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Abstract Of 2157 patients with the acquired immunode-
ficiency syndrome (AIDS) whose cases were reported to
the Centers for Disease Control by August 22, 1983, 64 (3
per cent) with AIDS and Pneumocystis carinii pneumonia
had no recognized risk factors for AIDS. Eighteen of these
(28 per cent) had received blood components within five
years before the onset of illness. These patients with
transfusion-associated AIDS were more likely to be white
(P = 0.00008) and older (P = 0.0013) than other patients
with no known risk factors. They had received blood 15 to

ASES of the acquired immunodeficiency syn-

drome (AIDS) were first recognized in homosex-
ual men and in persons who abused drugs intrave-
nously, suggesting a pattern of occurrence similar to
that of hepatitis B in the United States.'® Reports of
cases of AIDS in men with hemophilia further con-
firmed this pattern.”'? As with hepatitis B, epidemi-
ologic evidence suggests that AIDS is caused by an
agent that can be sexually transmitted between homo-
sexual men'®'* as well as from heterosexual men to
their female partners.'>'® The sharing of contaminat-
ed needles is the presumed mode of transmission be-
tween drug addicts. The most likely source of trans-
mission of the putative “AIDS agent” to persons with
hemophilia is thought to be clotting-factor concen-
trates (Evatt BL, et al.: unpublished data).'?

An infant who received multiple transfusions at
birth for erythroblastosis fetalis subsequently acquired
severe cellular immunodeficiency and multiple oppor-
tunistic infections, ultimately dying from Pneumocystis
carinii pneumonia.'®'? One of the blood donors was a
man who was subsequently diagnosed as having
AIDS and who died of it. Other cases of AIDS have
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57 months (median, 27.5) before the diagnosis of AIDS,
from 2 to 48 donors (median, 14). At least one high-risk
donor was identified by interview or T-cell-subset analysis
in each of the seven cases in which investigation of the
donors was complete; five of the six high-risk donors iden-
tified during interview also had low T-cell helper/suppres-
sor ratios, and four had generalized lymphadenopathy
according to history or examination. These findings
strengthen the evidence that AIDS may be transmitted in
blood. (N Engl J Med 1984; 310:69-75.)

been reported to the Centers for Disease Control
(CDC) as occurring in persons who did not belong to
groups with an increased incidence of AIDS and who
had received blood components within five years be-
fore the diagnosis of their illness. Below is a summary
of these cases and the results of the completed investi-
gations of the blood donors.

METHODS
Case Definition and Surveillance

The CDC surveillance definition of AIDS includes reliably diag-
nosed diseases indicative of underlying cellular immunodeficiency
in the absence of any other cause of reduced resistance or increased
susceptibility to that discase. These illnesses include opportunistic
infections such as P. carinii pneumonia, Kaposi’s sarcoma in persons
under 60 years of age, and lymphoma limited to the brain.? The
retrospective-surveillance methods for AIDS have been described
elsewhere.?! Current reporting is supplemented by active surveil-
lance through city and state health departments as well as investiga-
tion of all requests to the CDC for pentamidine isethionate for the
treatment of P carinii pneumonia.

Investigation of Patients with a History of Previous
Transfusion

Patients with AIDS who did not fit into one of the groups known
to have an increased incidence of AIDS were investigated. The
medical and social histories obtained included information on re-
ceipt of blood or blood products during the five years preceding the
diagnosis of AIDS. If no other potential risk factors were identified
and the patient had previously received transfusions, he or she was
classified as having transfusion-associated AIDS. Detailed informa-
tion was obtained about the dates and reasons for transfusion and
the types of blood products received. With the cooperation of blood-
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collection centers, investigators contacted the donors for a personal
confidential interview and physical examination and, when possi-
ble, to obtain heparinized blood for T-cell-subset analyses and oth-
er immunologic studies as previously described.*® Public-health of-
ficials checked the donor names against a list of patients with
reported cases of AIDS. Information from the interview was collect-
ed before testing, and the interview results were unknown to the
technicians. Donors with symptoms or physical findings suggestive
of illuess were referred to local health facilities. When the results of
immunologic studies were abnormal, new specimens were drawn
and the studies were repeated. Donors with persistently abnormal
immunologic findings were advised to return for further evaluation
in three months. An investigation was considered complete when all
available donors had been examined and interviewed and the im-
munologic studics had been completed.

