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AMUEL T. DARLING, a pathologist and parasitologist in Panama, to
whom is credited the discovery in 1906 of histoplasmosis in man,

described the case of a 20-year-old male with an acute illness charac-
terized by fever, headache, and stiffness of muscles and joints.* Micro-
scopic examination of muscle tissue, obtained at biopsy for suspected
trichinosis, revealed the presence of encysted organisms which Dar-
ling interpreted, with some reservation, as sarcosporidia. Chaves-
Carballo® suggests that Darling, whose data were collected and pub-
lished in 1908 (the same year that Nicolle and Manceaux discovered
animal toxoplasmosis in Stemodactylus gundi), should receive credit for
what may be the first description of toxoplasmosis in the human adult.
Kean and Grocott in 1945 initially raised the question as to the correct
classification of the parasites observed by Darling, believing them to be
Toxoplasma.®

A great deal has been learned about the organisms since our publi-
cation on this subject 13 years ago,* but there have been relatively few
advances or changes in our knowledge of clinical toxoplasmosis as it
occurs in adults.

Although the vast majority of cases of toxoplasmosis in adults are
attributable to infection acquired after birth, as is evidenced by the in-
creasing prevalence of antibodies with increasing age, it should be
recognized that manifestations of infection acquired iz utero may not
become apparent until adult life, e.g., retinochoroiditis. In studies of
toxoplasmosis in the immunologically deficient host, we often cannot
ascertain whether the infection was acquired recently or whether the

*Presented as part of a Symposium on Toxoplasmosis sponsored by the Tropical
Disease Center, Lenox Hill Hospital, New York, N. Y., and The Merck Company
Foundation, Rahway, N. J., held at the Center May 5, 1973,
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clinical syndrome and histologic findings were due to reactivation of
infection acquired earlier in life—in some cases perhaps even congeni-
tally. It is in the immunologically compromised patient that toxoplas-
mosis is emerging as a new and serious problem.

Despite a plethora of articles and chapters in the literature in the
United States describing the clinical manifestations of toxoplasmosis,
physicians rarely consider the disease in their differential diagnosis
when adults with these manifestations appear in their office or hospital.
Failure of appreciation of toxoplasmosis by physicians in the United
States as other than “a disease of the tropics” has resulted and is result-
ing in erroneous diagnoses, unnecessary procedures, and potentially
preventable deaths in patients subjected to immunosuppression. In addi-
tion, regrettable misinformation, in the form of advice given by physi-
cians, has resulted in unnecessary anxiety in numerous pregnant and
nonpregnant women who have Toxoplasma antibody titers.

The clinical manifestations of acquired toxoplasmosis in the adult
are not unique to infection with this organism; the signs of the infection
often mimic those of commoner diseases. Although the manifestations
in adults are protean and include symptomatic and asymptomatic
lymphadenopathy, myocarditis,® pericarditis,™ ® hepatitis,” encephalitis,®
pneumonitis,* ® myalgia and arthralgia, and maculopapular rash, which
frequently lead to consideration of other etiologies, the major factor
contributing to the failure to diagnose toxoplasmosis correctly in
patients in the United States is the fact that physicians lack knowledge
of toxoplasmosis in the adult. Most physicians state that they have
“never seen a case” when, in fact, they fail even to consider the diag-
nosis. In some ways, the recent articles on this subject which have
appeared in the lay press (some of which are sensational and misleading
to a degree that approaches irresponsibility), have served to educate
the physician about toxoplasmosis—not because physicians have read
these articles, but because their patients, appropriately concerned, have
read them and requested that the diagnosis be considered in their situa-
tion. In my own geographic area, it appears that demand from patients
has impelled hundreds of physicians to educate themselves about the dis-
ease and I suspect that this may be equally true in other areas of this
country. Like other contributors to this symposium, I receive numer-
ous calls from physicians and patients who desire factual information
about toxoplasmosis, especially as it pertains to pregnancy. Each year
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many women are told that they should not become pregnant, because
they have previously given birth to an infected child or because they had
a positive serologic titer for toxoplasmosis some years previously. This
is tragic. It testifies not only to a lack of knowledge on the part of the
doctor, but to the fact that the literature is replete with misinformation,
half-truths, and untruths. Often this is due to distortion of data because
of lack of proper controls, or misinterpretation by the author of his
own data or, as so often is the case, to lack of discernment by reviewers
and editors. Practitioners must be more aware of the importance of
considering the diagnosis in their daily practice. I intend to confine my
comments to two forms of toxoplasmosis of which more physicians
must be made aware: 1) the lymphadenopathic form and 2) the dis-
seminated form in compromised hosts. The specific problem of toxo-
plasmosis in pregnancy will not be discussed here since it has recently
been reviewed elsewhere.!?

