target of a retrovirus infection depends on the interaction of the 
vira l envelope with determinants on the cell surface . Retroviruses of 
the HTLV family appear to infect OKT4, Leu 3 positive T cells with 
great specificity . Upon entering the cell, the retrovirus RNA is 
transcribed into a DNA provirus by reverse transcriptase . The DNA 
provirus integrates into the host cell DNA , although the infected cell 
does not always express virus. 

Certain characteristics of retroviruses of the HTLV family ma ke 
them attractive candidates as etiological agents for AIDS . These 
include the i r T cell tropism with specificity for OKT4, Leu 3 cells 
(169) . In vitro , these viruses have been shown to alter T cell function 
and under certain circumstances, to kill T cells selectively . Moreover, 
vi r uses of this family have been shown to be transmitted by intimate 
contact and blood products. In addition, other retroviruses have been 
shown to cause immune deficiency including feline leukemia virus (170), 
and Mason-Pfizer monkey virus (171) and another virus causing a syndrome 
similar to AIDS in monkeys (172,173) . 

Initial studies examined sera from patients with AIDS, AIDS-related 
complex, and a variety of controls for the presence of antibodies to an 
HTLV-associated membrane antigen (174) . As seen in Table XXVII , 25% of 
sera from patients with AIDS or lymphadenopathy contained antibody 
against HTLV-associated membrane antigen (HTLV MA) , whereas only about 
1% of matched homosexual controls had this antibody. A variety of 
other controls showed no serological reactivity with HTLV MA. HTLV MA 
is a 61 ,000 dalton glycoprotein expressed by a variety ofT cells and T 
cell lines , including HUT 102 and MT 2 after infection with HTLV-I . It 
appears to be a precursor of the 46,000 dalton envelope protein of 
HTLV-I . However, the r e is considerable cross-reactivity between this 
determinant and determinants expressed by other members of the HTLV 
family (174). Despite this, the data suggested that individuals with 
AIDS and AIDS- related complex had antibodies against antigens specific 
f o1· members of the HTLV family. It could not, however, be determined 
whether these antibodie s were di rected specifically to HTLV-I or were 
cros s-reacti ve antibodies induced by another member of the HTLV family . 
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TAOI[ XXVII 

I' Rf SLNCf OF ANIInOO II.$ 10 IIILV· ASSOC IAH D Mf.MilRAN[ 
ANII Gt: N IN I'AI I[ NI S WITH AIDS 

Serum 
Source 

Number 
Tes ted 

Anti bodies t o HTLV- MA detected by 
invnunof1 uorescence wi th 
HUT 102 HT 2 

Number pos it ive ( pe rcentage) 

AIDS 75 19 ( 25) 18 (24) 

l ymphadenopathy 23 (26 ) ( 26) 

Hat ched homosexua 1 
cont ro l s 81 1 ( 1) ( 1) 

Unmatched ho11osexua 1 
contro l s 118 ( 0) ( 0) 

81 ood donors 137 1 (0 . 7) (1 . 5) 

Kidney di a lys i s pa t ients 21 0 ( 0) 0 ( 0) 

Chron ic act ive hepatit i s 29 0 ( 0 ) 0 ( 0) 

Essex el a l : Science 220 : 859, 1983 

In addition, these studies could not determine whether HTLV was a 
candidate cause of AIDS or another example of an opportunistic infection 
in these immunocompromised hosts . 

Subsequent studies have shown that antibodies to HTLV MA can be 
found in asymptomatic hemoph i liacs from a number of locations (176) . 
Thus, as shown in Table XXVIII , approximately 12% of asymptomatic hemo
philiacs exhibit antibodies to HTLV MA. Of interest , the incidence of 
positivity was found to va ry in different locations , with 10% of asymp
tomatic hemophiliacs f r om the New York City area exhib i ting positive 
reactions, whereas only 5% of asymptomatic hemophiliacs from Birmingham , 
Alabama were positive . In addition, two of three hemophiliacs with 
AIDS or lymphadenopathy exhibited antibody to HTLV MA . 

TABLE XXV I I I 

ANT I BODIES TO HTLV IN ASYMPTOMATIC 
HEHOPHI LIACS ANO HEMO PH ILIACS WITH AIDS 

Serum Source Number 
An tibodies t o HTL V-MA 

Numbe r (percentage) positive 

Asymptomat i c hemophil iac s 

Al l ant a 

Bi rmi ngham 

Los Ange l e s 

New York Ci ty 

Tota l : 

Hea l t hy l ab worke rs 

Ad ul t bl ood donors 

Chroni c acti ve hepat it is 

Hemodia lys i s 1-1atients 

Hemoph il iacs with AIOS or 
lymphadenopathy 

45 

41 

39 

47 

172 

47 

137 

29 

21 

Essex M, el a l : Science 221: 1061 , 1983. 

29 

(11) 

2 ( 5) 

(13) 

(19) 

21 (12) 

1 ( 0. 7) 

2 ( 67) 



The presence of antibodies to HTLV MA could be detected in the 
serum of individuals with hemophilia before the first reported case of 
AIDS in a hemophiliac (177). Thus, when frozen sera collected between 
1976 and 1981 from New York hemophiliacs were examined for the presence 
of antibodies to HTLV-MA, 17% (8/48) were found to be positive (Table 
XXIX) . The first positive serum was from July of 1978 with the remaining 

TABLE XXIX 

ANTIBODIES TO HTLV-MA IN HEMOPHILIACS 

Location of Asymptomatic Number of Antibodies 
Hemophiliac s Patients to HTLV-HA 

Year of positive 
sera 

New York 48 8 (17%) July , 1978 ~ 1979 

Georg ia 45 5 (1U:) Current 

Evatt 8L : Lancet 2:698, 1983. 

