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Only in recent years has the complete clinical 
spectrum of illness caused by toxoplasmosis been 
defined. This is a condition which may cause diffi-
culties in diagnosis and therapy in medical, sur-
gical, pediatric, and ophthalmologic patients. In 
recent years members of our group have en-
countered patients with varied manifestations of 
toxoplasmosis. This report is concerned with a 
review of some of our challenging cases. 

Toxoplasmosis is caused by Toxoplasma 
gondii, a crescent-shaped protozoan. This orga-
nism multiplies intracellularly, and after a few 
days to weeks forms cysts containing from 50 to 
3,000 organisms. T. gondii produces infection in 
many animals, and causes both congenital and 
acquired infections in man. The congenital form 
may be subclinical or may be manifest by destruc-
tive lesions of the brain, eyes, and viscera. The 
acquired form is much more common than is 
usually believed. Available data now reveal that 
as much as one third of the adult population in 
the United States have specific antibodies to 
this organism, most often as a result of a previous 
subclinical infection. Occasionally, acquired 
toxoplasmosis is a symptomatic illness similar to 
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infectious mononucleosis, with fever 
and lymphadenopathy. Rarely the 
acquired form may produce a severe, 
disseminated illness characterized by 
myocarditis, pneumonia, or meningo-
encephalitis. Finally, acquired ocular 
disease caused by T. gondii may occur 
either alone, in a chronic form, or as 
a complication of systemic disease. 

Historical development 

According to Frenkel,1 toxoplasmo-
sis was first discovered in 1908 in a 
small rodent, the gondi, maintained 
in the Pasteur Institute of Tunis. 
Nicolle and Manceaux2 recognized in 
the gondi a fatal disease that was 
caused by a new organism which they 
named Toxoplasma (toxon for bow or 
arc and plasma for form). For the next 
3 decades toxoplasmosis remained an 
obscure disease of laboratory rodents 
studied at the Pasteur Institute of 
Paris and the Rockefeller Institute in 
New York City. It was not until Wolf 
and Cowen,3 in 1937, and Wolf et al,4 

in 1939, identified the Toxoplasma 
organism as a cause of congenital 
meningoencephalitis that this orga-
nism was recognized as a cause of 
human disease. 

Between 1940 and 1948 Dr. Albert 
Sabin5 described in detail this disease 
in children and developed methods of 
diagnosis and treatment. One phase of 
this work by Sabin and Feldman6 

resulted in the development of the so-
called "dye test," a new test which 
provided a method for the diagnosis 
of this illness. In brief, serum to be 
tested is mixed with live Toxoplasma 
organisms from the peritoneal exudate 
of an infected mouse. When serum 
contains Toxoplasma antibody, the 
surface of these organisms disintegrates 

or becomes irregular; serum which 
does not contain antibody does not 
affect the organism. The addition of 
methylene blue to the test facilitates 
the observation of the intact live 
organism. The results of this test can 
be correlated quantitatively with ani-
mal protection tests by antibody-con-
taining serum. 

In 1940 Pinkerton and Weinman,7 

and in 1952 Kass et al8 described dis-
seminated adult toxoplasmosis. Tha t 
same year Wilder9 found Toxoplasma 
in chronic chorioretinitis of human 
eyes. Frenkel and Jacobs10 noted a 
high incidence of Toxoplasma anti-
bodies in adults with this eye lesion, 
renamed it retinochoroiditis, and ad-
vanced the concept that the level of 
antibody was not important, but 
rather that the presence of any anti-
body (detected either by serologic test 
or skin test) could indicate chronic 
persistent infection. 

During the next few years informa-
tion was obtained on the methods of 
transmission of this disease by other 
than the congenital route. It was 
recognized that congenital transmis-
sion could explain the acute disease 
in the newborn. However, population 
surveys revealed an increasing inci-
dence of Toxoplasma antibodies with 
increasing age. This finding cannot be 
explained by congenital transmission. 
Furthermore, congenital transmission 
does not reveal the manner in which 
mothers of affected babies become in-
fected. An insect vector was sought but 
none was found. In 1954 the possi-
bility of transmission by carnivorous 
animals was advanced at Yale by 
Weinman and Chandler,11 who were 
able to transmit toxoplasmosis from 
infected rats to pigs by oral ingestion. 
These investigators speculated that 
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man might acquire this disease by eat-
ing pork. 