Since the description of the lymphadenopathic form of toxoplas-
mosis in the early 1950s by Siim' and by Gard and Magnusson'? this
form of the infection has become recognized as the most common clini-
cal manifestation of toxoplasmosis in man. The entity is well recognized
in eastern and western Europe and in Scandinavia; a large number of
publications describing it have emanated from countries in these areas.
Although the disease is less well recognized in the United States, ample
evidence of its presence has come from areas of this country,**!
especially from Kean and his colleagues at Cornell.'®%° At the meeting
of the expert committee on toxoplasmosis in Geneva in 1968, it was
estimated that approximately 15% of cases of “otherwise unexplained
lymphadenopathy” is due to toxoplasmosis.** Some patients with this
form of toxoplasmosis present with adenopathy involving multiple
sites and symptoms and signs which closely mimic the clinical picture
of infectious mononucleosis.'*** The adenopathy may not be solely
superficial and may involve mesenteric retroperitoneal and mediastinal
nodes. Information on enlargement of the spleen and liver are meager,
but Jones et al. note splenomegaly and hepatomegaly in approximately
one third of their cases.'® The hematologic picture may mimic exactly
that seen in infectious mononucleosis, with lymphocytosis and atypical
lymphocytes; eosinophilia has been observed in approximately 10 to
20% of cases.!®

When an adult with either localized or generalized adenopathy
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TasLe I. LYMPHADENOPATHY IN COLLEGE STUDENTS

Leukemia Tuberculosis
Hodgkin’s disease Cat scratch disease
Mononucleosis Metastatic disease
Toxoplasmosis SLE*

Sarcoidosis Rheumatoid arthritis

*Systemic lupus erythematosis.

Taste II, ATYPICAL LYMPHOCYTES AND LYMPHOCYTOSIS

Infectious hepatitis Viral pneumonia
Mononucleosis Toxoplasmosis

Mumps Exanthems of childhood
Varicella

presents himself to the physician, among the conditions to be con-
sidered in the differential diagnosis are those shown in Table I. Al-
though toxoplasmosis is among the diagnoses, it is rarely considered.
Similarly, in patients with atypical lymphocytes, the diagnoses in Table
IT are among those to be considered. Here again, although toxoplasmosis
may cause atypical lymphocytosis, it is rarely considered in patients
who exhibit this abnormality. In the absence of demonstrable hetero-
phile antibodies, toxoplasmosis should be considered in such patients,
and appropriate serologic tests should be ordered.

Not uncommonly, adults with toxoplasmosis who present with
adenopathy are entirely without symptoms. The lymphadenopathy may
be localized (usually cervical and in our experience and that of Jones
et al.’® most often posterior cervical) or may involve multiple sites.
In such cases, lymphoma is frequently considered and frequently leads
to biopsy of lymph nodes. In such cases early serologic testing may
remove the need for biopsy—but only if a rising serologic titer can be
demonstrated or if the initial titer is high (e.g., greater than 1,000 in
the dye test or fluorescent antibody test) in the presence of IgM-
fluorescent antibodies.** The high prevalence of antibodies in the normal
population and the fact that in some normal individuals titers of 1,000
or greater may be found® # usually precludes reliance on a single
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high titer in the dye test or conventional fluorescent-antibody test as
being diagnostic of toxoplasmosis.* Erroneous interpretation of sero-
logic data in such patients may result in unnecessary hesitation to
perform biopsy when it is indicated.

Although it has been suggested that the localized form of aden-
opathy is more common in adults,* classifications which suggest a
significant difference in presentation of the lymphadenopathic form
in children as opposed to adults are most probably artificial and are
due largely to the clinical exposure of those who perform the studies.®®
There are no clear-cut data which reveal a definite difference between
the lymphadenopathic form in children and that observed in adults. In
the series of cases of acquired toxoplasmosis in children reported by
Lelong et al.,** 11% had localized adenopathy and 51% showed involve-
ment of multiple sites. These figures do not differ significantly from
those obtained in a series of adult cases reported by Piguet et al.*®

In Europe the diagnosis of toxoplasmic lymphadenopathy has been
made for years by pathologists who accept the almost characteristic
criteria originally described by Piringer-Kuchinka®” and confirmed by
others.”® In the United States these characteristic histologic changes are
often reported as “reticulum-cell hyperplasia, etiology unknown.” Un-
til recent years, this was true also at Stanford Medical Center. In 1968
Dr. Ronald Dorfman, a recognized authority on the pathology of lymph
nodes, came to Stanford to head the Division of Surgical Pathology. At
Stanford we have a large and active radiotherapy and chemotherapy pro-
gram for patients with Hodgkin’s disease and non-Hodgkin lymphoma.
Consequently many patients are referred for biopsy of lymph nodes. Soon
after his arrival, Dr. Dorfman told me that he was looking at a node
taken from a case of suspected Hodgkin’s disease and that he considered
the probable diagnosis to be toxoplasmic lymphadenopathy. Serologic
testing in that patient revealed a dye-test titer of 1:64,000 and an IgM-
IFA test titer of >1:640. Dr. Dorfman and I embarked on a prospec-
tive, blind study to determine how frequently his histologic diagnosis
would correlate with serologic test titers compatible with a diagnosis
of acute toxoplasmosis in patients who came to Stanford for biopsy of
lymph nodes. Since we began our study, and without any prior knowl-
edge of serologic results or history, Dr. Dorfman has suggested the

*A diagnosis made from a single high titer is sometimes justifiable in patients who
have adenopathy and extraordinarily high titers (e.g., 32,000 or greater).
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Tasre III. PREVALENCE OF DYE TEST ANTIBODIES AMONG
UNITED STATES MILITARY RECRUITS IN 1962*

Geographic area No. tested % positivet
Northeast 109 20
North Mid-Atlantic 193 16
South Atlantic 469 18
East North Central 549 18
East South Central 256 19
West North Central 315 12
‘West South Central 201 13
Mountain 182 3
Pacific 406 8

*Adapted from Feldman, H. A.: A nationwide serum survey of United States
military recruits, 1962. VI. Toxoplasma antibodies. Amer. J. Epidem. 81:385-91, 1965.