7 found between that time and 1979. Of interest, the first case of 
AIDS in a hemophiliac developed in New York in January, 1982 (7). 
Prodromal symptoms in another patient in Denver began in October , 1980, 
more than two years after the sera of New York hemophiliacs first 
exhibited antibodies to HTLV-MA. If the presence of this antibody 
indicates exposure to the infectious agent, then the results confirm 
the extremely long incubation period for this agent . 

Asymptomatic hemophiliacs in Georgia were also examined for the 
presence of antibody to HTLV-MA and 11% (5/45) were found to be positive 
(177) . When these patients were compared to patients who failed to 
exhibit antibody to HTLV-MA (Table XXX), it was found that the patients 

14/ 18 ratio 

T cells /nvn3 

14/nvn' 

18/""' 

TABLE XXX 

COMPARI SON Of T CELL POPULATIONS IN ANTI-HTLV-MA 
POSITIVE AND NEGATIVE GEORGIA HEMOPHILIACS 

HTLV-HA negative HTLV-HA positive 
(N = 42) 

Med1an Range 
(N = 5) 

Hed1an Range 

0. 935 0.3- 1.87 0 . 76 0 .21- 1.0 

1380 625 - 4555 1156 576 - 1412 

652 252 - 1891 396 253 - 668 

739 323 - 3089 686 330 - 1255 

Evatt BL : Lance t 2: 698, 1983 

0 . 20 

0 . 28 

<0 . 05 

o. 79 

with antibody to HTLV-MA had significantly lower numbers of circulating 
OKT4, Leu 3 positive T cells. No other immunological findings were 
significantly different between these two groups. These data again 
supported the view that evidence of exposure to a member of the HTLV 
family could be found in individuals who received blood product exposure 
and was significantly correlated with the presence of immunologic 
abnormalities characteristic of AIDS. 
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No . 

10 

11 

12 

Examination of patients with transfusion-related AIDS al so supported 
the view that infection with HTLV might be etiological in this syndrome 
(123). Twelve cases of transfusion-related AIDS were examined in 
detail . Eight of these patients were examined fo r antibodies to HTLV-MA 
and three (38%) were found to be positive (Table XXXI) . Eleven of 

TABLE XXX I 

ILLNESS, TRANSFUSION HISTORY, AND PRE SENCE OF ANTIBODI ES 
TO HTLV-MA IN PATIENTS WITH TRANSFUSION-RE LATED AI OS 

Time f rom 
High-risk. donors 

Antl - Othe1· 

Antibodie s transfusion t o Ge neralized bodies Oono n 
Oiag- to i llness onset Donors lympha- to HTLV - M~ tota ~ 

nasi s HTLV-MA AIDS onset (months) l ota l St udi ed AIDS ri sk group denopathy TH : TS HTLV- HI. ( • ) No. 

PCP June 1981 15-44 None Yes 0."6 

PCP Ap ri l 1982 11-39 28 18 Homosexua 1 man Yes 0.8 

PCP NA April 1982 16 20 13 Int ravenous drug 
user No 1.5 1:. 

PCP May 1982 28 Homosexua 1 man No 0. 5 

KS NA September 1982 17 Homosexua 1 man No 0. 4 

PCP NA October 1982 35 Homos exual man Yes 0. 7 

PCP November 1982 40 Homosexua 1 man who 
used int ravenous 
dr ugs Yes 1.7 

PCP December 1982 34 None No 0. 6 

PCP January 1983 18 Homos exua 1 man No 0. 7 

PCP January 1983 27 16 11 None No 0 . 3 10 

PCP NA January 1983 13 31 28 No hi gh ri s k donor 
ident ified 2€ 

PCP February 1983 18 34 26 Homosexua l ll'a n No 0. 6 25 

Jaffe HW , et al: Science 223:1309 , 1984 

these individuals received blood from an individual who was a member of 
an AIDS risk group, had generalized lymphadenopathy , or an abnormal T 
T4 : T8 ratio . As seen in Table XXXII, the overall prevalence of antibod i es 
to HTLV-MA was significantly higher in the donors to AIDS patients than 
in random blood donors. As seen in Table XXXI , nine of twelve patients 
with transfusion-related AIDS had received blood from an individual who 
was HTLV-MA positive , while eleven of 12 received blood from a patient 
who was a member of a risk group . Each of the patients with transfusion
related AIDS had a donor who was either a member of a risk group or had 
antibody to HTLV-MA. When the high risk donors were examined, 50% were 
found to have antibody to HTLV-MA (Table XXXII) . These data support 
the conclusion that a virus serologically related to HTLV may be the 
etiologic agent of AIDS . Moreover, the data suggested that the antibodi es 
directed against HTLV-MA might not protect against transmission of thi s 
infectious agent . 
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TABLE XXXI I 

PREVALENCE Of ANTIBODIES TO HTLV·MA IN BLOOD DONORS 
TO PATIENTS WITH TRANSFUSION-ASSOCIATED AIDS, 

RANDOM BLOOD DONORS, AND HEALTHY HOMOSEXUAL MEN 
(Jaffe HW, et al : Science 223:1309 , 1984) 

Category 
Numbe r 
Tested 

Antibody Positive 
Number Percent 

Blood donors to AIDS patients 

High-risk donors 

Other donors 

Total 

Random blood donors 

Philadelphia 

Madison 

Tucson 

Total 

Healthy homosexua 1 men 

Matched with AIDS patients 

Unmatched 

Total 

p < 0.0001 

12 

105 

117 

100 

99 

99 

298 

81 

45 

126 

50 . 0 

2. 9 

7. 7" 

