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oxoplasma gondii, a worldwide-distributed parasite, may infect
many vertebrates, including humans, but the natural host is house
cat and other members of the Felidae family.1 This organism is an

A Trojan Horse in Intensive Care Unit:
Toxoplasma gondii

AABBSSTTRRAACCTT  OObbjjeeccttiivvee:: Toxoplasmosis attains clinical significance as an opportunistic infection
with high mortality in immunosuppressed individuals. The aim of this study was to assess the
anti-Toxoplasma gondii antibody seropositivity rate in intensive care unit patients (ICU) who are
immunosuppressed due to underlying critical illness. MMaatteerriiaall  aanndd  MMeetthhooddss::  One hundred and
three (51 males, 52 females) patients in intensive care units and 78 healthy volunteers (39 males,
39 females) were enrolled in the study. Blood samples were collected from all patients within the
first 24 hours of hospitalization in the ICU and anti-T. gondii IgG and IgM antibodies were tested
by enzyme-linked immunosorbent assay. RReessuullttss:: IgG antibodies to T. gondii were positive in 58
(56.3%) patients in the ICU and in 19 (24.3%) healthy volunteers. IgM antibodies were positive
in 15 patients (13.8%) in the ICU and in five healthy volunteers (6.4%) in the control group. The
difference in the IgG seropositivity rate between the patient and the control group was statisti-
cally significant (p< 0.05). The seropositivity rate of anti-T.gondii IgM was higher in the patient
group with no significance (p> 0.05). CCoonncclluussiioonn::  Toxoplasma seropositivity is common in ICU
patients. Toxoplasmosis should be considered in immunosuppressed patients in the ICU and sero-
logical screening may be performed to prevent severe toxoplasmosis.
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ÖÖZZEETT  AAmmaaçç:: Toksoplazmoz, bağışıklığı baskılanmış bireylerde yüksek mortalite ile seyreden
fırsatçı bir enfeksiyon olarak klinik öneme sahiptir. Bu çalışmada, zemindeki kritik hastalıkları
nedeniyle bağışıklığı baskılanmış olan yoğun bakım hastalarında anti-Toxoplasma gondii anti-
korlarının prevalansının belirlenmesi amaçlandı. GGeerreeçç  vvee  YYöönntteemmlleerr:: Yoğun bakım birimlerinde
yatan 103 hasta (51 erkek, 52 kadın) ve 78 sağlıklı gönüllü (39 erkek, 39 kadın) çalışmaya dahil
edildi. Kan örnekleri yoğun bakımda yattıkları ilk 24 saat içinde alındı ve enzim aracılı immü-
nosorbent deney yöntemi ile anti-T. gondii IgG ve IgM antikorları araştırıldı. BBuullgguullaarr:: Yoğun
bakımda yatan 58 hastada (%56,3) ve 19 gönüllüde (%24,3)  anti-T. gondii IgG antikorları pozi-
tif bulundu. IgM antikorları ise yoğun bakımda yatan 15 hastada (%13,8) ve 5 gönüllüde (%6,4)
saptandı. Gruplar arasında IgG seropozitiflik oranı istatistiksel olarak anlamlı bulundu (p< 0,05).
Buna karşılık, anti-T. gondii IgM oranı yoğun bakım hastalarında fazla olmasına rağmen, bu fark
istatistiksel açıdan anlamlı değildi (p> 0,05). SSoonnuuçç::  Yoğun bakım hastalarında toksoplazma se-
ropozitifliği nadir değildir. Bağışıklığı baskılanmış yoğun bakım hastalarında toksoplazmoz ola-
bileceği akılda tutulmalı, ciddi toksoplazmoz gelişme riskini önlemek için serolojik araştırmalar
yapılmalıdır.
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obligate intracellular parasite and is found in two
forms in humans. The actively proliferating
trophozoites, or tachyzoites, are usually seen in the
early, more acute phases of the infection. The rest-
ing forms or tissue cysts are primarily found in
muscle and brain tissues, probably due to the host
immune response.1

Toxoplasmosis attains clinical significance in
two major situations, as a cause of congenital in-
fection and as an opportunistic infection with high
mortality in immunosuppressed individuals.2-7