1Dye-test titer positive at 1:16 or greater.

Aproximately two thirds of the recruits were 17 to 20 years of age and fewer than
5% were more than 23 years of age.

diagnosis in more than 4o cases. The serologic results were compatible
with the diagnosis in every case; all the patients in the series had dye-
test titers of 1,000 or greater; 81% had titers of 4,000 or greater; all but
one were positive in the IgM-IFA test.?® Thus, there is no doubt that
the diagnosis can be made by histologic means and in many instances
by histologic diagnosis alone. His results support the contention of Ten-
hunen,®® who states that at least go% of cases of the lymphadendpathic
form of toxoplasmosis can be diagnosed solely by histologic criteria.

In persons who are immunologically normal, treatment of lympha-
denopathic toxoplasmosis is rarely indicated. This form of the infection
is almost always self-limited and has no untoward sequelae. In such
cases, the use of pyrimethamine and sulfonamides, which are poten-
tially toxic, is probably not justifiable except in patients who are seri-
ously ill with this form of the infection.® If drugs become available
which have few or no serious side effects, treatment might be con-
sidered in all such patients in the hope of reducing the number of
organisms in the acute stage, thereby reducing the number of organ-
isms which persist in the host. The value of totally preventing or of at
least reducing the level of latent infestation with Toxoplasma will be
readily apparent from the discussion of toxoplasmosis in the compro-
mised host which is given below. It is in later life that patients who have
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Tasie IV. PREVALENCE OF DYE TEST ANTIBODIES IN FIVE HUMAN
POPULATIONS IN THE UNITED STATES*

Per cent positive

Age

yr}qmp Portland, 8t. Louis, Syracuse, New Orleans, Pittsburgh,
(years) Ore, Mo. N. Y. La. Pa.
10-19 21 20 13 27 80
20-29 25 29 35 85 24
80-89 26 33 36 42 45
40-49 15 40 86 86 68
50+ 16 39 4 45 67

*Adapted from Feldman, H. A.: Toxoplasma and toxoplasmosis. Hosp. Pract. 4:
64-72, 1969; and Feldman, H. A. and Miller, L. T.: Serological study of toxoplasmosis
prevalence. Amer. J. Hyg, 64:320-35, 1956.

acquired toxoplasmosis in the past may be more seriously threatened—
when they are treated with cytotoxic drugs and cortiscosteroids for
malignancy, to prevent rejection of organ grafts, etc.

There is an extensive literature on the serodiagnosis of acute toxo-
plasmosis,?* and no attempt will be made to review this facet exten-
sively here. It is essential to recognize that in adults the serologic
diagnosis of acute acquired toxoplasmosis is complicated by the high
prevalence of antibodies in the normal population. The prevalence of
dye-test antibody titers in the normal adult population of the United
States ranges from approximately 10 to 20% in young adults, to
approximately 35 to 70% in older persons (Tables III and IV) 3% % Such
antibody titers (IgGG) usually reach levels of 1,000 to 64,000 or greater
during the acute stage, may remain elevated at levels of 1,000 or
greater for 10 years or more, and persist at lower titers, usually for the
life of the individual.”

Although a number of serologic tests have been described for
diagnosis of toxoplasmosis in adults, I shall mention briefly only those
few which the majority of physicians in the United States should know
and which are available to them. The titers in only two of the serologic
tests which are now performed routinely can be interpreted with accu-
racy in an individual case—the Sabin-Feldman dye test and the con-
ventional (indirect) fluorescent antibody test. The complement-fixation
test is performed by only a few laboratories in the United States, and
mainly for purposes of research. The agglutination test,** ® precipitin

Vol. 50, No. 2, February 1974



218 J. S. REMINGTON

test,*» 37 and IgM-fluorescent antibody test®® are still being evaluated.
Although the hemagglutination test is used by a number of private
and public laboratories and the test is available commercially in the
form of a kit, the titers vary widely among different laboratories and
often are difficult to interpret. The hemagglutination-test titers usually
appear somewhat later than in the dye and fluorescent antibody tests;
interpretation can be facilitated if the hemagglutination test is standard-
ized so as to reflect the magnitude of titers found in the dye and
fluorescent antibody tests. The hemagglutination test is valuable in
surveys but has yet to see its value established in diagnosis of the acute
acquired infection in adults, except in the hands of experts in the
serology of toxoplasmosis, such as Lunde.®®