Since all patients with transfusion-associated AIDS had a diagno-
sis of P, carinii pneumonia, their characteristics were compared with
those of other patients without known risk factors who were report-
ed to have such pneumonia. Three representative case histories are
included from among the completed investigations,

Analyses of Investigations of Donors

If AIDS resulted from wansmission of an agent through transfu-
sion, presumably at least one donor would have been aflected by the
agent in each case. Donors may or may not experience symptoms or
have signs associated with AIDS, but most donors transmitting the
disease would be expected to come from populations previously
recognized as having an increased incidence of AIDS (i.e., homosex-
ual men with multiple partners, abusers of intravenous drugs, per-
sons born in Haiti, or patients with hemophilia). Using the defini-
tion of a high-risk donor (a person belonging to a group at increased
risk for AIDS or having a reversed ratio [<1.00} of T-helper to
T-suppressor lymphocytes), we identified a single high-risk donor
during cach of the initial investigations, regardless of the number of
donors. To test the statistical significance of these findings, we used
the binomial model as described below in an analysis of the distribu-
tions of high-risk donors in the seven completed investigations.

Analysis of the Distribution of High-Risk Donors in Cases of
Transfusion-Associated AIDS

In using the binomial model to analyze the high-risk—donor dis-
tributions, we assumed that (1) the seven completed investigations
were representative of all cases of transfusion-associated AIDS;
(2) the true prevalence of high-risk donors in the overall donor
population was no higher than our prevalence estimates (we used
the total number of high-risk donors identified in the donor investi-
gations as an estimate of the prevalence of high-risk donors in the
overall donor populations); (3) the prevalence estimates could be
considered constant for the various cases ol transfusion-associated
AIDS and the relevant donor populations; and (4) the probability of
identifying one high-risk donor was independent of identifying
others.

The null hypothesis states that the number of patients with trans-
fusion-associated AIDS exposed to a high-risk donor is not greater
than that expected by chance on the basis of the total number of
donors to which each patient was exposed and the estimated preva-
lence of high-risk donors in the overall donor population.

The probability of finding x high-risk donors [f(x)] among an
individual patient’s set of » donors is determined by using the bi-
nomial distribution:

I‘ ; =¢_ N 11X
() x! (n—x)! P

where x = 0,1,2, . . . n, p = the prevalence of high-risk donors in
the overall donor population, and q = 1 —p. Hence, the probability
of finding no high-risk donors in a set of n donors is

n! 0. n-0 —

1) = Srn=oy P4

q

The probability of finding one or more high-risk donors in the same
set of donors is 1-1{0) or 1—-q".

Jan. 12, 1984

REsuLTs

By August 22, 1983, 2157 cases of AIDS had been
reported to the CDC from the United States. When
broken down into mutually exclusive categories, this
figure included 2033 persons reported to be either
homosexual or bisexual men (71.6 per cent), past or
present abusers of intravenous drugs (16.8 per cent),
persons born in Haiti and currently living in the Unit-
ed States (5.1 per cent), or persons with hemophilia
(0.8 per cent). One hundred twenty-four persons (5.8
per cent) belonged to none of the above high-incidence
groups. Of these 124 patients, 82 had a diagnosis of
P. carinii pneumonia, 23 had opportunistic infections
other than P. carinii pneumonia, and 19 had Kaposi’s
sarcoma.