1 . 0 

0. 3• 

1. 2 

0.8 

Although antibodies to HTLV-MA could be detected in individuals 
with AIDS, a number of pieces of evidence suggested that HTLV-I was not 
the etiologic agent in AIDS. First, antibody against HTLV-MA was found 
in only a minority of AIDS patients as indicated above. Secondly, 
proviral DNA of HTLV-I could be detected in lymphocytes of only two of 
33 AIDS patients (178) . Moreover, HTLV-I could be cultured from T 
cells of only a very small number of AIDS patients (179). Finally, the 
utilization of more specific tests for antibody to HTLV-I core proteins 
indicated that AIDS patients or patients with AIDS-related complex have 
a low incidence of antibody to HTLV-I (180). Thus, 7% of AIDS patients 
or patients with AIDS-related complex exhibited antibody to HTLV-I core 
proteins (Table XXXIII) in the United States. Using even more specific 
tests for HTLV-I, AIDS patients in London were not found to have antibody 

TABLE XXXII I 

HTLV-I·SPECIFIC ANTIBODIES IN AIDS PAliENTS 
AND OTHERS AT RISK FOR AIDS 

Subjects 

All AIDS patient s 

AIDS patients with only 
Pneumocystis carinii pneumonia 

AIDS patients with only 
Kaposi • s sarcoma 

rat lents with lymphadenopathy or 
AIDS- related compl ex 

He a 1 thy homosexuit 1 men 

Healthy Haitiitn adults 

lle~lthy US individual s 

Robl'rl-Gin·off H, el itl: lancrt ?: I ;'H, 1984 

32 

HTLV-I-spec ific antibody 
(percent pos itive) 

14/ 198 ( 7%) 

6/31 (19%) 

8/126 ( 6%) 

3/ 45 ( 7%) 

0/ 145 ( 0%) 

6/52 (12%) 

4/53B ( <!%) 



to HlLV-I (181), although 5% of patients with lymphadenopathy had 
antibody to HTLV-I (Table XXXIV). Of interest , intravenous drug users 
in England were found to have antibody to HTLV-II more frequentl y t han 
HTLV-I, but again, the incidence was low (3 . 5%). These data do not 
support the conclusion that HTLV-I is the etiology of AIDS. Rather , 
they suggest either that this virus can act as an opportunist i c infection 
in individuals with AIDS or AIDS-related complex, or that the antibody 
tests are identifying cross-reacting antibodies in the serum of some 
AIDS patients . 

TABLE XXXIV 

HTLV ANTIBODIES IN AIDS RI SK GROUPS , LONDON 

Proportion with Specificity of Antibody 
antibody to HTLV HTLV I HTLV II 

AIDS 0/22 

Lymphadenopathy 4/80 

AIDS related comp lex 1/60 

AIDS contacts 0/27 

Contra 1 homosexua 1 s 2/621 

Drug abusers 4/ 113 

Hemophi 1 i acs 0/85 

Promiscuous male he terosexual s 0/26 

Unselected blood donors 0/500 

Blood donors born outside NW Europe 0/440 

Tedder RS, et al : l ancet 2:125 , 1984 

The demonstration that a retrovirus distinct from HTLV-I might be 
the cause of AIDS resulted from the work of Montagnier and colleagues 
at the Pasteur Institute in Paris, who were able to isolate aT lymphotropi c 
retrovirus from a patient with lymphadenopathy (182). As shown in 
Table XXXV , this virus was isolated from the lymph nodes of a 33 year 
old male homosexual with lymphadenopathy. The virus had many of the 
characteristics of a T cell lymphotropic retrovirus but could be dis
tinguished from HTLV-I . These results caused the authors to suggest 
that the T lymphotropic retrovirus they had isolated, as well as HTLV 
isolates, belonged to a larger family of retroviruses that could be 
horizontally transmitted in humans and may be involved in several 
pathological syndromes, including AIDS . The French named the virus 
lymphadenopathy-associated virus (LAV). A very similar virus has sub
sequently been isolated by this group from two siblings with hemophilia, 
only one of whom had AIDS and several patients with AIDS (183). 

Gallo and colleagues were subsequently also able to detect, isolate 
and grow a T cell lymphotropic retrovirus from cells of patients with 
AIDS and AIDS-related complex (184). This virus had antigenic and 
morphologic differences from HTLV-I and HTLV-II and in addition, caused 
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Patient: 

!ABLE XXXV 

ISOLAIION Of A 1 CE LL LYMPHOTRO PIC RUROVI RU S 
fROM A PAllEN! W!TH LYMPHAOENOPATIIY 

(Barre-Sinoussi r, et al: Science 220:868, 1983) 

33 y/o male homosexual 

l ymphadenopathy and asthen ia 

~d~ 

Riopsy • foil icular hyperp lasia 

C.~ II s uspens ion - 62% OKfJ{~ ) 
44% OKT4(') 
Ifi% OKIB( •) 

Ce ll cu llurp • reversr> transcriplasf:! product ion 
day I5 • 30 

l. Could inf ec t n')rmal T ce l ls and cord bl ood T cel l s by co
cultu,·e with patient ce ll s or cell-free cu llu rt' supernatant 
of patient cells 

2. Could not infP.c l 8 lymphoblastoid ce ll s , i mmature 1 cPl l 
1 ines or normal fibrobla sts 

3. Characteristics of retrovirus 

a. buoyant density 

b. produced reverse transcriptase 

c. elec tron microscopy - particles budding f rom 
pla sma membrane 

4. Re lati on to HTLV-I 

a . did not produce p19 and p24 core proteins 
of IITLV-I 

lJ . virus produce s a p25 protein immuno loy i ca ll y 
c1i sl i ncl rr om UlLV-1 p2'1 

c . pillieul ~Prum does contain rtnlihotly rty<~i n sl 
Bl\ V ;ml iqens 

the death of infected cells rather than their malignant transformation . 
Nonetheless, the evidence suggested to Gallo's group that the isolated 
virus belonged to the HTLV family of retroviruses, as indicated in 
Table XXXVI and they therefore named it HTLV-III. 