A relatively new method for diagnosis of the acute infection in
adults is the IgM-fluorescent antibody method. This is now being used
by some state and local laboratories and is being prepared as a kit for
commercial distribution. Recent results from a number of different
laboratories attest to its diagnostic value.**** This test is based on the
fact that in most infections of man, IgM antibodies appear very early
and thereafter fall to low titers and may even disappear as IgG anti-
bodies are still rising. In more than 100 cases of acute acquired toxo-
plasmosis studied in our laboratory, IgM antibodies were demonstrable
if the test was performed early in the acute infection. In many instances,
the titers remained elevated for several months, thereafter falling to
levels of 1:20 or less. In some patients, IgM titers fall to low levels or
disappear after one month. This was true in a member of our staff who
recently became infected in a laboratory accident, the date of which
was known. Since in some cases IgM-antibody titers persist at low
levels for a year or longer and in others they disappear early only to
appear again later, studies are in progress to define further the varia-
bility in the IgM-antibody response in acquired toxoplasmosis and to
gain more knowledge about IgM Toxoplasma antibodies per se. From
the data accumulated up to the present time we consider the demon-
stration of Toxoplasma antibodies (dye test or conventional fluorescent
antibody test) in the absence of IgM antibodies in a normal person to
reflect infection that has advanced beyond the acute stage. As absence
of IgM antibodies almost always signifies that the infection is not acute,
once the IgM method has been standardized it should be useful as a
screening device in adults in order to determine whether the infection
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is acute. An example of its use in this manner has recently been
described by Desmonts.*

Unfortunately, the major deterrent to rapid acceptance and dis-
tribution of this method is the lack of monospecific fluorescein-tagged
antisera to IgM. Over a period of several years, we and others have
tested the specificity of a number of such antisera, sold by a variety
of companies in the United States and Europe. Some of them were, as
stated on the label, specific only for IgM. But many had appreciable
titers (several greater than 1:1,000) of antibody to IgG, and still
others were so dilute as to compromise the sensitivity of the serologic
test, thus making them worthless.

Many laboratory directors are unaware that such antisera must be
tested for specificity before being applied to clinical specimens. Further,
many routine diagnostic laboratories do not have personnel sufficiently
trained to evaluate the specificity and sensitivity of the antisera. Even
if the laboratory personnel are aware of the requirements for testing,
the task is often time-consuming and requires special reagents, such as
purified antibody of various immunoglobulin classes. Because the prob-
lem is not widely understood, laboratory personnel are apt to accept
on faith the assurance of the supplier that the antisera are suitable for
diagnostic use. The risk of obtaining false-negative or false-positive
results is great.

Any diagnostic method, the results of which are important in the
care of patients, must have proper quality control before it is applied
clinically. In most routine diagnostic laboratories it is not always feas-
ible to conduct the tests that assure the monospecificity of fluorescein-
tagged antisera. This leaves the patient, the physician, and the labora-
tory at the mercy of the standards of the supplier. This places such
reagents in much the same classification as drugs and biological prod-
ucts; they should be under scrutiny and testing by a central authority
such as the Division of Biological Standards of the National Institutes
of Health. Certification that the antisera meet the most rigid standards
of control for specificity and sensitivity must be required of all sera
available commercially, and suppliers should be required to conform.*

In general, the definitive diagnosis of acute toxoplasmosis can be
made readily if the proliferative form of the parasite can be demon-
strated histologically in tissues.?* Such demonstration has been invalu-
able® * in biopsies of the brain. A promising method for the demon-
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stration of Toxoplasma antigen and organisms in tissues obtained by
biopsy, such as lymph node, liver, and lung, and tested by the fluorescent
antibody method, has been described by a number of laboratories.* **

Isolation of the parasite from tissue or from blood samples does not
necessarily signify that the infection is acute.?® *¢ Cysts persist in human
tissue: e.g., muscle, heart, and brain*>* for years and isolation may
merely reflect past infection. An exception, still controversial, is the idea
that cysts may not persist for years in lymph nodes. When isolation
from enlarged nodes is successful, this may reflect acute infection. The
criteria for establishing a diagnosis of acute acquired toxoplasmosis have
already been published.?

Toxoplasmosis is a major problem in the compromised host.** Toxo-
plasma—along with Pnewmocystis carinii, certain fungi, gram negative
bacteria, and DNA viruses—has emerged as an important opportunistic
pathogen in patients whose resistance to infection is compromised by
underlying diseases, such as Hodgkin’s disease, non-Hodgkin lymphoma,
hematologic malignancy, and systemic lupus erythematosus, or by the
drugs employed to treat these diseases: e.g., corticosteroids and cyto-
toxic agents, or to prevent rejection of organ grafts.’® Such patients
appear to be strongly predisposed not only to initial infection with
Toxoplasma but to reactivation of the latent infection.

