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exists at the present writing over interpretation of C3R and FcR bearing
lymphocytes. While both of these markers are present on some B-cells,
they are also present on some non-mlg bearing cells. Some of these cells
may represent immature B-cells (see Table I). In general, studies of
mIg-bearing lymphocytes in patients with primary immunodeficiency di-
seases have yielded two types of findings: those patients in both serum im-
munoglobulins (sIg) and mlg-bearing lymphocytes are absent and those
in whom a discordance is found in that while serum immunoglobulin
(sIg) is very low or absent, mIg-bearing lymphocytes are present in
normal numbers. These studies have also provided evidence that some
apparently “homogeneous” clinical disorders should be divided into
several groups.

TABLE 1
GUIDE TO LYMPHOCYTE SUBPOPULATION MARKERS

E Roscttes are obtained directly with sheep erythrocytes. Reliable indi-
cator of T-cells.

HTLA Indirect IF of cytoplasm using antiserum made in rabbits against hu-
man acute lymphatic leukemia cells. Probably detects T-cells, possibly
other cells also.

anti-T Complement-dependent cytotoxicity of hetero-antisera against human
thymocytes or leukocytes from patients without mIg-bearing lymp-
hocytes.

FcR Binding of labelled aggregated IgG or rosette formation with sheep
: erythrocytes coated with 7SIgG. Present on B cells and non T, non-B
lymphocytes.

C3R Rosettes obtained by first coating sheep erythrocytes with antibody
(rabbit IgM) and then with human complement. Coated cells are
incubated with test lymphocytes. Present on B-cells and on non-T,
non-B lymphocytes. Always HTLA negative.47

mlg Direct IF of cell membranes using antisera against y, y, a, A, k
Recliable indicator of B-cells.

The modern era of clinical immunology began with the observation
that patients lacking gamma globulinsin their serum suffered an increased
incidence of severe infections. It quickly became apparent, however,
that despite this deficiency of gamma globulins, delayed hypersensitivity
skin reactions were quite normalin such patients. These two types of
immunologic functions were called “humoral” and “cell-mediated” on
the basis of how such immunity could be transferred to a previously,
unsensitized person. Humoral immunity, as demonstrated by Schick
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Vitiligo has been observed in a small number of patients with selective
IgA deficiency®® and in one patient following thymectomy.?® Since
one of the most likely pathogenectic mechanisms for the development
of vitiligo appears to be autoantibodies against melanocytes, this is
not a surprising association in a group of patients where autoantibodies
are frequently found. Vitiligo is also a common finding among nude-
mice'®® On the other hand, most patients with vitiligo do not have
IgA deficiency.® '

Ataxia Telangiectasia

This disease is characterized by a progressive neurological degenera-
tion of cerebellar function manifested by ataxia and accompanied by
the eventual appearancc of telangiectases which are especially notable
around the eyes and cars. Sinopulmonary infections and bronchiectasis
occur frequently. About half of these patients have decresed levels
of IgA. As in selective IgA deficiency, the number of circulating B-cells
carrying IgA on their surface remains normal despite the serum IgA
deficiency, (Fig. 4). Since these patients also have gross anatomical
and histologic changes in their thymus at post-mortem examination, it
is quite possible here also that the IgA deficiency reflects a defect in
function of the thymus dependent compartment. Further investigations
of lymphocyte subpopulations in patients with ataxia telangiectasia have
not yet been completed. An important recent finding has been the high
alpha-fetoprotein levels in these patients reported by Waldman et al.
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Figure 4
Schematic dxagram of lymphoid differentiation depicting the probable sites of mal-
function in ataxia telangiectasia.
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disease may result from the transfusion of histoincompatible blood or
bone marrow into a patient lacking the ability to reject such cells. Viable
lymphocytes in the transfused blood products then reject the host, a
process which usually terminates in the death of the patient within two
weeks of the histoincompatible transfusion. ABO mismatching is not
responsible for such reactions. HL-A matching, except between siblings
of the patients, is inadequate at the present time for selecting a proper
blood donor and impractical in any case. Therefore, if the administration
of blood products to a patient with severc cecll-mediated deficiency
becomes necessary, the blood should first be irradiated with 2000 Rads.
Such treatment does not result in significant harm to erythrocytes or
platelet function.

