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Thirty-two patients with AIDS related complex (ARC) or acquired immunodeficiency syndrome
(AIDS) underwent ®’Ga scans as part of their evaluation. Three pattemns of Ga
biodistribution were found: lymph node uptake alone; diffuse puimonary uptake; normal scan.
Gallium-67 scans were useful in identifying clinically occult Pneumocystis carinii pneumonia in
seven of 15 patients with ARC who were asymptomatic and had normal chest radiographs.
Gallium scans are a useful ancillary procedure in the evaluation of patients with ARC or AIDS.
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Tle acquired immunodeficiency syndrome (AIDS)
has increased dramatically in incidence since first de-
scribed in 1981 (1,2). Investigators at the National
Cancer Institute and the Institute Pasteur (3-5) have
established a human T-cell lymphotrophic retrovirus
(HTLV-III) as the putative agent (5). Characteristically,
patients with AIDS have lymphocytopenia with a re-
versal of the T lymphocyte helper to suppressor ratio,
and by definition are predisposed to Kaposi’s sarcoma
and opportunistic infections (e.g., Pneumocystis carinii
pneumonia (PCP) and disseminated Mycobacterium
avium-intracellular) (1). A larger group of patients who
are infected with HTLV-III manifest less severe illnesses
characterized by generalized lymphadenopathy, weight
loss and fever, termed AIDS related complex (ARC);
up to 20% of these patients may progress to AIDS (6).

The value of gallium-67 (°’Ga) scanning in the stag-
ing and follow-up of patients with neoplasms, infec-
tions, and inflammatory conditions has been exten-
sively reviewed (7-9); however, little data exists on the
systematic use of gallium scanning in the clinical eval-
uation of patients with AIDS or ARC. Isolated case
reports on the use of ’Ga scans for the early diagnosis
of PCP in AIDS describe abnormal accumulation of
gallium in the lungs preceding radiographic changes by
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days or weeks (/0). Tuazon et al. (/1) and Reinder-
Folmer et al. (12) correlated ’Ga findings with radio-
logic and bronchoscopic findings in patients with AIDS;
however, the majority of patients in both these series
had abnormal radiographs.

We herein report the basic scintigraphic patterns of
¢’Ga biodistribution that may be found in a series of
patients with AIDS and ARC and the correlation of
$’Ga scan findings with the clinical findings of these
patients.

PATIENTS AND METHODS

From January 1, 1981 to January 1, 1986, 32 patients with
either AIDS or ARC seen at the Michael Reese Medical Center
(MRMC) underwent $’Ga scanning as part of their medical
evaluation. The Centers for Disease Control criteria were used
to define AIDS and ARC (13). There were 29 males and three
females; median age was 36 yr (range 29 to 58 yr). Of the 29
male patients, 28 were homosexual; one had hemophilia. Of
the three females, one was lesbian and abused intravenous
drugs; the other two women had a history of multiple blood
transfusions.

All 32 patients underwent a complete history and physical
(H + P), chest radiograph (C x R) and laboratory examination,
which included immunoglobulin levels; skin tests for mumps,
trichophyton and candida; total B&T lymphocyte counts; T
lymphocyte helper (T,)/suppressor ratio (Tg); and T lympho-
cyte responses to Pokeweed mitogen and phytohemagglutinin.
Since January 1, 1984, serum antibodies to HTLV-III were
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determined in 20 of 32 patients; 12 patients were seen prior
to the widespread availability of HTLV-III antibody testing
(Jan. 1, 1981 to Dec. 31, 1983). On the basis of history,
physical, chest radiograph, and laboratory findings, patients
were diagnosed as having either ARC or AIDS. The chest
radiographs were interpreted by attending radiologists who
had knowledge of the history and physical findings.

Each patient was injected intravenously with 6-8 mCi of
[*’Ga]citrate for imaging. The usual preparation of patients
included administration of oral laxatives each day, starting on
the day of radionuclide injection and continuing until imaging
was completed. The ¢’Ga image was performed 48 hr or 72
hr after tracer injection with a multiplane imaging system.”
Simultaneous anterior and posterior images from the level of
the head to below the knee were made with the patients supine.
Information density of at least 400 counts/cm? was obtained
in all images. The ¢’Ga scans were initially interpreted by all
members (C.B., U.Y., S.P.) of the Division of Nuclear Medi-
cine with knowledge of the patients history. Subsequently, the
$7Ga scans were interpreted by one of us (C.B.) without
knowledge of the patient’s history. The scan findings were
then compared with the clinical and laboratory findings.

RESULTS

All 32 patients had lymphocytopenia with a median
lymphocyte count of 900. The T,/Ts ratio was well
below 1.0 with a median of 0.55 (range 0.1 to 0.9).
HTLV-III antibodies were found in all 20 patients
tested. Patients were initially placed into the ARC or
AIDS category based on the clinical and laboratory
findings as described by CDC criteria (/3). There were
20 patients with clinical ARC and 12 patients with
clinical AIDS.