Toxoplasma encysts in many tissues and organs throughout the
body. These cysts persist in a latent form in the human host for
life.*- % They create a hazard in the immunosuppressed host, ndt dis-
similar to the situation with respect to the tubercle bacillus, Coccidioides
immitis, herpes simplex, varicella zoster, and cytomegalovirus. It is not
clear whether exacerbation (reactivation) is due to uncontrolled multi-
plication of parasites released from cysts or of organisms which persist
within cells of the host in other than the encysted form. The intra-
cellular persistence of the proliferative form of the parasite in man is
probable. Evidence for this derives from experimental observations in
a number of mammalian species,® * and persistent parasitemia has been
demonstrated in human beings.*® In addition, there is the constant anti-
genic stimulus to account for the persistence of Toxoplasma antibodies
for years after the acute infection. Antigen-specific lymphocyte trans-
formation has been demonstrated in persons who had acquired Toxo-
plasma infection as long as 19 years previously.*

Three purposes are obviously important and require the integrity
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Taste V. UNDERLYING CONDITION ASSOCIATED WITH TOXOPLASMOSIS
IN 59 PATIENTS

Underlying condition No. of cases

Lymphoma
Hodgkin’s disease 2
Lymphosarcoma
Histiocytic lymphoma
Lymphogranuloma*

P

o

Leukemia
Acute lymphocytic leukemia
Chronic lymphocytic leukemia
Acute myelogenous leukemia
Chronic myelogenous leukemia
Myeloid metaplasia

- O O

Carcinoma
Ovary
Bronchogenic
Breast

DO bt et

Neuroblastoma 1
Multiple myeloma 1
Malignant melanoma 1

Organ transplant
Renal 4
Heart
Liver 1

—

*Diagnostic term employed in author’s publication.

of both humoral and cellular mechanisms; the continued proliferation
of Toxoplasma in initial infection must be prevented, latent infections
must be debarred from reactivation, and uncontrolled dissemination
must be prevented.

Defects in cellular immunity (as in Hodgkin’s disease), in inflam-
matory response (as in acute leukemia), and in antibody formation (as
in congenital hypogammaglobulinemia, multiple myeloma, and chronic
lymphocytic leukemia) predispose to fatal dissemination in initial infec-
tion and in the relapse of a latent infection. This predisposition to un-
controlled dissemination is increased by the use of corticosteroids and
cytotoxic drugs.®> The untoward effect of such treatment on the im-
mune system has been reviewed elsewhere.”® It should not come as a
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TasLe VI, THERAPY FOR UNDERLYING DISEASE IN 59 CASES OF
TOXOPLASMOSIS IN COMPROMISED HOSTS

Therapy No. of cases
Cytotoxic drugs 51
Steroids 48
Radiotherapy 37

TasLe VII. SITE OF INVOLVEMENT WITH TOXOPLASMA ORGANISMS
IN 37 AUTOPSIES OF COMPROMISED HOSTS*

Site No. of cases
Central nervous system 34
Heart 14
Lung 10
Liver 4
Kidney 4
Skeletal muscle 3
Lymph nodes 2
Spleen 2
Bone marrow 3
Other (pancreas, testes, stomach) 4

*In a number of cases, no mention is made as to whether tissues other than brain
were examined histologically.

surprise that disseminated toxoplasmosis causes death in such patients,
since this parasite is one of the most common latent infectious agents
of man the world over.

Sporadic reports of life-threatening infections with Toxoplasma in
patients with cancer have appeared for several years. The reports of
Vietzke et al. from the National Institutes of Health®” and of Carey and
his colleagues from the Memorial Sloan-Kettering Cancer Center in
New York® have served to emphasize the magnitude of the problem as
it occurs in hospitals in which neoplastic disease is treated. Similar re-
ports have begun to appear from groups which deal with transplanta-
tion.?*% Recently we have had occasion to review numerous published
and unpublished cases of toxoplasmosis complicating malignancy and
organ transplantation.®’ Although our data are still incomplete, they are
presented here to give at least a partial picture of the problem. In Table
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TasLe VIII. NEUROLOGICAL SIGNS AND SYMPTOMS IN 37 CASES OF
TOXOPLASMOSIS IN COMPROMISED HOSTS

Neurological signs Cases
Confusion, lethargy, or disorientation 14
Motor impairment 12
Obtundation, coma 11
Seizures 9
Headache 5
Abnormal reflexes 6
Vomiting (projectile) 2
Sensory impairment 2

V the underlying condition in 59 such cases is shown. Of the various
tumors, lymphoma and leukemia appear to predispose most strongly to
the disseminated lethal form of toxoplasmosis. This is exemplified by
the recent report of Carey et al.®® As can be seen in Table VI, the
majority of these patients had been treated with immunosuppressive
drugs. In Table VII the organ involvement at autopsy is shown in 37 of
the patients in whom sufficient data was available. The brain and heart—
where acute necrotizing myocarditis is common—were the organs most
often involved. Of interest is the fact that each of the six cases described
from the National Cancer Institute by Vietzke and his colleagues also
showed multiple foci of necrotizing pneumonitis associated with Tozxo-
plasma.®" In at least 37 of the cases there was significant involvement of
the central nervous system prior to death; some of the neurologic signs
and symptoms in these cases are presented in Table VIII. In some cases
the signs were difficult for us to judge, since they may have been associ-
ated with either the underlying disease or with concurrent infection
caused by other organisms.