Twenty percent of the U.S. population is seropos-
itive for T. gondii immunoglobulin G (IgG), mak-
ing this one of the most prevalent and probably
the only chronic parasitic infection lasting a
human lifetime.8 Seropositivity rates for T. gondii
in two large cities in Turkey were reported as
23.1% for İzmir and 36% for Kayseri.9,10 The high
seropositivity rates suggest that the majority of in-
fections are mild, with most people exhibiting few
(ie, cold or mild case of flu) or no symptoms. On
the other hand, studies have shown higher rates of
symptomatic infection in immunecompromised in-
dividuals such as those with HIV infection.11 The
prevalence of Toxoplasma gondii-induced en-
cephalitis may increase up to 40% in patients with
AIDS.12-14 Toxoplasmosis in intensive care unit
(ICU) patients who are immunocompromised due
to underlying critical illness has received relatively
little attention. The aim of this study was to assess
the anti-Toxoplasma gondii antibody seropositiv-
ity rate in ICU patients by testing for IgG and IgM
antibodies to T. gondii.

MATERIAL AND METHODS

SUBJECTS

Written informed consent was obtained from all
individuals or their family members and the insti-
tutional review board approved the study. The
study was run in accordance with the ethical prin-
ciples for human investigations, as outlined by the
Second Declaration of Helsinki. The study group
consisted of 103 (51 males, 52 females) patients
hospitalized in the ICU of the Department of Anes-
thesiology and Reanimation Ankara University

Medical Faculty between 2005 and 2006 and 78
healthy volunteers (39 males, 39 females). Blood
samples were collected under sterile conditions
from all patients within the first 24 hours of hospi-
talization in the ICU. Samples were centrifuged at
1000 r.p.m. and the sera were separated. The sera
were stored at -20 Co until tested.

Non-medical staff members of the Ankara
University Medical Faculty and their relatives
comprised the control group. All volunteers were
healthy individuals without any known medical
problems.  Blood samples were collected from all
healthy volunteers under sterile conditions and
were centrifuged at 1000 r.p.m. to separate the sera.
The sera were stored at -0Co until tested.

SEROLOGICAL TECHNIQUE

Enzyme-linked immunosorbent assay (ELISA) was
used for determination of anti-T. gondii IgG and
IgM antibodies. The ELISA kit was provided by a
commercial manufacturer (EUROIMMUN, Ger-
many). The test procedure was run according to the
instructions of the manufacturer, which used per-
oxidase-labelled anti-human IgG (rabbit) to deter-
mine IgG antibodies and peroxidase-labelled
anti-human IgM (goat) to determine IgM antibod-
ies. The cut-off values recommended by the manu-
facturer were used for IgG (10 IU ml-1) and IgM
antibodies. The absorbance of serum samples was
divided by the absorbance of the calibrator; if the
ratio was >1 the sample was considered positive for
IgM antibody.

STATISTICAL ANALYSIS

SPSS version 15.0 for Windows pocket program
was used. Chi-squared test was adopted for cate-
gorical variables. The difference was considered
statistically significant when the p< 0.05.

RESULTS
The age of the patient group ranged between 18
and 81 (mean age 53.9 ± 13.9) and the control
group between 24 and 66 (mean age 51.4 ± 9.2).
The diagnoses of patients on the first day of admis-
sion were as follows; respiratory failure (34 pa-
tients), multi-trauma (25 patients), malignancy (14
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patients), renal failure (13 patients), neurological
disorders (12 patients), and liver failure (5 patients).
Mean APACHE II score on admission was 20.1±3.2.
Fifty-eight patients (56.3%) in the ICU and in 19
(24.3%) individuals in the control group were pos-
itive for IgG antibodies to T. gondii. IgM antibod-
ies were positive in 15 patients (13.8%) in the ICU
and in 5 healthy volunteers (6.4%) in the control
group. The sero-prevalence distributions of the two
groups were shown in Table 1. The difference in
the IgG seropositivity rate between the patient and
the control group was statistically significant (p<
0.05). The seropositivity rate of anti-T. gondii IgM
was higher in the patient group with no signifi-
cance (p> 0.05) (Table 1).