Adequate histories on transfusion were available for
13 of the 19 patients with Kaposi’s sarcoma and 22 of
the 23 patients with opportunistic infections other
than P. carinii pneumonia. Of these, only one man with
Kaposi’s sarcoma had received a transfusion within
the previous five years. Since the results of his immu-
nologic tests were normal and his physician consid-
ered his course more typical of classic Kaposi’s sarco-
ma, donor investigation was not undertaken and his
case was excluded from the analyses.

Of the 82 patients with P. carinii pneumonia who
were not identified with a high-incidence group, 18
were sexual partners of men or women in high-inci-
dence groups. Of the remaining 64, 18 (28 per cent)
gave a history of having received a transfusion within
five years before diagnosis and were classified as hav-
ing transfusion-associated AIDS. Table 1 compares
these 18 patients with the remaining 46 patients with
P. carinii pneumonia who were among persons who
were not identified with a high-incidence group. Pa-
tients with transfusion-associated AIDS were signifi-
cantly older and more likely to be white than the other
patients with P. carinii pneumonia.

Table 2 describes the transfusion histories of the 18
patients with transfusion-associated AIDS. Fifteen of
the 18 patients (83 per cent) received transfusions in
association with surgery, 9 of whom had cardiac sur-
gery. Although two patients had had mastectomies for
breast carcinoma, neither had evidence of persistent
or recurrent disease, nor had they received chemo-
therapy or radiotherapy within one year before the
onsct of their current illness. The time between trans-
fusion and onset of illness ranged from 10 to 43 months
(median, 24.5 months; mean, 22.7), with 15 to 57
months lapsing between transfusion and the diagnosis
of P. carinii pneumonia (median, 27.5 months; mean,
26.6). The 18 patients received transfusions from as
few as 2 to as many as 48 donors (median, 14; mean,
15.9). No single type of blood product was received by
all 18 patients: 16 received packed cells, 12 received
fresh-frozen plasma, 9 received whole blood, and 8
received platelets.

The first reported case of transfusion-associated
AIDS was diagnosed in June 1982, and 12 of the 18
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Table 1. Characteristics of Reported Cases of AIDS and Pneumo-
cystis carinii Pneumonia in 64 Persons Not Identified as Belong-
ing to a Group at Increased Risk for AIDS.*

Cases Nor
ASSOCIATED WITH
TRANSFUSION

CASES ASSOCIATED
WITH TRANSFUSION
WITHIN 5 YEARS

Number of cases 18 46
Sex
Male 10 (56) 29 (63)
Female 8 (44) 17 (37)
Ethnic group
White 16 (89) t 14 (30)
Black 0 18 (39)
Hispanic 1 (6) 13 (28)
American Indian 0 1(2)
Asian 1(6) 0
Age (yr)
Range 19-67 £ 24-72
Median 54 42
Mean 52.1 41.5
Current status
Alive 8 (44) 19 (41)
Dead 10 (56) 27 (60)
State of residence
New York 6(33) 21 (46)
California 37 1(2)
New Jersey 1(6) 5(h
Florida 1 (6) 7(15)
Other 739 12 (26)
Year of diagnosis
Before 1981 0 1(2)
1981 0 3(6)
1982 6 (33) 15 (33)

1983 (Jan-Aug) 12 (67) 27 (59)

*Values in p

h ded-off
LU 13

TPatients with transfusion-associated AIDS were significantly more likely to be white than
the other 46 patients (chi-square = 15.48; P = 0.00008).

$Patients with transfusion-associated AIDS were significantly different in age distribution
from the other 46 pati (Wilcoxon t ple test, P = 0.0013).

cases were diagnosed after March 1983. The dates of
transfusions were much earlier; 14 patients received
transfusions before the first cases of AIDS were report-
ed to the CDC in June 1981.

Donor Investigations

Results of the seven completed donor investigations
are summarized in Table 3. Altogether, eight high-risk
donors were identified by history or immunologic
evaluation. None of the donors identified in this series
were reported to have AIDS. Six of the seven patients
with AIDS were exposed to at least one donor from a
group at increased risk for AIDS, and all seven were
exposed to a donor with a decreased helper/suppres-
sor ratio. Five of the six high-risk donors identified by
history also had decreased helper/suppressor ratios.
The blood components donated by the eight high-risk
donors to patients with transfusion-associated AIDS
included platelets (three patients), whole blood (two
patients), fresh-frozen plasma (two patients), and
packed cells (one patient).