As poir}ted out by Vietzke and his colleagues,” in such patients the
differential diagnosis of the lesions of the central nervous system must
include toxoplasmosis as well as cerebral or dural involvement by tumor,
cryptococcosis, progressive multifocal leukoencephalopathy, as well as
the more familiar bacterial, viral, and fungal infections, and hemorrhage.
Lunde et al. have suggested a realistic approach to the serologic diag-
nosis of toxoplasmosis in these patients.?® Despite the great importance
of the publication of Vietzke et al., the information which it contains
unfortunately has not been disseminated widely enough. The result is
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that in such cases toxoplasmosis is not considered; several of the patients
might have had their lives prolonged by appropriate treatment. Thus,
the diagnosis of toxoplasmosis in these patients is not simply of theoretic
interest. Effective drugs are available and if used early enough may
prove lifesaving. In all such patients we consider treatment imperative
and recommend a loading dose of 100 to 200 mgm. of pyrimethamine
on the first day (given in divided doses) and 25 mgm. daily thereafter
for at least one month, combined with sulfadiazine or triple sulfona-
mides in doses of 6 to 8 gm. a day, after a loading dose of 4 to 6 gm.
Folinic acid (leucovorin) or yeast or both may be given as suggested
by Frenkel® to protect the bone marrow. Unfortunately many of these
patients are already receiving cytotoxic drugs which are toxic to the
bone marrow, or they have ablated marrow awaiting return of—it is
hoped—normal elements which may be affected by pyrimethamine.®
This apparent therapeutic enigma has not been solved and awaits intro-
duction of new and less toxic drugs effective against Toxoplasma.

It should be apparent from the above that toxoplasmosis must be
considered in the differential diagnosis in any immunosuppressed patient
who has clinical or laboratory evidence of damage to the central nerv-
ous system. As is the case with many immunosuppressed patients, infec-
tion with Toxoplasma is frequently associated with other opportunistic
pathogens.” For instance, in one of our heart-transplant patients at
Stanford who came to autopsy, Toxoplasma was found in the trans-
planted heart and in the brain and lung. In addition, Aspergillus,
Preumocystis, and cytomegalovirus were found at autopsy, and a bac-
teremia with two gram-negative organisms was present immediately be-
fore death.® Such cases attest to the severe compromise of resistance
which results solely from the use of immunosuppressive drugs. This
patient had no underlying disease which might predispose her to infec-
tion with opportunistic organisms.

It is hoped that the information presented above will serve to help
physicians recognize patients in whom toxoplasmosis should be included
in the differential diagnosis. When such patients are recognized, a
concerted effort should be made to establish the diagnosis and provide
appropriate therapy.

Bull. N. Y. Acad. Med.



TOXOPLASMOSIS IN THE ADULT

22§

10.

11.

12.

13.

Vol.

REFERENCES

Darling, S. T.: Sarcosporidiosis: With
report of a case in man. Proc. Canal
Zone Med. Ass, 1:141-52, 1908,
Chaves-Carballo, E.: Samuel T. Dar-
ling and human sarcosporidiosis or
toxoplasmosis in Panama. J.4.M.4.
211:1687-89, 1970.

Kean, B. H. and Grocott, R. G.: Sar-
cosporidiosis or toxoplasmosis in man
and guinea pig. dmer. J. Path, 21:467-
83, 1945.

Remington, J. S., Jacobs, L., and Kauf-
man, H. E.: Toxoplasmosis in the adult.
New Eng. J. Med. 262:180-86, 237-41,
1960.

Theologides, A. and Kennedy, B. J.:
Toxoplasmic myocarditis and pericar-
ditis, Amer. J. Med. 47:169-74, 1969.
Jones, T. C., Kean, B. H., and Kimball,
A. C.: Pericarditis associated with toxo-
plasmosis. Report of a case and review
of the literature. 4nn. Int. Med. 62:
786-90, 1965,

Vischer, T. L., Bernheim, C.,, and En-
gelbrecht, E.: Two cases of hepatitis
due to Toxoplasma gondii. Lancet 2:
919-21, 1967,

Pinkerton, H. and Henderson, R. G.:
Adult toxoplasmosis: Previously unrec-
ognized disease entity simulating ty-
phus-spotted fever group. J.4.M.4.
116:807-14, 1941.

Ludlum, G. B. and Beattie, C. P.: Pul-
monary toxoplasmosis. Lancet 2:1136
38, 1963.

Remington, J. S.: Toxoplasmosis. In:
Obstetric and Perinatal Infections:
Clinical, Microbiological, Epidemiologi-
cal and Therapeutic Aspects, Charles,
D. and Finland, M., editors. Philadel-
phia, Lea & Febiger, 1973, pp. 27-74.
Siim, J.: Toxoplasmosis aquisita lymph-
onodosa: Clinical and pathologic as-
pects. Ann. N.¥Y. Acad. Sci. 64:185-206,
1956.

Gard, S. and Magnusson, J. H,: Glan-
dular form of toxoplasmosis in connec-
tion with pregnancy. 4cta Med. Scand.
141:59-64, 1951,

Remington, J, S., Barnett, C. G., Mei-
kel, M., and Lunde, M. N.: Toxoplas-
mosis and infectious mononucleosis.