In 1956 Jacobs et al12 studied Toxo-
plasma cysts in the muscles of sheep, 
pigs, cattle, and horses and compared 
the biology of the cyst to that of the 
active organism. They showed that the 
cysts resisted gastric digestion and 
were readily infective when admin-
istered orally to an experimental ani-
mal, but the active forms that were 
nonencysted were not so readily infec-
tive. Finally, results of the studies of 
Desmonts et al,13 in Paris, indicated 
that eating uncooked meat was im-
portant in the transmission of toxo-
plasmosis. In 1965 he reported that in 
a tuberculosis hospital for children, 
raw meat was given for the treatment 
of tuberculosis. Prior to admission a 
low incidence of antibodies was found 
in the children, but within a year 
50% to 100% of these patients had 
acquired antibodies, depending on the 
type of raw meat consumed. Seven 
years later Kean et al14 reported an 
epidemic of toxoplasmosis among New 
York medical students after they had 
eaten undercooked hamburgers. 

These and other experiments and 
observations explained (1) the occur-
rence of toxoplasmosis in carnivorous 
animals, and (2) the occurrence of 
toxoplasmosis in people who often eat 
raw meat, such as steak tartare or 
kibbie, or poorly cooked meat such 
as steak and kabob. However, not 
explained is the high incidence of anti-
body in herbivorous animals such as 
sheep, rabbits, and pigeons, or in 
human vegetarians. 

About this time the possibility of 
the fecal-oral transmission of the dis-
ease was advanced. A Scottish parasitol-
ogist, W. M. Hutchison,15 fed infected 
mice to a cat and noted that the cat 

feces became infectious. Frenkel1 re-
ported that cat feces infectivity and 
excretion of Toxoplasma oocysts ap-
peared simultaneously 3 to 4 days after 
the cat ingested an infected mouse, 
and that oocyst excretion would persist 
for at least 2 weeks. He also demon-
strated the sexual stages of Toxo-
plasma in the intestinal epithelium of 
cats; this made possible the classifica-
tion of Toxoplasma as a coccidian 
sporozoan distinct from other coccidia. 
If one feeds oocysts to mice and ani-
mals other than cats, they develop 
tissue cysts and positive antibody but 
do not develop an enteroepithelial in-
fection or excrete oocyst. Laboratory 
workers who test positive cat feces 
often have seroconversion without be-
coming ill. Wallace16 studied anti-
bodies in persons on three Pacific 
atolls. On two of the atolls, cats, rats, 
dogs, and pigs were present. Forty-
three percent and 56% respectively of 
the people had positive antibodies for 
Toxoplasma; but on the one atoll with 
no cats or rats, only 7% of the in-
habitants had positive antibody. 

Clinical cases 

There are four main clinical forms 
of toxoplasmosis: congenital, ocular, 
lymphatic, and generalized. The clini-
cal findings in this disease and six 
cases are reported. 

Case reports 
Case 1. A 28-year-old res ident i n pedi-

atrics regular ly ate raw g r o u n d beef 
("steak tartare"); f a t i g u e a n d cervical 
a d e n o p a t h y w i t h o u t f ever d e v e l o p e d i n 
M a y 1971. H e t e r o p h i l e tests w e r e negat ive . 
I n A u g u s t h e r s y m p t o m s pers is ted a n d a 
T o x o p l a s m a I g M ind irec t f luorescent anti-
b o d y test ( IgM-IFA) was pos i t ive i n a h i g h 
t iter of 1 :1048 . T h i s was d iagnos t i c of a n 
early, acute stage of i n f e c t i o n . She treated 

require permission.
 on July 14, 2025. For personal use only. All other useswww.ccjm.orgDownloaded from 

http://www.ccjm.org/


74 Cleveland Clinic Quarterly Vol. 42, No. 1 

he r se l f w i t h s u l f a d r u g s f o r a m o n t h , b u t 
d i d n o t w a n t t o u s e p y r i m e t h a m i n e . H e r 
c o n d i t i o n i m p r o v e d . I n N o v e m b e r she 
c o n s u l t e d us a b o u t a n y p o s s i b l e e f fec t s o n 
f u t u r e p r e g n a n c i e s . A t t h a t t i m e r e s u l t s 
of h e r e x a m i n a t i o n w e r e n o r m a l , e x c e p t 
f o r a r e t i n a l scar . 

