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Abstract

Background: Toxoplasmosis is an extremely rare disease that occurs in the
hosts contact with cat and dog frequently. Most human acute infections go
unnoticed in immunocompetent individuals, and gradually transformed into
chronic infection. However, while host immunity significantly waned, the
risk of reactivation of chronic toxoplasma infection is greatly increased. Reac-
tivation of latent toxoplasmic infection often presents with fever, leukopenia,
thrombocytopenia, neurological signs and pneumonia. However, for the
non-specific clinical and biological signs and its fetal outcome, toxoplasmosis
is often misdiagnosed and only revealed at autopsy. Case Presenation: We
report a case hospitalized for a week history of cough, anorexia and fatigue
with nasal bleeding for a day. After hospitalization, broad-spectrum antibio-
therapy was started without a clear diagnosis of infection. Then the patient
did a lot of investigations to search the cause of infection, but there were no
positive findings. However, an unexpected discovery was detected from peri-
pheral blood smears, shows 1 - 3 pm in diameter, scattered, short and bow
like microorganisms on Day 39 of hospitalization. Combined with the medi-
cal history and clinical manifestation, toxoplasmosis was diagnosed finally.
Unfortunately, secondary hemophagocytic syndrome (HPS) was diagnosed
only two days after targeted anti-infection therapy, and the patient died on
Day 45 of hospitalization. Conclusions: Patient with unexplained long-term
fever and neurological symptoms, interstitial pneumonitis or myocarditis,
toxoplasmosis should be positively considered. Only early diagnosis and
treatment can increase the possibility of a successful cure and avoid other
secondary diseases.

*These authors contributed equally to this work.
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1. Background

Toxoplasma is an obligate intracellular protozoan that belongs to the phylum
Apicomplexa, subclass coccidia [1]. Toxoplasmosis is an extremely rare but ag-
gressive infection disease. Primary infection is usually subclinical, but reactiva-
tion of latent disease may lead to fatal infection in immunocompromised pa-
tients. The clinical manifestation often presents with fever, leukopenia, throm-
bocytopenia, neurological signs and pneumonia, but these symptoms are often
non-specific [2]. The diagnosis remains difficult and the mortality rate is very
high in the absence of specific treatment [3]. In many reported cases, the diag-
nosis was confirmed by autopsy results finally. Therefore, it is particularly im-
portant to get early diagnosis.

Hemophagocytic syndrome (HPS) is an immune disorder characterized by
uncontrolled activation of lymphocytes, macrophages, and monocytes, and
overgrowth of inflammatory cytokines [4]. Symptoms include persistent fever,
pancytopenia, hepatosplenomegaly, and hemophagocytosis in bone marrow,
spleen, liver, and lymph nodes. Secondary HPS is mostly caused by infection,
malignant tumors, and autoimmune diseases, and the most common infec-
tion-related HPS is caused by Epstein-Barr virus (EBV), but uncommon infec-
tions, such as toxoplasmosis, are less reported.

Here we reported a patient diagnosed with toxoplasmosis-associated second-

ary HPS to improve the recognization of the disease.

2. Case Description

A 17-year-old girl was admitted due to a week history of cough, anorexia and fa-
tigue with nasal bleeding for a day. These symptoms appeared under no obvious
inducement and worsen progressively. She was sent to our hospital by classmates
for awareness of trance, slow response and high fever.

On presentation, the patient appeared face of acute ill, blood pressure was
100/70 mmHg, with 40°C fever, headache and impairment of consciousness, de-
nied any other complaints. Physical examination was performed after admission
with less cooperative. Positive signs included ecchymosis in both legs, red throat,
heart rate 140 times per minute and the spleen was palpated 4 cm below the rib-
cage. In laboratory findings (see Table 1), cytopenia was noted with leukopenia
of 0.21 x 10°/L, thrombocytopenia of 2 X 10°/L and anemia of 75 g/L. C reactive
protein (C-RP) of 61.9 mg/L. Lactate dehydrogenase (LDH) of 820 U/L. Liver
function, renal function, serum electrolyte, coagulation function, thyroid func-
tion, immunoglobulin, complement C3 and C4, triglyceride (TG), urinary hu-

man chorionic gonadotrop (HCG) and erythrocyte sedimentation rate (ESR)
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Table 1. Patient characteristics during hospitalization.