The probability that at least the observed number of
patients with AIDS had been exposed to one or more
high-risk donors by chance alone was 0.014. This
probability remained significant when the definition of
high-risk donor was changed to include only donors in
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a group at increased risk of AIDS (P = 0.028) or those
with a reversed helper/suppressor ratio (P = 0.007),
depending on which definition of high-risk donor was
used. Thus, the null hypothesis is rejected, and pa-
tients with transfusion-associated AIDS were more
likely to be exposed to a high-risk donor than would be
expected on the basis of the number of donors to
whom each patient-was exposed and the prevalence
estimates of high-risk donors in the overall donor pop-
ulation.

Among the first 13 cases of transfusion-associated
AIDS reported, donor investigations were completed
in 7. The blood-donor records for Case 8 were de-
stroyed in a fire. Interviews and examinations of do-
nors have been initiated in three additional cases; a
single high-risk donor has been identified thus far in
two of these cases.

Selected Case Histories (Also See Table 2)

Case 4

A 19-year-old man had been in good health until he
received multiple fractures and a renal contusion in an
automobile accident in December 1979. After therapy,
including receipt of two units of packed red cells, he
was discharged from the hospital on February 21,
1980, and recovered completely from his injuries. In
September 1981 he had a thoracic condition (diag-
nosed as herpes zoster), which resolved shortly. In
October 1982 he was hospitalized with respiratory
distress, and a bilateral diffuse infiltrate was noted
on a chest film. At an open-lung biopsy P. carinii was
found. The patient responded to therapy with trimeth-
oprim-sulfamethoxazole. He was readmitted on
March 7, 1983, for recurrent pneumonia, and P. carinii
was again isolated. Laboratory studies indicated ele-
vated levels of IgG and IgA in October 1982 and a
decreased helper/suppressor ratio (0.7) in March 1983.
Despite therapy with trimethoprim—sulfamethoxa-
zole and pentamidine isethionate, he died on March
20, 1983.

The patient had no history of homosexual contact,
intravenous drug abuse, or other known or suspected
risk factors for AIDS. Although no autopsy was per-
formed, there was no evidence of a concomitant im-
munosuppressive disease. The two donors were inter-
viewed and examined. One was a healthy married
man with no risk factors for AIDS and with normal
results on immunologic studies. The second donor, a
32-year-old homosexual man with multiple sexual
partners, gave a history of unexplained generalized
lymphadenopathy that had persisted since 1979; a
lymph-node biopsy specimen demonstrated benign
hyperplasia. In April 1983 he had generalized lym-
phadenopathy and a helper/suppressor ratio of 0.69.

Case 6

A 45-year-old married woman had congenital heart
disease that had required a pulmonary valvulotomy in
1957, repair of an atrial septal defect in 1970, and
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Table 2. Transfusion Histories of 18 Adults with P. carinii Pneumonia and Transfusion-Associated AIDS.

AGE/SEX; DATE OF
CasE ETHNIC DiaGNosis OF  DATE OF REASONS FOR
No. Group PNEUMONIA  TRANFUSION  TRANSFUSION
1 S2M; white 6/82 3/81 Exploratory
laparotomy,
peritonitis

2 64/M; Hispanic 7182 1781 Cardiac surgery
(coronary bypass)

3 56/F; white 8/82 1w Mastectomy

4/80 t  Hysterectomy
4 19/M; white 10/82 12179 Trauma
5 49/F; white 12/82 2/80 ‘Thrombocytopenia
45/F; white 12/82 279 Cardiac surgery
119 (valvular)
6/81 ¢
7 53/M; white 3/83 11/80 Cardiac surgery
(coronary bypass)
8 5UF; white 3/83 10/80 Mastectomy