C a s e 2. A 25-year -o ld w h i t e m a n , a 
c i r c u i t c o u r t c l e rk , h a d f a t i g u e a n d 
e n l a r g e d ce rv i ca l n o d e s f o r 6 w e e k s . H e 
w a s g i v e n p e n i c i l l i n , b u t r e c e i v e d n o 
r e l i e f . H e was e x a m i n e d b y t h e s u r g i c a l 
se rv ice a t H e n r y F o r d H o s p i t a l ; r o u t i n e 
d i a g n o s t i c s t u d i e s w e r e n e g a t i v e . A b i o p s y 
of a ce rv ica l n o d e r e v e a l e d n o n s p e c i f i c 
g r a n u l o m a t o u s l y m p h a d e n i t i s . T h e p a t h o l -
ogis t s u g g e s t e d t h e p o s s i b i l i t y of toxo-
p l a s m o s i s . A t t h i s p o i n t w e o b t a i n e d a 
h i s t o r y of i n g e s t i o n of r a w k i b b i e ( l a m b ) . 
H e w a s i m p r o v i n g a n d t h e o n l y p h y s i c a l 
finding was a m i n o r d e g r e e of r e s i d u a l 
l y m p h a d e n o p a t h y . T h e T o x o p l a s m a in-
d i r e c t fluorescent a n t i b o d y ( I F A ) t i t e r w a s 

1 : 2 0 4 8 . ( I g M - I F A tes t w a s n o t a v a i l a b l e 
w h e n th i s p a t i e n t w a s seen . ) T h e h e t e r o -
p h i l e a g g l u t i n a t i o n t es t w a s n e g a t i v e . H i s -
to log ica l ly , t h e l y m p h n o d e s h o w e d r eac -
t ive f o l l i c u l a r h y p e r p l a s i a a n d i r r e g u l a r 
c lu s t e r s of e p i t h e l i o i d h i s t i o c y t e s w h i c h 
e n c r o a c h e d u p o n a n d b l u r r e d t h e m a r g i n s 
of t h e g e r m i n a l c e n t e r s (Figs. 1 and 2). I f 
t o u c h p r e p a r a t i o n of s u c h a n o d e is d o n e , 
o r g a n i s m s c a n s o m e t i m e s b e d e m o n s t r a t e d . 
B e c a u s e of t h e b e n i g n c o u r s e , t r e a t m e n t 
was n o t r e c o m m e n d e d . 

Toxoplasma lymphadenitis is re-
ported to be the most common mani-
festation of this disease in adults. I t is 
almost always benign and frequently 
asymptomatic. It may persist for weeks 
or months with variable fever, occa-
sionally with a rash, and rarely may be 
a severe illness. Fatigue and asthenia 
may be somewhat prolonged in these 
patients. Atypical lymphocytes in 

Fig. 1. I r regu la r clusters of ep i the l io id histiocytes in the biopsy specimen of the l y m p h node (case 
2) (hematoxyl in and eosin stain, X70). (Courtesy of J o h n W. Rebuck , Ph.D., M.D.) 
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Fig. 2. H i g h power view of epi the l io id histioc 
of J o h n W. Rebuck , Ph.D., M.D.) 

small number may be present. T h e 
pathologic findings, as we have in-
dicated, may be diagnostic. Dorfman 
and Remington 1 7 recently concluded 
that a typical lymph node histology 
plus a positive IgM-IFA test were 
diagnostic. This was based on a study 
of patients in whom biopsies estab-
lished the diagnosis of lymphadenop-
athy. Of 31 patients who had a Sabin-
Feldman dye test with a titer of 1:1024 
to 1:30,768, 97% had a positive IgM-
IFA test and the typical histopathology 
noted above. In contrast, of 114 pa-
tients who had malignant lymphoma, 
only two had dye test Toxoplasma 
titers exceeding 1:256, and only one 
patient had a positive IgM-IFA titer. 
In a third group of 87 surgical patients 
who underwent procedures other than 
lymph node biopsy, only five had 

in the l y m p h node (case 2) (XllOO). (Courtesy 

Toxoplasma titers over 1:256, and 
only one patient showed a positive 
IgM-IFA test. 