TABLE XXXVI 

EV IDEN CE THAT HTLV-III BELONGS TO HIE 
HTLV FAMILY OF RETROVIRUSES 

1. 1 ce ll tropism (14 cells) 

2. MgH dependent reverse transcripta se of high molecula r 
weight (100 KO) 

3. Antigenic cross reactivlty with HTLV- 1 and II 

4 . Cytopathic effec t on T lymrhocytes 

5 . Morpho I oq i c appearance in t he e 1 ec lron mi c roscopro 

When cells from a number of individuals with Kaposi's sarcoma or 
opportunistic infections were examined, HTLV-III could be cultured from 
30 and 48% of them, respectively (185) . In addition, as shown in Table 
XXXVII, HTLV-III could be grown from lymphocytes of more than 85% of 
individuals with chronic lymphadenopathy and/or lymphopenia. The virus 
could be grown from cells of only one clinically normal, non-promiscuous 
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TABL E XXXV II 

DETECTION AND ISOLAT ION Of IITLV-111 FROM PATIENTS 
WITH A lOS ANU AI OS-RELATED COMPLEX 

(Gallo RS, et a l : Science 224:500, 1984) 

NumtJe•· 
Numbe•· positivp for 

Diagnos i s Te sted HTLV-111 

Chronic lymphadenopathy, anc1 / n•· 
lymphopenia 21 ~ ~ 

Clini ca ll y normal mothers of juvenile 
AIDS patients 

Juvenile AIDS 

Adult AIDS with l<apos i 1 s sarcoma 43 13 

Adult AIDS with opportunist i c 
infections 21 10 

Cli ni cally normal non-promiscuous 
homosexua 1 rna 1 es 22 

Clin ically normal heterosexua 1 donors 115 

h•·cent 
ros it ivf' 

75.0 

37.5 

30 . 2 

47.6 

4. 5 

Peripheral hlood mononuclear ce l ls were cultured with PHA and interJeukin 2 

and t hen assayed for the presence of HTLV-111 

Samp les exhibiting more t han one of the f oll owing were considered pos iti ve: 

1. Detection of Mg .. t dependent reverse transcriptase in super
natant fluids 

2. Vi rus observed by e lectron microscopy 
3. Intracellular expression of v iru s related antigens detected 

with antibodies f rom seropos itive donors or with a rabbit 
antiserum to HTLV-111 

4 . Tra nsmission of particles to fresh human cord bl ood, bone 
marrow or peripheral blood 1 lymphocytes 

homosexual male of 22 tested. Six months after being tested, this 
individual developed AIDS . The virus could be grown from the cells of 
none of the normal heterosexual donors . Of interest, virus could be 
detected in cells of about one-third of the individuals with juvenile 
AIDS, and three of four mothers of patients with juvenile AIDS. The se 
results supported the contention that HTLV-III was the etiologic agent 
of AIDS. However, the inability to culture it from a higher percentage 
of patients with AIDS was of concern, although many of these individuals 
had marked lymphopenia . 

Additional support for the role of HTLV-III in the etiology of 
AIDS came from serological analysis of these patients (186). As shown 
in Table XXXVIII, more than 85% of patients with AIDS had antibodies 
specific for HTLV-III and nearly 80% of patients with AIDS-related 
complex also had such antibodies . In addition, nearly one quarter of 
34 homosexual men tested had antibodies to HTLV-III. These data sup
ported the view that HTLV-III might play an etiologic role in AIDS . 
Similar results were reported when antibodies to LAV were determined 
(187). Thus, about 1/3 of AIDS patients were found to have IgG antibody 
to LAV whereas 3/4 of lymphadenopathy sera were positive (Table XXXIX) . 
When a more sensitive test was employed, 75% of AIDS patients and more 
than 90% of lymphadenopathy patients were LAV seropositive (187) . 
Additional support for the conclusion that a T lymphotropic virus 
causes AIDS derives from the observation that LAV has been i~olated 
from a blood donor-recipient pair, each of whom developed AIDS (188) . 
These results support the conclusion that these viruses are etiologicall y 
associated with the AIDS syndrome. Finally , a virus that is very s imila r 
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lAB Lt XXXV I II 

ANTIBOD I ES 10 IIT LV-IJJ JN SERUI-1 SAM PLES fROM 
PATJHH S W!lH AIDS, A!DS- REL AlED COHPL EX AND FROfl CONTROL SUBJECTS 

( Sarnnadharan MG, et a l : )c l ence 224:506 , 1984) 

----------------------------------------------------------
Numbe r· pos i live 

Number f or antibt~dies Pe r·cent 
Sui.Jjecl Tested t o lllLV-111 Positive 

Pal.iP nls with AIDS 49 43 B7.8 

P.ll iPnls with A J U ~- relaled complex. 

I nl.rrtvenou., dr uq ur; f·r·!. r.u 

ll umnsexurt I men 11 

SPx urtl con l ·lC L of AJD5 patient 

Persistent f itligue 

Other 15 26.6 

Other cont ro 1 s 186 0. 5 

Normal s ubject !!> 164 o_ 6 

Patients with hepatitis 8 v i rus infection 

Patient with rheuma toid arthr itis 

Patients wi th systemi c lupus ery t hema tos us 

Pa ti ents with acute- mononuc leos i s 

Pa ti ents with lympha ti c l e ukemias 

or identical to LAV called AIDS-associated retrovirus (ARV) has been 
cultured from cell s of 22 of 45 randomly selected patients with AIDS , 5 
of 10 patients with lymphadenopathy, 3 of 14 male sexual partners of 
AIDS patients and 2 of 9 clinically normal homosexual men from San 
Francisco (189) . The ARV virus cross-reacted with an antiserum to LAV . 
Moreover, 100% of AIDS patients , 92% of patients with lymphadenopathy 
and 64% of normal homosexuals had antibodies to ARV (Table XXXX) . 
These observations indicate the widespread presence of these lymphocyto
pathic retroviruses and also their close association with AIDS. 