50, No. 2, February 1974

14.

15.

16.

17,

18.

19.

20.

21.

23.

24.

25.

26.

Arch. Intern. Med. 110:744-53, 1962,
Remington, J. S., Dalrymple, W., Jacobs,
L., and Finland, M.: Toxoplasma anti-
bodies among college students. New
Eng. J. Med. 269:1394-98, 1963.
Remington, J. S.: The relationship of
toxoplasmosis and the clinical syn-
drome of infectious mononucleosis.
Proc, Int, Inf. Mono. Symp., March 27-
28, 1967, pp. 19-29, Amer. Coll. Health
Ass.

Smith, J. M., McCulloch, W. F., and
Davis, J. R.: A case of toxoplasmic
lymphadenitis in an adult with a de-
scription of the biopsied lymph nodes.
Amer. J. Med. Sci. 260:184-89, 1970.
Armstrong, C, and MacMurray, F. G.:
Toxoplasmosis found by recovery of
Toxoplasma gondii from excised axil-
lary gland. Report of a case. J.4.M.4.
151:1103-04, 1953.

Jones, T. C., Kean, B. H., and Kimball,
A. C.: Acquired toxoplasmosis. N. Y.
J. Med, 69:2237-42, 1969.

Gray, G. F., Kimball, A. C,, and Kean,
B. H.: The posterior cervical node in
toxoplasmosis. Admer. J. Path. 69:349-
56, 1972.

Jones, T. C., Kean. B. H., and Kim-
ball, A, C.: Toxoplasmic lymphadenitis.
J.AM.A. 192:1-5, 1965.

Toxzoplasmosis. World Health Organi-
zation Technical Report Series, No.
431. Geneva, WHO, 1969.

Remington, J. S. and Gentry, L. O.:
Acquired toxoplasmosis: Infection ver-
sus disease. Ann. N.Y, Acad, Sci. 174:
1006-17, 1970.

Krogstad, D. J., Juranek, D. D,, and
Walls, K. W.: Toxoplasmosis with com-
ments on risk of infection from cats.
Ann. Intern. Med. 77:773-78, 1972.
Lelong, M., Bernard, J., Desmonts, G.,
and Couvreur, J.: La toxoplasmose ac-
quise (étude de 227 observations).
Arch. Franc. Pediat. 17:281-331, 1960.
Terragna, A.: Toxoplasmic Lympha-
denitis (Toxoplasmosis Lymphonodosa).
In: Toxoplasmosis, Hentsch, D., editor.
Bern, Huber, 1971, pp. 159-78.

Piguet, H., Christol, D., Bilski-Pas-
quier, G., and Bouser, J.: La toxoplas-



226

J. S. REMINGTON

27.

28.

30.

31.

32,

34.

36.

37.

38.

39.

mose ganglionnaire acquise de PI'adulte
(analyse de 30 observations et revue de
la litérature). Sem. Hép. Paris 42:1251-
61, 1966.

Piringer-Kuchinka, A.: Eigenartige mi-
kroskopische Befunde an excidierten
Lymphknoten. Verh. Deutsch. Ges. Path.
36:352-62, 1952.

Saxen, E. and Saxen, L.: The histo-
logical diagnosis of glandular toxoplas-
mosis. Lab. Invest. 8:386-94, 1959,

. Dorfman, R. and Remington, J. S.: The

value of lymph node biopsy in the diag-
nosis of acute acquired toxoplasmosis.
New Eng. J. Med. In press.
Tenhunen, A.: Glandular toxoplasmosis.
Occurrence of the disease in Finland.
Acta. Path. Microbiol. Scand. (Suppl.
172): 9-71, 1964.

Carey, R. M., Kimball, A. C, Arm-
strong, D., and Lieberman, P. H.:
Toxoplasmosis, clinical experience in a
cancer hospital. Amer. J. Med. 54:30-
38, 1973.

Feldman, H. A.: Toxoplasma and toxo-
plasmosis, Hosp. Pract. 4:64-72, 1969.
Feldman, H. A. and Miller, L. T.:
Serological study of toxoplasmosis prev-
alence. Amer. J. Hyg. 64:320-35, 1956.
Fulton, J. D.: Micro-agglutination test
for toxoplasma antibodies. Immunolo-
gy 9:491-95, 1965,

Fulton, J. D.: Studies on agglutination
of Toxoplasma gondii. Trans. Roy. Soc.
Trop. Med. Hyg. 59:694-704, 1965,
O’Connor, R. G.: Precipitating anti-
body to Toxoplasma. Amer. J. Ophthal.
44:75-83, 1957.

O’Connor, R. G.: Anti-Toxoplasma pre-
cipitins in aqueous humor. Arch. Oph-
thal. 57:52-57, 1957,

Remington, J. S., Miller, M. J., and
Brownlee, I.: IgM antibodies in acute
toxoplasmosis: 1. Diagnostic significance
in congenital cases and a method for
their rapid demonstration. Pediatrics
41:1082-91, 1968.

Lunde, M. N,, Gelderman, A. H,
Hayes, S. L., and Vogel, C. L.: Sero-
logic diagnosis of active toxoplasmosis
complicating malignant diseases. Can-
cer 25:637-43, 1970.