Case 3. A 31-year -o ld m a n , a b u t c h e r 
w h o a t e r a w b e e f , h a d a p r o d u c t i v e c o u g h , 
p l e u r a l p a i n , d y s p n e a , f a t i g u e , a n d f e v e r . 
T h e d i a g n o s i s w a s i d i o p a t h i c m y o c a r d i t i s . 
A n e p i s o d e of p o s s i b l e p u l m o n a r y e m b o l i 
a n d a s e r o s a n g u i n o u s p e r i c a r d i a l e f f u s i o n 
was t r e a t e d w i t h s t e r o i d s w i t h o n l y s l i gh t 
i m p r o v e m e n t . T h e seve r i ty of m y o c a r d i o p -
a t h y w a s e v i d e n t by a n E C G s h o w i n g 
p u l s u s a l t e r n a n s . B e c a u s e of h i s o c c u p a -
t i o n a n d a h i s t o r y of r a w m e a t i n g e s t i o n , 
severa l T o x o p l a s m a a n t i b o d y t i t e r s w e r e 
d o n e (Table). A c o u r s e o£ s u l f a d i a z i n e -
p y r i m e t h a m i n e w a s g i v e n b a s e d o n t h e 
c h a n g i n g T o x o p l a s m a se ro logy t i t e r s . 
Figure 3 s h o w s t h e p a t i e n t ' s r o e n t g e n o -
g r a m w h e n h e w a s first s e e n , a n d t h e 
m a r k e d i m p r o v e m e n t a y e a r l a t e r f o l l ow-
i n g a c o u r s e of T o x o p l a s m a c h e m o t h e r a p y . 
C l i n i c a l l y , t h e p a t i e n t i m p r o v e d . 
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Table. Serial Toxoplasma antibody 
titers in a patient with 

myocardiopathy (case 3) 

Sabin- Indirect 
Feldman fluorescent 

Date dye test antibody test 

7-10-71 1:256 1:128 
10-5-71 1:512 1:512 

11-12-71 1:32 1:32 

Generalized adult toxoplasmosis 
may mimic other diseases and may be 
a diagnostic problem particularly in 
the immunosuppressed patient. In the 
latter instance, diagnosis is difficult, 
and other similar illnesses may coexist. 
Myocarditis and pericarditis with a 
sanguinous type of fluid, as demon-
strated in our patient, meningoen-
cephalitis, pneumonia, and even hepa-
titis have been described. 

Case 4. Another patient, a 19-year-old 
truck driver at age 16, without any asso-
ciated illness, developed temporal lobe 
seizures which progressed, despite medi-
cal management. All studies were nega-
tive except a localization on the EEG. 
A temporal lobe tumor was resected. Our 
neuropathologist, Dr. Jose Bebin, diag-
nosed a granuloma (Fig. 4) and pursued 
this further to show typical Toxoplasma 
organisms (Fig. 5). 

It was at that time that we saw the pa-
tient. The Toxoplasma IFA titer was 
1:256. He was given a 1-month course of 
chemotherapy with sulfadiazine and pyri-
methamine. His Toxoplasma titer sub-
sequently dropped, and the seizures ceased 
completely without anticonvulsant medica-
tion. 

In this patient the Toxoplasma titer 
is not a high titer diagnostic of an 
acute illness, but as indicated, it is 
compatible with a chronic persistent 
infection similar to that described for 
ocular toxoplasmosis. 

Vol. 42, No. 1 

Case 5. A 52-year-old man had a his-
tory of decreased vision for 3 weeks and 
then sudden deterioration of his focal 
vision down to 20/400 in the right eye. 
Clinical findings were normal except for a 
positive Toxoplasma dye test of 1:512. 
This titer level, although it may be 
present in asymptomatic persons, never-
theless indicated the patient was infected. 
He was given a course of pyrimethamine-
sulfadiazine and prednisone. His symp-
toms and eye lesion improved (OD vision 
20/70), but 15 months later he had a 
relapse and a new eye lesion appeared. He 
was again given prednisone, but not anti-
parasitic medication, and again he im-
proved. 

It is controversial whether one 
should treat patients with suspected 
ocular toxoplasmosis with both chemo-
therapy and prednisone. Some hold 
that this is a hypersensitivity reaction 
and that the main thrust of treatment 
should be with corticosteroids alone. 
A few cases have been treated with 
laser, which can be very specifically 
directed at the site of the infection. 

Case 6. A 26-year-old pregnant patient 
developed fatigue, fever, and lymphade-
nopathy during the 4th month of preg-
nancy. She had read an article about toxo-
plasmosis and requested her physician to 
do a Toxoplasma antibody test which was 
positive. We were consulted when she was 
61/2 months pregnant, and we sent her 
sera to Dr. Jack Remington of Stanford 
University. The IgM-IFA antibody titer 
was positive, 1:1024. We treated her for 1 
month with sulfadiazine and pyrimetha-
mine. She subsequently delivered a nor-
mal infant with no evidence of infection 
by the IgM-IFA test. 