A number of pieces of evidence support the view that HTLV-III is 
related to HTLV-I and II (190) . Thus, extensive cross-reactivity of 
antisera raised against each of these viruses has been demonstrated as 
have similarities of nucleotide sequence . Serological analysis indicates 
that HTLV-III is mo re closely related to HTLV-II than HTLV-I (189) . 
There are, however , a number of differences between these viruses 
including the protein patterns of purified viral preparations and 
mo rphological differences , with HTLV-I and II showing characteristics 
of Type C retroviruses , while HTLV-III appears to be a Type D retrovirus 
(186) . Moreover, HTLV-I and II appear to have the capacity to transform 
T lymphocytes while HTLV-III inhibits their growth . 

Additional evidence indicates that HTLV-III and LAV are similar or 
identical viruses (191) . First , they have the same appearance by 
electron microscopy , both appearing to be Type D retroviruses. Secondl y, 
both are lymphotropic and cytopathic for OKT4, Leu 3 T cells. Third, 
isolates from Ame r ican AIDS patients are indistinguishable from LAV . 
Fourth, serological tests of specimens from patients with AIDS or 
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TABLE XXXIX 

ANTIBODIES TO LAV IN PATIENTS WITH AIDS AND AIDS-RELATED COMPLEX 
(Brun-Vezinet et al : Lancet 2:1253, 1984) 

Patient Group 

AID S: 

Opportunistic infection 

Kaposi 1 s sarcoma 

Infection + KS 

Brain lymphoma 

Haemophi l ia 

Homosexual men 

Haitians 

Africans 

LYMPHADENOPATHY: 

Homosexua 1 men 

Drug abusers 

Haitians 

HOMOSEXUAL CONTROLS 

BLOOD DONOR S 

LABORATORY WORKERS 

LAV lgG 

18/48 (37 . 5%) 

12/30 

3/12 

2/5 

1/ 1 

1/1 

10/35 

3/4 

4/8 

38/51 (74 . 5%) 

29/40 

6/8 

3/3 

8/44 (18%) 

1/100 (l%) 

0/30 

When all sera were tested for HTLV p24 by core protein radioinvnunoassay, 

only one (from a homosexual man with l ymphadenopathy) was positi ve. 

AIDS-related complex show similar results when either LAV or HTLV-III 
is used as antigen. Finally, LAV and HTLV-III are similar based on 
competitive radioimmunoassay of their core proteins. Thus, it appears 
that these two agents are similar or identical . 

TABLE XXXX 

ANTIBODIES TO AIDS-ASSOCIATED RETROVIRUS (ARV) IN 
AIDS PATIENTS AND NORMAL HOMOSEXUAL MEN 

(Levy et al: Science 225:840, 1984) 

Subjects HTLV·l 
Serum Antibod;t 

LAV ARV 

Humber (percentage) 

Patients with diagnosis of 

AIDS with Kaposi 1 s sarcoma 

AIDS 'A'ith opportunistic i nfection 

Lymphadenopathy syndrome 

Other individuals 

Male sexual partners of AIDS patients 

Clinically healthy homosexual men 

Clinicall y healthy heterosexual individuals 

37 

7/55 (13) 

1/ 5 (20) 

1/13 (8) 

1/19 (5) 

l/13 (8) 

0/12 (0) 

20/38 (53) 59/67 (88) 

212 (100) 19/ 19 (100) 

1/4 (25) 22/27 (81) 

7/18 (39) 13/14 (93) 

1/4 (25) 27/47 (57) 

0/9 (0) 0/ 56 (0) 



More recent evidence has supported the view that LAV/HTLV-III is 
involved in the etiology of AIDS (191) . Thus, as pointed out in Table 
XXXXI, the incidence of antibodies to LAV has increased over the past 
six years such that 65% of normal homosexual males attending a sexually-

TABLE XXXX I 

SEROLOGIC EVIDENCE OF EXPOSURE TO LAV/ HTLV-111 
IN POPULATIONS AT RISK FOR AIDS 

1. HTLV-111 

a) Normal homosexua l males 6/17 (35%) 

2. LAV 

a) Normal homo sexua l ma l es attending STO cl inic 

l. Paris 8/ 44 (18%) 

2. San Franc i sea 

1978 1/100 ( 1%) 

1980 12/ 48- (25%) 

1984 1S0/ 215 (65%) 

b ) Drug users in NYC 

Intravenous - 75 /86 (87%) 

Methadone - 3/35 ( 9%) 

c) Asymptomati c hemophi 1 iac s who had recei ved factor 

VIII concentrate : 18/25 (72%) 

transmitted disease clinic in San Francisco exhibit antibodies to this 
agent, as do 87% of intravenous drug users in New York City (192). 
Moreover, 72% of asymptomatic hemophiliacs that received factor VIII 
concentrate exhibit antibodies to this agent. These results all support 
the contention that HTLV-III/LAV is related to the etiology of AIDS and 
that exposure to the virus is widespread in the community. 