Patient characteristics Dayl Dayl0 Day20 Day30 Day42 Reference value
White blood cell (x10°/L) 0.21 2.01 3.47 0.61 0.27 4-10
Neutrophils (x10°/L) 0.03 1.41 1.91 0.39 0.09 2-7
Hemoglobin (g/L) 66 73 75 81 46 110 - 150 (Female)
Platelet (x10%/L) 6 34 205 68 1 100 - 300
Fibrinogen (g/L) 2.23 1.76 0.37 1.7-4.0
PT-INR 1.12 1.13 1.17 0.75-1.30
D-Dimer (mg/L) 10.36 8.61 5.65 0-0.55
FDP (ug/mL) 30.60 8.03 13.00 0-5.0
LDH (U/L) 820 <280
TG (mmol/L) 1.22 0.56 - 1.74
C-RP (mg/L) 61.9 <5.0 9.9 27.9 73.4 <5
Alanine aminotransferase (U/L) 18 24 68 20 47 10 - 40
Aspartate aminotransferase (U/L) 65 36 33 27 261 10 - 40
Total bilirubin (umol/L) 18.5 23.9 13.6 12.0 15.3 34-17.1
ESR (mm/h) 15 12 36 2 5 <10
Creatine kinase (U/L) 1209 18 26 - 140
Procalcitonin (ng/ml) 0.121  0.105 0-0.046

Dayl was considered as the day admitted to our hospital.

were all normal. Broad-spectrum antibiotherapy was started immediately, using
meropenem and amikacin.

However, fever persisted under anti-infection therapy. We subsequently ad-
justed the anti-infection program, including minocycline, fosfomycin, cefopera-
zone shubatan, biapenem, ceftriaxone, levofloxacin and cotrimoxazole. Moreo-
ver, we also used anti-viral treatment and blood cell growth factors for nearly
four weeks. During the treatment, the patient’s blood cells gradually returned to
normal, other indicators also gradually improved. However, the fever still re-
mains for more than 39°C without obvious chills, cough and expectoration.
Though the patient’s body temperature can be decreased to normal after gluco-
corticoid treatment followed with no obvious discomfort. Considering pro-
longed use of broad-spectrum antibiotics may lead to double infection, prophy-
lactic antifungal therapy was added with fluconazole.

In order to search the cause of infection, an extensive investigation was car-
ried out as follows. Index of rheumatic system such as ANA and ANCA were
normal. Etiological examination was all negative, including serology for hepatitis
B and C virus, HIV, HTLV-1, brucella, cryptococcus, Q-fever and typhoid ba-
cillus. Serology for EBV was negative for IgG and IgM. Acid-fast bacillus and
plasmodium were undetectable. Detection of Shigella and Salmonella in stool

culture was negative. Despite doing many times, bacteria could not be cultured
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from sputum, blood and bone marrow at all. Routine, biochemical and Crypto-

coccus detection of cerebrospinal fluid were all negative. Tri-phasic CT demon-

strated little inflammation of lungs, splenomegaly of 16 cm, the liver was en-

larged but homogenous with no focal lesions or bile duct dilatation, and no pa-

thological lymphadenopathy was noted.

No abnormal cell group was found in bone marrow specimens of the patient

by flow cytometry. In peripheral blood, Treg cells accounts for 0.33% (reference
value 5.23% + 0.94% in our lab) of T CD4" cells, and CD4/CDS8 ratio was 7.38
(reference value 1.41 + 0.31 in our lab) (see Figure 1). Bone marrow cytologic

examination indicated elevation NAP integral, considering the presence of in-

fection. Bone marrow biopsy was mildly hypercellular with expression of all

three hematopoietic lineages. The marrow cells had normal chromosomes.

18F-Fluorodeoxyglucose (FDG)-positron emission tomography (PET) revealed

multiple intense and heterogeneous FDG uptakes within the bone marrow, and

hepatosplenomegaly (see Figure 2).
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Figure 1. FCM analysis of peripheral blood specimens from the patient. (A, B) were analyzed on
admission, show the CD4/CD8 ratio was 7.73 and the percentage of CD4" CD25* CD127 low Treg
was 0.2% within CD4" T cell gate. (C, D) were analyzed on Day 24, show the CD4/CDS8 ratio was
7.66 and percentage of CD4" CD25* CD127 low Treg was 2.4% accounted within CD4" T cell gate.
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Figure 2. Axial fused FDG-PET image and coronal maximum intensity projection (MIP)
image revealing multiple intense and heterogeneous FDG uptakes within the bone mar-
row in multiple bones of the patient, it also shows the presence of hepatosplenomegaly.