9 33/F, Asian 4/83 9/81 Cardiac surgery
(aortic-valve
replacement)

10 62/M; white 4/83 1/82 Vascular surgery
(aortofemoral
bypass)

11 61/M; white 5/83 12/80 Cardiac surgery
(coronary bypass)

12 55/F; white 5/83 3/80 Cardiac surgery
(coronary bypass)

13 66/M; white 5/83 8/81 Cardiac surgery
(coronary bypass)

14 60/M; white 6/83 4-6/81 §  Bleeding ulcers

15 67/F; white 7183 \ 3/80 § Intestinal polyps

7/81 § Cardiac surgery
(aortic-valve
replacement)

16 44/M; white 6/83 5-6/82 § Trauma, surgery

17 40/M; white 7183 5/80 Cardiac surgery
(coronary bypass)

18  60/F; white 8/83 8/79 Hysterectomy

MONTHS FROM  MONTHS FROM

No. of TRANSFUSION TRANSFUSION STATUS OF
UNITS TO ONSET TO PNEUMONIA Donor
(Tyee) * OF ILLNESS DiacNosis INVESTIGATION
4 (2 PC, 15 15 In progress
2 FFP)
20 (8 PC, 15 18 Completed
2 FFP, 10 PL)
3(1PC, 1443 t 28-57 1 Completed
2 WB)
2 (PC) 34 34 Completed
6 (PL) 27 34 Completed
28 (4 PC, 10-38 ¢ 1846 t Completed
3 FFP, 15 WB,
67)
16 (7 WB, 26 28 In progress
4 FFP, 5 PL)
4 (PC) 24 27 Unable to be
. completed
34 (7PC, 2 WB, 17 19 Completed
10 FFP, 15 PL)
31 (6 PC, ) 12 15 In progress
18 WB, 7 FFP)
23 (5 PC, 8 WB, 26 29 In progress
7 FFP, 1 PL, 2 Alb)
4 (2 PC, 33 38 In progress
2 FFP)
6 (3 PC, 17 21 Completed
1 WB, 2 FFP)
12 (including PC) 2426 § 24-26 § In progress
202PC,5PC, 18-34 § 2440 § In progress
4 FFP, 9 PL)
48 (7 PC, 20 WB, 11-12 § 12-13 § In progress
2 FFP, 19 PL)
22 (9PC, 2 WB, 37 38 In progress
1 FFP, 10 PL)
4(2PC, 20 39 48 In progress

*PC denotes packed cells, WB whole blood, FFP fresh-frozen plasma, PL platelets, and Alb albumin.
?The Ialcr  surgery (shorter duration) is consldered more hkely to be associated with AIDS in this case. One of the two donors for the latter surgery currently has unexplained

.
1 ¥ (a and ap J r' Ld
dllgnom

1ioad | bad,

ratio. The shorter duration was used to compute the interval between transfusion and onset or

1 A hel

ratio. The shorter duration was used to

$0nc of the donors during 1981 was ah
compute the interval b i

I man with g lymy
and onset or diag!

" .
y and a y P! PP

the intervals between transfusions and onset or diagnosis.

the midpoint b the

4 v

§Because of the at of comp

placement of a pacemaker in 1977. She received blood
during her procedures in 1957 and 1970, but not in
1977. She remained well until 1979, when she under-
went a hysterectomy for benign disease. During that
hospitalization, she had hemorrhage and was treated
for septic shock and endocarditis. Surgery was re-
quired later that year to replace her tricuspid valve.
She was hospitalized in July 1981 for replacement of
her tricuspid and pulmonic valves and placement of a
permanent pacemaker. In April 1982 she was hos-
pitalized for evaluation of unexplained fever. She
was discharged without a specific diagnosis or ther-
apy, but was readmitted in August 1982 for persistent
fever, dyspnea, diarrhea, unexplained weight loss, and