DISCUSSION
T. gondii is the most common protozoan causing
opportunistic infections in immunocompromised
individuals and has been associated with severe
manifestations of immunosuppression in different
clinical conditions such as lymphoreticular neo-
plasias, solid organ transplants and AIDS.15 We in-
vestigated the seropositivity rate of toxoplasmosis
in ICU patients, using ELISA to determine levels of
anti-T. gondii IgG and IgM antibodies on the first
day of ICU stay. The present results revealed higher
positivity rates for T. gondii IgG and IgM antibod-
ies in ICU patients (56.3%) compared with the
controls (24.3%) with a statistically significant
difference (Table 1). These findings may be at-
tributed to the altered immunity of ICU patients.

In immunocompetent individuals acute ac-
quired Toxoplasma infection is usually self-limiting
and rarely requires specific treatment.16 Following

acute infection, T. gondii remains viable in the form
of tissue cysts which reproduce slowly throughout
the life span of the host, thus characterizing the
chronic phase of infection. During this phase, the
tissue cysts are controlled by the humoral and cel-
lular immune system, involving Tlymphocytes and
macrophages, which are continuously stimulated by
parasite antigens. As a result, parasite multiplication
is more active and persists for longer periods in less
immunologically active tissues such as the central
nervous system.17,18 Immunocompromised hosts, es-
pecially those with deficient cellular immunity, are
at risk of recrudes- cence of chronic infection and
dissemination, with the occurrence of fulminating
disease. Patients with neoplasia, collagen tissue dis-
ease, and transplant recipients under immunosup-
pressive therapy or haemodialysis patients with
chronic renal failure have deficient cellular immu-
nity, and this makes them susceptible to the infec-
tion.5,6 In immunocompromised patients, the
infection most often involves the nervous system,
with diffuse encepha- lopathy, meningoencephali-
tis or cerebral mass lesions.1

Critically ill patients frequently demonstrate
profound immunity abnormalities due to their ill-
ness or to treatment regimes used.19 In the ICU, sys-
temic inflammatory response syndrome or  shock
develops in a high number of admitted patients,
which induces the release of catecholamines and
glucocorticoids into the systemic circulation.20

During systemic inflammatory response syndrome
and the compensatory anti-inflammatory response
syndrome, the immune function may be im-
paired.21-24 Individuals with immunity abnormali-
ties such as ICU patients, who had been previously
infected with T. gondii, may show increased IgG
antibody titres or less frequently, increased titres
of acute-phase antibodies, which may be inter-
preted as reactivation. T. gondii infection produces
IgM, IgA, IgE and IgG antibodies, with the first
three being detected early during the course of in-
fection. IgM antibodies that indicate acute infec-
tion are the first to occur and can be detected 7-15
days after infection followed by a progressive de-
cline and disappearance of these antibodies within
a few months. IgG antibodies indicate chronic in-

ICU patients Control group

(n= 103 ) (n= 78)

n % n %

Anti-T.gondii IgG* 58 56.3 19 24.3

Anti-T.gondii IgM 15 13.8 5 6.4

TABLE 1: Anti-T. gondii IgG and IgM  antibodies in 
intensive care unit patients and controls.

ICU, intensive care unit; IgG, immunoglobuline G; IgM, immungolobuline M,
T. gondii, Toxoplasma gondii.
* p< 0.05.
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fection and an increased titre of IgG antibodies
might show reactivation.15 Results compatible with
reactivation or acute infection may influence the
treatment protocol of the ICU patient. 

The diagnosis of acute toxoplasmosis is prima-
rily centered on a combination of clinical and lab-
oratory data. The serologic diagnosis of toxoplas-
mosis is very complex and has been discussed ex-
tensively in the literature; a number of additional
procedures, some of which are automated, have
been developed. These methods include enzyme
immunoassays, some of which are automated,

ELISA tests, direct agglutination, immunofluores-
cence assay (IFA), immunocapture and im-
munoblot. The ELISA is the most common method
because of its efficacy, ease of use, and low cost and
availability. More sensitive and specific procedures
such as polymerase chain reaction has been shown
to be effective.15

In conclusion, Toxoplasma seropositivity is
common in ICU patients; thus toxoplasmosis
should be considered in immunocompromised pa-
tients in the ICU and serological screening may aid
to prevent severe toxoplasmosis.
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