The relationship of the exposure to this agent and the development 
of AIDS has not been completely delineated. One feature of the virus 
may be important, however. That is, its tropism for activated as 
opposed to resting T cells (193). It is possible that chronic antigenic 
stimulation from sexually-transmitted diseases or from recurrent challenge 
with foreign blood products leads to the activation of sufficient T 
cells to support the successful initiation of an infection with HTLV-III . 
The role of serum antibody in preventing HTLV-III infection has also 
not been determined, although the high incidence of antibody in patients 
with AIDS suggests that this antibody may not be protective. 

The recent development ofT cell clones (184) and lines (189) that 
permit the productive growth of HTLV-III and the adaptation of the 
virus to grow in Epstein-Barr virus-transformed B lymphoblastoid cells 
(194), has made it possible to produce large quantities of HTLV-III . 
Thus, a test to screen for the presence of antibody to this virus 
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should soon be available and permit a more complete understanding of 
the scope of clinical manifestations resulting from infection with 
HTLV-III/LAV. 

Treatment 

Currently treatment is directed toward control of opportunistic 
infection and therapy for underlying malignant neoplasms. There is no 
evidence that the underlying immune deficiency is reversible . A number 
of therapeutic modalities have been attempted in the hope of reversing 
the immunodeficiency of AIDS patients. These have included therapy 
with a variety of immune modulators such as isoprinosine (195), biological 
products such as interferon (58,118-120), and interleukin 2 (58), as 
well as bone marrow transplantation (196). None has provided convincing 
evidence of reconstitution of the immune system in patients with AIDS . 
At the current time, the most likely mechanism to effect the course of 
AIDS remains prevention . Hopefully, the imminent availability of a 
test to provide serological information concerning HTLV-III/LAV exposure 
should provide a more effective way to screen blood donors and to 
identify individuals who have been exposed to this virus. 
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APPENDIX 

I . CENTERS FOR DISEASE CONTROL SURVEILLANCE DEFINITION OF AIDS 
(MMWR 31:507-511, 1982; Amer J. Med. 76:493-500, 1984) 

Diseases must be at least moderately indicative of underlying 
cellular immunodeficiency and must occur in the absence of known causes 
of reduced resistance to them. These are listed below in five etiologic 
categories: protozoal and helminthic, fungal, bacterial, viral, and 
neoplastic. Within each category, the diseases are listed in alphabetic 
order . "Disseminated infection" refers to involvement of liver, bone 
marrow, or multiple organs, not simply involvement of lungs or multiple 
lymph nodes . The required diagnostic methods with positive results are 
shown in parentheses. 

Protozoal and helminthic infections 

Cryptosporidiosis, intestinaf, causing diarrhea for more than 
one month (on histologic study or stool microscopic study) 

Pneumocystis carinii pneumonia (on histologic study or micro
scopic study of a "touch" preparation or bronchial washings) 

Strongyloidosis, causing pneumonia, central nervous system 
infection, or disseminated infection (on histologic study) 

Toxoplasmosis, causing pneumonia or central nervous system 
infection (on histologic study or microscopic study of a "touch" pre
paration) 

Fungal infections 

Candidiasis, causing esophagitis (on histologic study or 
microscopic study of a "wet" preparation from the esophagus, or endo
scopic findings of white plaques on an erythematous mucosal base) 

Cryptococcosis, causing central nervous system or disseminated 
infection (on culture, antigen detection, histologic study, or India 
ink preparation of cerebrospinal fluid) 

Bacterial infections 

"Atypical" mycobacteriosis (species other than tuberculosis 
or tepra), causing disseminated infection (on culture) 

Viral infections 

Cytomegalovirus, causing pulmonary, gastrointestinal tract, 
or central nervous system infection (on histologic study) 

Herpes simplex virus, causing chronic mucocutan·eous infection 
with ulcers persisting more than one month, or pulmonary, gastrointestinal 
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tract, or disseminated infection (on culture , histologic study, or 
cytologic study) 

Progressive multifocal leukoencephalopathy (presumed to be 
caused by a papovavirus) (on histologic study) 

Cancer 

Kaposi's sarcoma in persons less than 60 years of age (on 
histologic study) 

Lymphoma limited to the brain (on histologic study) 

Case Reporting 

For the epidemiologic surveillance of AIDS, any patient who has a 
disease at least moderately indicative of underlying cellular immunode
ficiency (as just listed) but who has no known cause of reduced resistance 
to that disease should be reported by clinicians to their state or 
local public health department . Those agencies should , in turn, repo r t 
the case to the AIDS Program, Centers for Disease Control, Atlanta, 
Georgia 30333. 

II. PEDIATRIC AIDS : PROVISIONAL CASE DEFINITION 
(MMWR 32:688 , 1984) 

For the limited purposes of epidemiologic surveillance, CDC defines 
a case of pediatric acquired immunodeficiency syndrome (AIDS) as a 
child who has had : 

A. a reliably diagnosed disease at least moderately indicative 
of underlying cellular immunodeficiency and 

B. no known cause of underlying cellular immunodeficiency or any 
other reduced resistance reported to be associated with that 
disease. 

The diseases accepted as sufficiently indicative of underlying 
cellular immunodeficiency are the same as those used in defining AIDS 
in adults, with the exclusion of congenital infections, e . g. , toxoplas
mosis or herpes simplex virus infection in the first month after birth 
or cytomegalovirus infection in the first 6 months after birth . 

Specific conditions that must be excluded in a child are: 

A. Primary immunodeficiency diseases severe combined immunode
ficiency , DiGeorge syndrome, Wiskott-Aldrich syndrome, ataxia
telangiectasis, graft versus host disease, neutropenia, 
neutrophil function abnormality, agammaglobulinemia, or 
hypogammaglobulinemia with raised IgM . 
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B. Secondary immunodeficiency associated wi th immunosuppres sive 
therapy, lymphoreticular malignancy, or starvation . 