Three patterns of gallium uptake were identified:
Group I consisted of 13 patients whose scans showed
abnormal accumulation of ®’Ga activity in multiple
lymph node groups (e.g., cervical, axillary, and in-
guinal). Little to no uptake within the lungs was seen
in this group (Fig. 1). Clinically, all 13 patients were
thought to have ARC stage. Group II consisted of 15
patients with diffuse ’Ga uptake in the lungs (Fig. 2).
In 14 of these 15 patients, the diffuse pulmonary uptake
lead to a bronchoscopy and brushings or biopsy that
showed PCP; one patient refused bronchoscopy and
was treated empirically for PCP. Seven of these 15
patients had no pulmonary symptoms and were thought
to have ARC (Table 1); however, the abnormal “screen-
ing” gallium scan findings lead to a diagnosis of PCP
and thus placed these seven patients into AIDS. Group
III consisted of four patients with no areas of abnormal
accumulation of ¢’Ga (Fig. 3). These four patients were
found to have AIDS and developed multiple opportun-
istic infections. Death occurred in all four patients
within 3 mo after the “normal” gallium scan. The
causes of death were Mycobacterium avium-intracellu-
lar infection (one patient), Cytomegalovirus pneu-
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FIGURE 1

Tomographic ¥Ga scan, selected anterior planes. The ’Ga
scan of a patient with ARC which demonstrates abnormal
accumulation of activity in multiple lymph node groups.

monia (two patients), and Cytomegalovirus encephalitis
(one patient).

Thus, gallium scans lead to revised staging in the
seven patients cited above with asymptomatic PCP
(Table 1).

DISCUSSION

The normal organ localization of ’Ga at 48 or 72 hr
after i.v. injection and variations in its distribution
related to age and sex have been reviewed in prior
publications (7,8,14). However, many fundamental as-
pects of ’Ga transport, normal localization, and mech-
anisms of uptake in inflammatory lesions or tumors are
not completely understood. After i.v. administration,
the distribution of ’Ga depends on its migration from
plasma proteins (mainly transferrin and other alpha
and beta serum globulins) which act as carrier proteins
for $’Ga to organs, tissues, or microorganisms that have
a stronger affinity for the radionuclide. A change in
tissue blood supply or influx of leukocytes, which are
lactoferrin-rich, will result in enhanced ¢’Ga uptake.
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FIGURE 2

Tomographic ®’Ga scan, selected anterior planes. This
scan is that of a patient with AIDS and Pneumocystic
carinii pneumonia. The scan shows diffuse, intense, and
bilateral lung uptake.

Gallium scans were useful in our patients with ARC
or AIDS from two standpoints. First, the “’Ga scan
helped identify seven patients with clinically asympto-
matic PCP who in addition had normal chest radio-
graphs. Attending radiologists in the Department of
Radiology interpreted these chest radiographs as normal
with knowledge of the patients history and physical
findings and with a heightened sense of awareness for

TABLE 1
Correlation of Initial Clinical Staging with ’Ga Scan
Resuits’ Distribution of Patients

Based on [*'Galjcitrate scan
tt \i
Clinical stagi pattems

no. of patients Group | Group |l Group Wl

ARC, 20 13 7 0

AIDS, 12 0 8 4

13 15 4

*p < 0.005 (3 x 2 contingency table).

t See Figures 1-3 for description of scan classification.
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FIGURE 3

Tomographic ¥Ga scan, selected anterior planes. This
patient has AIDS and Cytomegalovirus encephalitis and
pneumonia. The ¥’Ga citrate scan is normal.

the presence of opportunistic infections. As shown in
Table 1, seven of 20 patients (35%) who clinically were
thought to have ARC were recategorized by the *’Ga
scan into AIDS. While the gallium scan is in no way
diagnostic for PCP, the diffuse pulmonary uptake seen
on scan (Fig. 2) lead to bronchoscopy and ultimately a
diagnosis of, and therapy for, PCP. The mechanism of
gallium uptake by the lungs in the seven patients with
minimal symptoms may be related to capillary dilation
or the presence of inflammatory cells. Thus, our results
confirm and extend those of Tuazon et al. (//) and
Reinder-Folmer et al. (12) who reported the utility of
gallium scintigraphy in the diagnosis and treatment of
PCP in AIDS.

The second role for gallium scan in patients with
ARC or AIDS was relative to confirming the clinical
diagnosis. We identified three patterns of *’Ga uptake:
lymph node uptake alone (Fig. 1); diffuse lung uptake
(PCP), Fig. 2, normal gallium scan (Fig. 3). When
gallium scan findings were used in conjunction with
the clinical findings a redistribution of patients into the
AIDS/ARC category occurred (Table 1). Remarkably,
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there was a 100% concordance and no inter- or intraob-
server variability with respect to the interpretation of
the ’Ga scans. The initial reviews and re-reviews lead
to no changes in the ¢’Ga scan interpretation. Gallium-
67 scans allow for more accurate identification of pa-
tients with either ARC or AIDS and this obviously is
prognostically important.

Of the 32 patients with ARC or AIDS, four patients
had normal gallium uptake, and all four patients sub-
sequently died within 3.0 mo. An autopsy was per-
formed in all of these patients and showed infectious
processes; disseminated CMV (two patients), dissemi-
nated and mycobacterium (M. avium-intracellular)
(one patient) and CMV encephalitis with florid PCP
(one patient). These organisms were readily identified
in many of the tissue sections from lung, liver, spleen,
kidney, brain, and bone marrow. Yet, the inflammatory
response to these pathogens was abnormal and aber-
rant with virtually no granulocytes and atypical granu-
lomas characterized by small aggregates of lymphocytes
and plasma cells with few monocytes. Thus, the normal
gallium scans in these patients may reflect this abnor-
mal inflammatory response which is devoid of granu-
locytes and presumably gallium receptors.

In summary, three distinctive patterns of [*’Ga]cit-
rate biodistribution were present in patients with ARC
or AIDS. These patterns correlated with the clinical
findings of acquired immunodeficiency, i.e., ARC ver-
sus AIDS. In addition, °’Ga scan helped identify seven
patients clinically thought to have ARC who subse-
quently were found to have PCP. Gallium scanning was
a useful tool in the management of patients with ARC
or AIDS.

NOTES
* (Pho/Con), Searle-Siemens Medical Systems, Iselin, NJ.
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