was used to p

oral candidiasis. In December 1982, a gallium scan of
the lungs demonstrated increased radiotracer uptake,
chest films revealed progressive diffuse interstitial in-
filtrates, and P. carinii was detected in material ob-
tained by transbronchial biopsy. The results of sca-
lene-node and bone-marrow biopsies were normal. In
February 1983 the patient’s neurologic status de-
clined. On CT scanning, findings in several areas were
compatible with a diagnosis of central-nervous-system
toxoplasmosis, although a brain biopsy showed no
pathologic process. The indirect fluorescent antibody
titer to toxoplasma antigen was 1:128. The patient’s
neurologic status and CT-scan findings improved
after therapy with pyrimethamine, sulfadiazine, dexa-
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methasone, and folinic acid, and
she was discharged in June 1983. In
December 1982 the peripheral-
blood white-cell count was 2400
with 9 per cent lymphocytes, and
the OKT4/OKTS8 ratio was 0.04.
In June 1983 she remained leuko-
penic and lymphopenic (white-cell
count, 1700 with 7 per cent lympho-
cytes). Currently she remains
chronically ill.

The patient and her husband of
more than 23 years denied having
risk factors for AIDS. Although she
was hospitalized in a center caring
for patients with AIDS, since she
had no previously recognized risk
factors, this diagnosis was not seri-
ously considered during her first
admission.

During her hospitalizations in
1979 and 1981, she received blood
components from 28 donors. Nine-
teen of the 24 American donors
were interviewed and examined,
and T-cell subsets were analyzed
on heparinized blood from 18.
Three donors refused testing, one
was living outside the United
States, and one could not be locat-
ed. One of the 12 male donors ex-
amined was a 28-year-old homosex-
ual man with multiple sexual
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Table 3. Prevalence of High-Risk Donors among Donors to Seven Patients with
Transfusion-Associated AIDS.

Case ALL HiGH-Risk DoNORs

No.  DoNoORrs *

HAVING Ty/Tg
rATIO <1.00 t

BELONGING TO OTHER CHARACTERISTICS
GROUP AT HIGH
RISK FOR AIDS 1
2 14(6) 1(13) 1(12) One man was an asymptomatic former
intravenous-drug abuser with a normal
Ty/Ts ratio (1.5); a second man had
a decreased ratio (0.9) but
denied AIDS risk factors

A man with a persistently decreased Ty/Ts
ratio (0.64, 0.71), lymphadenopathy, and a
history of syphilis and hepatitis B
who denied risk factors for AIDS

3 3 0(3) 13)

4 2 1(2) 12) A homosexual man with multiple
partners, lymphadenopathy, and

a decreased Ty/Tg ratio (0.7)

5 6 1(6) 1(6) A homosexual man with multiple
partners, a history of lymphad-
enopathy, and a currently decreased

Tw/Ts ratio (0.54)

A homosexual man with multiple
partners, lymphadenopathy, and
a decreased Ty/T; ratio (0.8)

6 24(4) 119 1 (18)

9 34 1 (30) 1(5) A homosexual man with multiple
) partners and a decreased

Tu/Ts ratio (0.6)

A homosexual man with multiple
partners and a decreased
Tw/Ts ratio (0.7)

13 6 1(5) 1(2)

89 (10) § 6(78) % 7 (48)

*U.S. donations within five years before diagnosis of AIDS (additional donations ubtuined from Europe are in parenthe-
ses).

tFigures in parentheses indicate number of donors on whom information was available. Tw/Ts denotes T helper/
T suppressor.