III. RECOMMENDED PRECAUTIONS TO CONTROL TRANSMISSION OF AIDS 
(MMWR 32:101-103 , 1983) 

A. Sexual contact should be avoided with persons known or suspected 
to have AIDS. Members of high risk groups should be aware 
that multiple sexual partners increase the probabil i ty of 
developing AIDS. 

B. As a temporary measure , members of groups at increased risk 
for AIDS should refrain from donaating plasma and/or blood . 
This recommendation includes all individuals belonging to 
such groups, even though many individuals are at little risk 
of AIDS. Centers collecting plasma and/ or blood should 
inform potential donors of this recommendation. 

C. Physicians should adhere strictly to medical indications for 
transfusions, and autologous blood transfusions are encouraged . 

IV. PRECAUTIONS FOR CLINICAL AND LABORATORY STAFFS 
(MMWR 31: 577-579, 1982) 

A. The following precautions are advised in providing care to 
AIDS patients : 

1. Extraordinary care must be taken to avoid accidental 
wounds from sharp instruments contaminated with potentiall y 
infectious material and to avoid contact of open skin 
lesions with material from AIDS patients . 

2. Gloves should be worn when handl i ng blood specimens , 
blood-soiled items , body fluids, excretions, and secretions , 
as well as surfaces , materials, and objects exposed to 
them . 

3. Gowns should be worn when clothing may be soiled with 
body fluids, blood, secretions, or excretions. 

4. Hands should be washed after removing gowns and gloves 
before leaving the rooms of known or suspected AIDS 
patients . Hands should also be washed thoroughly and 
immediately if they become contaminated with blood . 

5. Blood and other specimens should be labeled prominently 
with a special warning, such as "Blood Precautions" or 
"AIDS Precautions". If the outside of the specimen 
container is visibly contaminated with blood , it should 
be cleaned with a disinfectant (such as a 1: 10 dilution 
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of 5.25% sodium hypochlorite [household bleach] with 
water). All blood specimens should be placed in a 
second container, such as an impervious bag, for transport. 
The container or bag should be examined carefully for 
leaks or cracks . 

6. Blood spills should be cleaned up promptly with a dis
infectant solution, such as sodium hypochlorite (see 
above). 

7. Articles soiled with blood should be placed in an impervious 
bag prominently labeled "AIDS Precautions" or "Blood 
Precautions" before being sent for reprocessing or 
disposal. Alternatively, such contaminated items may be 
placed in plastic bags of a particular color designated 
solely for disposal of infectious wastes by the hospital. 
Disposable items should be incinerated or disposed of in 
accord with the hospital's · policies for disposal of 
infectious wastes. Reusable items should be reprocessed 
in accord with hospital policies for hepatitis B virus
contaminated items. Lensed instruments should be sterilized 
after use on AIDS patients. 

8. Needles should not be bent after use, but should be 
promptly placed in a puncture-resistant container used 
solely for such disposal. Needles should not be reinserted 
into their original sheaths before being discarded into 
the container, since this is a common cause of needle 
injury. 

9. Disposable syringes and needles are preferred . Only 
needle-locking syringes or one-piece needly-syringe 
units should be used to aspirate fluids from patients, 
so that collected fluid can be safely discharged through 
the needle, if desired. If reusable syringes are employed, 
they should be de-contaminated before reprocessing. 

10 . A private room is indicated for patients who are too ill 
to use good hygiene, such as those with profuse diarrhea, 
fecal incontinence, or altered behavior secondary to 
central nervous system infections. 

Precautions appropriate for particular infections that concur
rently occur in AIDS patients should be added to the above, if 
needed. 

B. The following precuutions are advised for persons performing 
laboratory tests or studies on clinical specimens or other 
potentially infectious materials (such as inoculated tissue 
cultures, embryonated eggs, animal tissues, etc . ) from known 
or suspected AIDS cases: 

1. Mechanical pipetting devices should be used for the 
manipulation of all liquids in the laboratory. Mouth 
pipetting should not be allowed. 
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2. Needles and syringes should be handled as stipulated in 
Section A (above). 

3. Laboratory coats, gowns or uniforms should be worn while 
working with potentially infectious materials and should 
be discarded appropriately before leaving the laboratory. 

4. Gloves should be worn to avoid skin contact with blood, 
specimens containing blood, blood-soiled items, body 
fluids, excretions and secretions, as well as surfaces, 
materials, and objects exposed to them. 

5. All procedures and manipulations of potentially infectious 
material should be performed carefully to minimize the 
creation of droplets and aerosols. 

6. Biological safety cabinets (Class I or II) and other 
primary containment devices (e . g., centrifuge safety 
cups) are advised whenever procedures are conducted that 
have a high potential for creating aerosols or infectious 
droplets. These include centrifuging , blending, sonica
ting, vigorous mixing, and harvesting infected tissues 
from animals or embryonated eggs. Fluorescent activated 
cell sorters generate droplets that could potentially 
result in infectious aerosols. Translucent plastic 
shielding between the droplet-collecting area and the 
equipment operator should be used to reduce the presently 
uncertain magnitude of this risk . Primary containment 
devices are also used in handling materials that might 
contain concentrated infectious agents or organisms in 
greater quantities than expected in clinical specimens . 

7. Laboratory work surfaces should be decontaminated with a 
disinfectant, such as sodium hypochlorite solution (see 
AS above), following any spill of potentially infectious 
material and at the completion of work activities. 

8. All potentially contaminated materials used in laboratory 
tests should be decontaminated, preferably by autoclaving, 
before disposal or reprocessing. 

9. All personnel should wash their hands following completion 
of laboratory activities, removal of protective clothing , 
and before leaving the laboratory . 