The administration of blood transfusions to patients with selective
IgA deficiency is also accompanied by a unique hazard. Certain of
these patients, although by no means all of them, possess antibodies
against IgA. Following the administration of even a few milliliters of
wholc blood to such paticnts, severe araphylactic responses have been
observed.’» 72 These can be largely avoided by administering well-
washed packed cells or whole blood from IgA deficient patients.

Bone marrow transplantation to patients other than with dual sys-
tem immunodeficiecy has been mostly unsuccessful in the few attempts
that have been made, probably because the marrow has been rejected
by the patients residual cell-mediated immune function. Two notable
exceptions exist. A patient with Wiskott-Aldrich syndrome was success-
fully transplanted following heavy immunosuppression with cyclophos-
phamide for five days prior to transplantation of the marrrow.”s Alt-
hough this patient still suffers from the disease, this condition is improved
and he is definitely chimeric. A 12-year-old boy suffering from variable
immunodeficiecy was transplanted with marrow following immuno-
suppression with methotrexate; the transplant resulted in partial im-
munological reconstitution.’ Bone marrow transplantation for the tre-
atment of severe combined immunodecficiecy was originally designed to
replace of deficient stem cell population and has been succesfully accom-
plished in.more than a dozen patients around the world since 1968.75-82
Until recently, this has only been possible when an HL-A/MLC iden-
tical sibling has been available as a marrow donor and, even then, has
only been successful in approximately two thirds of all attempted marrow
transplants.

In 1972, marrow from a maternal uncle differing from the patient
by both HL-A haplotypes was employed to successfully reconstitute cell-
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This observation suggests again that many of the patients with Di George
syndrome possess small amounts of thymus tissue which with time,
might reconstitute their cell-mediated immune deficiencies without
further treatment. On the other hand, if one weighs the almost negligible
hazards of fetal thymus transplantation against the prognosis of infants
with truly severe deficiencies of cell-mediated immunity, it does not seem
advisable to wait very long for spontaneous recorvery to occur before
attempting a transplant, even though immunologic reconstitution follo-
wing thymus transplantation in many such infants may represent only
an acceleration of an otherwise spontaneous recovery.

Two recent attempts, in collaboration with Aiuti and his coworkers
in Rome, to recontitute cell-mediated immune function in older child-
ren with clearly documented deficiencies af T-cell populations, using
again implantation of fetal thymus, have resulted in remarkable clinical
improvement and normalization of percentages of T-and B-cells in the
peripheral blood.5? It was considered that perhaps both of these child-
ren were not suffering from a primary immunodeficiency but instead from
a chronic, unresolved viral infection with concomitant depression of
cell-mediated immunity and that the transplanted fetal thymuses acted
to restore previously existing host responses to a point where the infec-
tion might be overcome. While such an interpretation is tenable it is
difficult to ignore the family history of similarly involved siblings of both
of these children, In one family, the mother also suffers from a cell-medi-
ated immune defect and T-cell deficiency. Additional clinical experi-
ence will be necessary before these questions can be resolved.

One additional therapeutic approach deserves review: transfer
factor” (TF). While it is far from clear what this dialyzable extract from
peripheral blood lymphocytes actually transfers along with delayed
hypersensitivity skin reactivity to the antigens setted, some patients ap-
pear to be “improved” following its administration. Table II provides
a very simplified overview of the results of two sizable studies.t?-%!
testing the efficacy of TF on patients with various types of immunodefi-
encies. About one-half of the patients with Wiskott-Aldrich syndrome
have shown some clinical ’improvement” following TF administration
and conversion of skin test reactivity. This improvement has been mainly
limited to a very dramatic disappearance of the eczema within several
days of treatment. Platelet levels have not been significantly raised. The
severity of subsequent infections and bleeding has been somewhat redu-
ced in a few cases. Approximately one-half of the patients with chronic
mucocutaneous candidiasis (CMC) have shown various degrees of clea-
ring of the mucocutancous candidiasis. Conversion of previously defici-
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