T h e pregnant patient with possible 
toxoplasmosis is of major concern. In 
some states there is new legislation 
pending or enacted requiring routine 
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Fig. 3. T h e chest roen tgenogram of a 31-year-old b u t c h e r showing m a r k e d cardiac en l a rgemen t 
and congestive changes (6-1-71), and resolut ion of these findings a f te r t r e a t m e n t w i th sulfadiazine-
p y r i m e t h a m i n e (3-20-72) (case 2). (Courtesy of Wolf F. C. Duvernoy , M.D.; to be pub l i shed as 
a case report . ) 

Fig. 4. Cerebra l cortical g r a n u l o m a showing calcific deposits , per ivascular p lasma cell, lympho-
cyte and large m o n o n u c l e a r cell inf i l t ra tes (case 4) (X175). (Courtesy of Robe r t Kn igh ton , M.D. 
a n d Jose Bebin , Ph.D.) 
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Fig. 5. Silver p r e p a r a t i o n of cerebral g r a n u l o m a reveals i n n u m e r a b l e smal l s t ruc tures largely 
w i th in t h e cytoplasm of m o n o n u c l e a r cells, each 5 microns and occurr ing in cystic-like clusters. 
Many have a crescent o r sickle shaped cell body suggest ing Toxoplasma gondii (case 4) (Grocot t 
s tain, X1065). (Courtesy of Rober t Kn igh ton , M.D. and Jose Bebin, Ph.D.) 

Toxoplasma testing of pregnant 
women. This seems quite premature, 
because an accurate test adequate to 
meet this demand is not generally 
available, and it is not yet possible to 
interpret the results in all cases. In 
suspected cases we send the patient 's 
serum to the state laboratory that can 
provide reliable results. 

As in the first patient (case 1) and 
this patient, we must answer questions 
such as these: Wha t is the incidence of 
congenital toxoplasmosis? T h e answer 
is something like 1 in every 2,000 to 
5,000 births. Wha t are the chances of 
the infant having toxoplasmosis if the 
mother has an infection dur ing preg-
nancy? A recent report by Desmonts 
and Couvreur1 8 indicates an incidence 
lower than that previously reported. 

They examined serum specimens be-
fore or early and late in pregnancy to 
determine the number of pregnant 
women who had acquired Toxoplasma 
infections. They also determined the 
number of infants who had acquired 
the disease. They concluded that the 
majority of infants born of mothers 
who had the infection dur ing preg-
nancy are not affected; and when they 
are, the infection is usually subclinical. 
About one third of infants had posi-
tive antibody titers. If infection oc-
curred in the first two trimesters, 10% 
of the infants had clinical infections, 
and in 5% the infection was severe. 

Another important question is how 
long can the mother be infected with 
regard to subsequent pregnancies? 
There is one report of parasitemia 

require permission.
 on July 14, 2025. For personal use only. All other useswww.ccjm.orgDownloaded from 

http://www.ccjm.org/


Spring 1975 Clinical spectrum of toxoplasmosis 79 

persisting in one patient for 14 
months,19 but in most cases the disease 
is of short duration and subsequent 
pregnancies are not affected. 

When is a therapeutic abortion ad-
visable? It is recommended when toxo-
plasmosis is contracted early in preg-
nancy, and there is definite evidence of 
clinical infection. Toxoplasmosis does 
not cause habitual abortion. Of course, 
there is concern about treating the ill-
ness during pregnancy, since pyrimeth-
amine is teratogenic. It was for this 
reason that Desmonts and Couvreur18 

used spiramycin, an erythromycin-like 
drug that affected the mother's orga-
nism and the placental organism, but 
did not cross over into the fetus. 