$The 78 donors who were interviewed and examined included 52 men and 26 women. Six of the 11 American donors not
interviewed were women.

partners and cervical, axillary, epi-

trochlear, and inguinal lymphadenopathy noted at the

time of examination. His OKT4/OKTS8 ratio was 0.8.
Case 9

A 33-year-old unmarried woman had immigrated to
the United States from Hong Kong in 1969. In Sep-
tember 1981 she underwent surgery to replace her aor-
tic valve and received blood products from 34 donors.
She remained well until February 1983, when she pre-
sented with fever and was found to have acute sinusitis
and thrush. In April 1983 she was hospitalized for
recurrent fever and cough; a chest film demonstrated
bilateral pulmonary infiltrates, and P. carinii, Crypto-
coccus negformans, and cytomegalovirus were found in
an open-lung-biopsy specimen. She was profoundly
lymphopenic, with a helper/suppressor ratio of 0.75.
She denied having sexual contact with members of
groups with an increased incidence of AIDS and had
no history of intravenous-drug abuse. Thirty of the 34
donors were located and examined, including a
healthy homosexual man who had had multiple sexual
partners, no abnormalities on physical examination,
but a helper/suppressor ratio of 0.60.

DiscussioN

Epidemiologic data suggest that AIDS is caused by
an infectious agent that may be transmitted through

sexual contact, through sharing contaminated nee-
dles, or through the concentrates used to treat hemo-
philia. Our description of 18 adults without other risk
factors in whom AIDS developed after transfusion in-
dicates that other blood components may transmit
AIDS. Furthermore, the seven completed donor inves-
tigations provide circumstantial evidence that expo-
sure to as little as one unit may result in transmission.
The failure to identify definite cases of AIDS or even
severe symptoms among the donors examined sug-
gests that affected donors with only mild or inapparent
illness account for the majority of cases of transfusion-
associated AIDS.

The clinical and immunologic pattern observed in
these 18 adults is essentially identical to that described
in other patients with AIDS. These 18 cases represent
nearly 30 per cent of the 64 cases of P. carinii pneumo-
nia without identified risk factors. In contrast, only 1.5
per cent of the U.S. population receives transfusions
each year, although the transfusion rate for persons
over 65 is three to four times this figure.?32* The 30
per cent proportion associated with transfusion is
probably an underestimate since the epidemiologic in-
formation is incomplete on many of the remaining 46
patients without a history of transfusions (Table 1).
Some of these 46 patients probably had undetected
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risk factors, since many died before adequate histories
were obtained.

Over 60 per cent of cases of transfusion-associated
AIDS were reported from New York, California, New
Jersey, and Florida — the four states with the largest
number of reported cases of AIDS. This is consistent
with the observation that most blood used for transfu-
sion is obtained in the region in which it is used.

The profiles of the patients with transfusion-associ-
ated AIDS closely resemble those of other recipients of
transfusions in the United States, although they were
older and more likely to be female than other groups
with AIDS. Nearly 40 per cent were 60 years of age or
older. In 1980, 57 per cent of the more than 3 million
transfusion recipients in the United States were wom-
en, and the 11 per cent of the population over 65 years
of age accounted for 44 per cent of the transfusion
recipients.?! Patients with AIDS had most often re-
ceived their transfusions in association with surgical
procedures, often coronary-bypass surgery, or for oth-
er conditions not known to be associated with severe
clinical immunosuppression. In comparison, 62 per
cent of the transfusions in the United States are associ-
ated with surgical procedures, with malignant neo-
plasms and cardiovascular disorders the two most
common disease categories listed for transfusion re-
cipients.?*

All 18 patients with transfusion-associated AIDS
had a diagnosis of P. carinii pneumonia, the most com-
mon serious opportunistic infection among other
groups of patients with AIDS. Since the surveillance
definition of AIDS excluded cases of Kaposi’s sarcoma
in persons over 60 years of age, a reported case of
disseminated Kapbsi’s sarcoma associated with trans-
fusion in a 69-year-old man was not included above.
When the sarcoma was diagnosed in late 1982, the
patient’s immunologic test results and rapidly fatal
course were more typical of the Kaposi’s sarcoma seen
in AIDS than of the classic form of the disease seen in
elderly men. Sixteen months before the onset of symp-
toms the patient had received three units of blood dur-
ing coronary-bypass surgery. One of the two donors
who were located and examined was a homosexual
man with multiple sexual partners, a recent history of
zoster, and an OKT4/OKTS8 ratio of 1.1.