C. The following additional precautions are advised for studies 
involving experimental animals inoculated with tissues or 
other potentially infectious materials from individuals with 
known or suspected AIDS : 

1. Laboratory coats, gowns, or uniforms should be worn by 
personnel entering rooms housing inoculated animals. 
Certain nonhuman primates, such as chimpanzees, are 
prone to throw excreta and to spit at attendants; personnel 
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attending inoculated animals should wear molded surgical 
masks and goggles or other equipment sufficient to 
prevent potentially infective droplets from reaching the 
mucosal surfaces of their mouths, nares, and eyes. In 
addition, when handled, other animals may disturb excreta 
in their bedding . Therefore, the above precautions 
should be taken when handling them. 

2. Personnel should wear gloves for all acitvities involving 
direct contact with experimental animals and their 
bedding and cages . Such manipulations should be performed 
carefully to minimize the creation of aerosols and 
droplets . 

3. Necropsy of experimental animals should be conducted by 
personnel wearing gowns and gloves. If procedures gen
erating aerosols are performed, masks and goggles should 
be worn. 

4. Extraordinary care must be taken to avoid accidental 
sticks or cuts with sharp instruments contaminated with 
body fluids or tissues of experimental animals inoculated 
with material from AIDS patients. 

5. Animal cages should be decontaminated , preferably by 
autoclaving, before they are cleaned and washed . 

6. Only needle-locking syringes or one-piece needle-syringe 
units should be used to inject potentially infectious 
fluids into experimental animals. 

The above precautions are intended to apply to both clinical 
and research laboratories. Biological safety cabinets and other 
safety equipment may not be generally available in clinical labor
atories. Assistance should be sought from a microbiology laboratory 
as needed, to assure containment facilities are adequate to permit 
laboratory tests to be conducted safely. 

V. INFECTION CONTROL GUIDELINES FOR PATIENTS WITH AIDS PROMULGATED BY 
THE UNIVERSITY OF CALIFORNIA, SAN FRANCISCO, TASK FORCE ON THE 
ACQUIRED IMMUNODEFICIENCY SYNDROME 
(N. Eng. J. Med. 309:740-744, 1983) 

A. Persons for whom precautions should be taken 

1. AIDS patients 

2. Members of risk groups with 

a. chronic generalized lymphadenopathy 
b. unexplained weight loss 
c . prolonged unexplained fever 
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3. Persons with "possible AIDS" hospitalized for evaluation 

B. Precautions 

1. Specimens should have biohazard warning without mention 
of specific disease and should be transported in waterproof 
containers 

2. Gloves should be worn by persons in contact with blood, 
blood specimens, tissues, blood fluids, excretions or 
articles or surfaces potentially contaminated by them 

3. Thorough hand-washing before and after contact 

4. Gowns are recommended for those likely to have direct 
contact with patients' secretions, excretions or blood. 

5. Environmental surfaces contaminated with blood or other 
body fluids should be cleaned immediately with disinfectant 
(1:10 dilution of 5.25% ·sodium hypochlorite solution) 

6. Masks are not routinely necessary 

masks should be worn by coughing patients who leave 
hospital room and by individuals who have direct 
and sustained contact with coughing patient. 

7. Protective eyewear should be worn in situations in which 
splatter with blood or excretions is expected. 

8. Needles and syringes should be disposed of in rigid-wall 
puncture-resistant containers . Needles should not be 
resheathed. 

9. All contaminated linen and other objects should be con
sidered "infectious waste" and double-bagged. 

10. Private rooms are not necessary if the patient is not 
coughing . 

11. Any instrument that comes into contact with blood, 
secretions, or tissue must be sterilized before reuse. 

C. Refusal to Care for Patients with AIDS 

1. There is no scientific reason for healthy personnel to 
be excused from delivering care to patients with AIDS. 
Immunosuppressed persons or pregnant women should not 
engage in direct care of AIDS patients. 

2. CPR should make use of resuscitation bags or disposable 
devices for mouth-to-mouth resuscitation. The decision 
to withhold direct mouth-to-mouth resuscitation from a 
patient with AIDS when a CPR device is not available is 
solely that of the individual employee. 
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D. Direct patient-care responsibilities for employees with AIDS 

The hospital may elect to advise asymptomatic employees with 
AIDS to accept positions not involving patient care in order 
to protect the employee from nosocomial pathogens and to 
protect high-risk patients from opportunistic pathogens 
carried by the employee . 

E. Outpatients 

The same guidelines should apply to outpatient and emergency 
settings . 

Separate examining rooms are not necessary 
AIDS patients may use common waiting rooms and 
bathroom facilities 
Efforts should be made to minimize contact between 
AIDS patients and other immunocompromised patients. 

VI . AIDS: PRECAUTIONS FOR HEALTH CARE WORKERS AND ALLIED PROFESSIONALS 
(MMWR 32:450-451, 1983) 

A. Denta 1-Care Personne 1 

1. Personnel should wear gloves, masks, and protective 
eyewear when performing dental or oral surgical procedures . 

2. Instruments used in the mouths of patients should be 
sterilized after use. 

B. Persons Performing Necropsies or Providing Morticians' Services 

1. As part of immediate postmortem care, deceased persons 
should be identified as belonging to one of the above 
three groups, and that identification should remain with 
the body. 

2. The procedures followed before, during, and after the 
postmortem examination are similar to those for hepatitis 
B. All personnel involved in performing an autopsy 
should wear double gloves, masks , protective eyewear , 
gowns, waterproof aprons, and waterproof shoe coverings. 
Instruments and surfaces contaminated during the postmortem 
examination should be handled as potentially infective 
items . 

3. Morticians should evaluate specific procedures used in 
providing mortuary care and take appropriate precautions 
to prevent the parenteral or mucous-membrane exposure of 
personnel to body fluids. 
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