Prevention and treatment 

How do we apply current knowl-
edge of toxoplasmosis to the preven-
tion and treatment of this infection? 
There are three common methods of 
transmission of this illness and rarely 
some unusual ways of transmission: 
(1) Transplacental or congenital trans-
mission occurs in many animals in-
cluding man. Prior infection protects 
subsequent pregnancy. (2) Carnivo-
rous transmission is dependent on the 
persistence of an asexual cycle of tissue 
cysts which resist the digestive juices. 
In man this mode of transmission usu-
ally occurs by eating raw or under-
cooked meat. One can become infected 
by handling raw meat. The tissue cyst 
is killed by thorough cooking or ordi-
nary freezing. (3) The exact role of 
fecal-oral transmission of Toxoplasma 
in man is unknown. The enteric cycle 
of this disease occurs only in the cat 
family (Felidae). If a cat eats a mouse 
infected with tissue trophozoites or 
cysts, the cat will develop the intestinal 
sexual phase and excrete eggs which 

initially are shed unsporulated and be-
come infective only when sporulated. 
The rate of sporulation, depending on 
the temperature of the soil, occurs in 
about 3 days at ambient temperatures 
and longer when it is cold. These 
oocysts resist many environmental fac-
tors. Only a small percentage of cats 
are infectious at any given time and 
the duration of infectiousness is usu-
ally only several weeks. However, im-
munity is not absolute and they may 
become infectious again. It is difficult 
to diagnose infectious toxoplasmosis in 
a cat. The presence of antibody titers 
is not an indication, and it is difficult 
to distinguish the oocysts in the stool 
from other common cat parasites. 
Therefore, it is not possible to take 
the family pet to the veterinarian to 
find out if the animal is infectious. 
Domestic cats as well as other mem-
bers of the cat family (ocelot, puma, 
jaguar, Asian leopard, bobcat) can 
have the enteric phase. Dubey20 found 
that 57.9% of adult stray cats from 
Iowa and Missouri have Toxoplasma 
antibodies. 

Knowing this about the epidemiol-
ogy of this disease, how do we advise 
our patients concerning prevention? 
A patient who is actively infected 
should not become pregnant. If she is 
pregnant, she should strictly adhere to 
preventive measures, not eat any raw 
or poorly cooked meat, and take 
special precautions about cats. Finally, 
probably patients with active infec-
tions during the last half of preg-
nancy should be treated medically; in 
the first half, abortion should be con-
sidered. The infections that occur in 
the early part of pregnancy are much 
more likely to cause severe, congenital 
defects. 

Avoidance of this illness by carni-
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vorous transmission obviously depends 
on not eating raw meat (unless pre-
viously frozen for 24 hours) and wash-
ing one's hands thoroughly after han-
dling raw meat. 

T o prevent this disease in domestic 
cats, the only practical method is to 
feed the cat a controlled diet of 
canned or boiled food which has been 
sterilized, to keep the cat in the house, 
and not allow it to hunt. However, if 
the cat is an outdoor cat, it may be-
come infected. T o avoid acquiring in-
fection from such an animal, a litter 
pan should be used and feces should 
be flushed down the toilet daily be-
cause oocysts are not infective until 
sporulated after a day or two. The 
litter pan should be incinerated if 
disposable or sterilized with scalding 
water or 10% ammonia (other disin-
fectants are not effective). Children's 
sandboxes where cats frequent should 
be covered and gloves should be worn 
when one works in contaminated soil. 
Pregnant women should avoid cats 
with uncertain habits. 

What is the current method of 
active treatment of this infection?21 

There is good evidence from animal 
experiments that the combination of 
sulfonamide with pyrimethamine is 
effective. There are no controlled 
studies in man, but combined therapy 
seems reasonable. Sulfadiazine or 
triple sulfonamides should be used; 
other types of sulfa drugs such as 
sulfisoxazole, should not be used be-
cause they are not effective, at least 
in the animal models. We use sulfa-
diazine, usually a dose of 4 g daily. 
Pyrimethamine is given orally in a 
dose of 25 mg twice a day, and after a 
week or two when improvement oc-
curs, the dose is given once a day. Both 
agents are given for about 1 month. 
We give citrovorum factor, 6 mg/day, 

intramuscularly, to prevent the anti-
folic acid effect of pyrimethamine. 
Since these drugs can have serious side 
effects, close monitoring of the patient 
is desirable. 

Most patients with acute Toxo-
plasma lymphadenitis should not be 
treated. The patient should be care-
fully examined, however, to exclude 
the presence of dissemination or 
ocular involvement. In more severe 
forms of adult toxoplasmosis or if the 
patient is immunologically deficient, 
treatment is recommended. For ocular 
infections, the use of a pyrimethamine-
sulfonamide-corticosteroid combina-
tion is advocated by most experienced 
clinicians.22 
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