The mean number ¢f units received by patients with
transfusion-associated AIDS (16) was five times great-
er than the slightly more than three units per patient
reported in national surveys of transfusions.*** Re-
ceipt of a larger number of units would increase one’s
risk of exposure to a rare agent, but there may be
additional factors related to multiple transfusions.

The finding of a suspect donor associated with each
case of transfusion-associated AIDS was unlikely to
have occurred by chance. Only 6 of 78 donors inter-
viewed were identified as belonging to groups with an
increased incidence of AIDS, and these 6 men ac-
counted for 5 of the 7 with decreased helper/suppres-
sor ratios. The validity of the use of the binomial mod-
el to analyze the distribution of high-risk donors in the
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completed investigations required certain assump-
tions to be valid. The representative cases investigated
involved no known selection bias. Although all un-
known bias cannot be ruled out, the prevalence esti-
mates used in the analyses were conservative. The true
prevalence of homosexual men with multiple partners
and of past or present abusers of intravenous drugs in
the donor population is unlikely to exceed the 8 per
cent estimate substantially. The 15 per cent preva-
lence estimate for decreased helper/suppressor ratios
is very conservative, since it is six times greater than
normal control values in the CDC laboratory.

Investigation of transfusion-associated cases may
provide insight into the natural history of AIDS. The
mean period between transfusion and diagnosis (27
months) in the cases of transfusion-associated AIDS
was even longer than that noted in a cluster of sexually
linked cases among homosexual men.'*? Four of the
high-risk donors were noted to have generalized lym-
phadenopathy, a condition often associated with
AIDS. The donors themselves were often unaware of
the lymphadenopathy, which was sometimes docu-
mented months to years after donation. Compliance
with current guidelines for prevention of AIDS would
now result in the exclusion from donating blood of the
five homosexual men with multiple partners and the
man with a history of drug abuse.?® ‘

The pattern observed in the investigation of transfu-
sion-associated AIDS in adults is consistent with the
case of acquired immunodeficiency after transfusion in
an infant.'®!? Additional cases of unexplained im-
munodeficiency and severe opportunistic infections
have been reported in infants.?”-2? Of 28 infants whose
cases were reported to the CDC, 17 were born to par-
ents who belonged to a group with an increased inci-
dence of AIDS. Two of these 17 infants and 6 of the
other 1! infants had received transfusions shortly after
birth. Further investigation of these cases and of the
pediatric acquired immunodeficiency syndrome are
needed to clarify the meaning of transfusion-associat-
ed disease in infants,

The current number of cases of AIDS associated
with transfusion is small, representing about 1 per
cent of the reported cases of AIDS in the United
States. These 18 cases were diagnosed during approxi-
mately 12 months, a period when over 3 million per-
sons in the United States received transfusions. How-
ever, most of these patients received their transfusions
between 1979 and early 1982, a time when the preva-
lence of AIDS — and presuinably of donors affected
by the putative AIDS agent — was much lower than
during late 1982 and early 1983.

In March 1983 the Public Health Service recom-
mended that persons with symptoms suggestive of
AIDS and members of groups at increased risk for
AIDS refrain from donating blood or plasma.?® Sever-
al other organizations, including the American Red
Cross, the American Association of Blood Banks, the
National Hemophilia Foundation, the American As-
sociation of Physicians for Human Rights, and the
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Council of Community Blood Centers, have issued
similar recommendations, and the Food and Drug Ad-
ministration has issued specific guidelines for blood-
and plasma-collection centers. Although it will not be
possible to evaluate the effectiveness of these measures
immediately, compliance with them should decrease
the number of blood donations potentially associated
with the transmission of AIDS.

Note added in proof: By December 12, 1983, 2952 cases of AIDS had
been reported to the CDC. Among these, 31 adults are under inves-
tigation as having received blood transfusions within five years be-
fore diagnosis and having no other identified risk factors.
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