Desmonts, G., Couvreur, J., Colin, J.,

41.

46.

47.

48,

49.

50.

and Peupion, J.: Early diagnosis of
acute toxoplasmosis. Critical evaluation
of the Remington test. Nouwvelle Presse
Med. 1:339-42, 1972.

Rottini, G. D,, and Favento, R.: Anti-
bodies IgM, IgA, and IgG in human
antibodies. Giorn. Microbiol, 17:1-13,
1969.

. Thiermann, E. and Stagno, S.: Dem-

onstration of IgM-antitoxoplasma anti-
bodies in acute and chronically acquired
human toxoplasmosis. Zbl. Bakt. (Orig.)
219:249-63, 1972,

Garrido, J. A. and Boveda, I. C.: Ap-
plication of immunofluorescence in the
study of immunoglobulin fractions in
the diagnosis of acquired and congen-
ital toxoplasmosis, Rev. Clin, Esp. 125:
37-41, 1972.

Kane, G. J., Matossian, R., and Batty,
I.: Fluorochrome-labeled anti-immuno-
globulin fractions used with stabilized
antigen preparations for the assess-
ment of parasitic diseases. Ann. N.Y.
Acad. Sci. 177 :134-45, 1971.

Remington, J. S.: Antibody standards
for antibodies. New Eng. J. Med. 283:
491-92, 1970.

Rabinowicz, T.: Acquired cerebral toxo-
plasmosis in the adult. In: Tozoplas-
mosis, Hentsch, D., editor. Bern, Huber,
1971, pp. 197-219.

Tsunematsu, Y., Shioiri, K., and Ku-
sano, N.: Three cases of lymp‘ladeno-
pathica toxoplasmotica. With special
reference to the application of fluores-
cent antibody technique for detection of
Toxoplasma in tissue. Jap. J. Exzp. Med.
384:217-30, 1964.

Miller, M. J., Aronson, W. J., and
Remington, J. S.: Late parasitemia in
asymptomatic cases of acquired toxo-
plasmosis. Ann. Intern. Med. 71:139-45,
1969.

Remington, J. S. and Cavanaugh, E.
N.: Isolation of the encysted form of
Toxoplasma gondii from human skele-
tal muscle and brain. New Eng. J. Med.
273:1308-10, 1965. ‘

Remington, J. S., Melton, M., and Ja-
cobs, L.: Chronic Toxoplasma infection
in the uterus. J. Lab. Clin. Med. 56:
879-83, 1960.

Bull. N. Y. Acad. Med.



TOXOPLASMOSIS

IN

THE ADULT 227

51.

53.

54.

55.

56.

57.

2. Remington, J. S.:

Remington, J. S.: Toxoplasmosis: Re-
cent developments. Ann. Rev. Med. 21:
201-18, 1970.

The compromised
host. Hosp. Pract. 7:59-70, 1972.
Remington, J. S. and Hackman, R.:
Changes in mouse serum proteins dur-
ing acute and chronic infection with an
intracellular parasite (Toxoplasma gon-
dii). J. I'mmun. 95:1023-33, 1965.
Remington, J. S., Melton, M., and Ja-
cobs, L.: Induced and spontaneous re-
current parasitemia in chronic infec-
tions with avirulent strains of Toxzo-
plasma gondii, J. Immun. 87:578-81,
1961.

Krahenbuhl, J. L., Gaines, J. D., and
Remington, J. S.: Lymphocyte trans-
formation in human toxoplasmosis. J.
Infect. Dis. 125:283-88, 1972.

Hart, P. D,, Russell, E., Jr.,, and Rem-
ington, J, S.: The compromised host
and infection. II. Deep fungal infec-
tion. J. Infect. Dis. 120:169-91, 1969.
Vietzke, W. M., Gelderman, A. H.,
Grimley, P. M., and Valsamis, M. P.:

Vol. 50, No. 2, February 1974

58,

59.

60.

61.

62.

63.

Toxoplasmosis complicating malignan-
cy. Cancer 21:816-27, 1968.

Cohen, S. N.: Toxoplasmosis in patients
receiving immunosuppressive therapy.
J.AM.A. 211:657-60, 1970,

Anthony, C. W.: Disseminated toxo-
plasmosis in a liver transplant patient.
J. Amer. Med. Wom. Ass. 27:601-03,
1972,

Stinson, E. B., Bieber, C. P., Griepp,
R. B., Clarke, D. A., Shumway, N. E,,
and Remington, J. S.: Infectious com-
plications following cardiac transplan-
tation in man. Ann, Intern. Med, 74:
22-36, 1971.

Ruskin, J. and Remington, J. S. In
preparation.

Frenkel, J. K., Weber, R. W. and
Lunde, M. N.: Acute toxoplasmosis.
Effective treatment with pyrimethamine,
sulfadiazine, leucovorin, calcium and
yeast, J.A.M.A4. 173:1471-76, 1960.
Price, L. A. and Bondy, P. K.: Fatal
outcome after combined therapy for
megaloblastic leukemia and toxoplas-
mosis. Lancet 1:727, 1978.