From Day 30, the patient’s condition deteriorated with unchanged pancyto-
penia and worsening liver function tests, and the maximum body temperature
raise to about 39.5°C again. A third bone marrow aspirate on Day 37 revealed
severe hemophagocytosis (see Figure 3). Combined with HLH-2004 diagnostic
criteria, the patient fulfilled five of eight diagnostic criteria for hemophagocytic
lymphohistiocytosis (HLH) per HLH-2004 [5] (fever, splenomegaly, cytopenias,
hypofibrinogenemia and marrow hemophagocytes), so the patient was clearly
diagnosed with HPS. In order to find the causative factors of HPS, we again sent
out many pathogenic tests.

On Day 39, an unexpected discovery was detected from peripheral blood
smears, shows 1 - 3 um in diameter, scattered, short and bow like microorgan-
isms (see Figure 3). Then we ask the medical history again in detail, found that
she had the history of contacting cat and dog before hospitalization. After con-
sulting the relevant literature, we submitted Toxoplasma antibody test and the
result indicated that anti-Toxoplasma antibody-IgG was positive. Finally, the pa-
tient was diagnosed with toxoplasmosis-associated secondary hemophagocytic
syndrome on Day 40.

After a definite diagnosis, targeted anti-infection treatment with azithromycin
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Figure 3. (A, B, C) Peripheral blood smears results of the patient. This figure shows 1 - 3
um in diameter, scattered, short and bow like microorganisms (Giemsa stain, high power
view). (D, E, F) Haemophagocytosis are easy to see in bone marrow smears (Giemsa
stain, high power view).

and sulfamethoxazole was started immediately, and meropenem was also used to
treat secondary bacterial infection. Supportive treatment such as infusion of
blood products and fibrinogen was used as well. However, the efficacy was very
poor. Laboratory tests showed worsening liver function, worsening pancytope-
nia, severe coagulopathy. The patient eventually died of disseminated intravas-
cular coagulation (DIC) on Day 45.

3. Discussion

This case indicates the difficulties in diagnosis of toxoplasmosis, and long-term
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fever is the most vexing problems in clinical practice. Meanwhile, it can also be
suggested that secondary HPS is often fatal if the original disease was not well
controlled.

Human beings can be infected with toxoplasma by ingestion orhandling of
raw or undercooked meat (mainly pork and lamb) containing tissue cysts or
food or water containing oocysts excreted in the faeces of infected cats. The fol-
lowing acute infection is characterized by rapidly replicating tachyzoite stage
parasites that spread widely into host tissues until the infection is controlled by
host immune response [6]. Furthermore, most human acute infections go unno-
ticed in immunocompetent individuals, and gradually transformed into chronic
infection with Toxoplasma antibody-IgG positive [7]. However, while host im-
munity significantly waned, the risk to reactivation of chronic toxoplasma infec-
tion is greatly increased [8]. This case report describes a previously healthy girl
hospitalized and was diagnosed with acute toxoplasma infection. About two
weeks before the admission, the girl fell in love quickly and broke up with great
sadness three days before the admission. Meanwhile, she spent every day with
her own dog, included eating and sleeping. Therefore, the patient has an incen-
tive to immunosuppression and approach to infect toxoplasma.

In clinical manifestation, acute toxoplasma infection in immunocompromised
patients often presented with fever, leukopenia, thrombocytopenia, abnormal
liver function. Other symptoms may also occur, such as neurological symptoms,
interstitial pneumonitis and myocarditis [9]. Our case was hospitalized with fev-
er, severe thrombocytopenia, elevate AST level and neurological symptoms, in-
cluding headache and impairment of consciousness. However, all these findings
are all nonspecific, this also delayed the correct diagnosis and treatment of the
patient. We should carefully ask the patient’s medical history, looking for the
possibility of specific pathogen infection in patients while long-term antibiothe-
rapy was ineffective.

The method to diagnose toxoplasma infection may be multiple. Toxoplasma
can be detected from infected tissue (e.g. liver or lymph nodes biopsies) or from
body fluids (e.g. blood, bone marrow aspirate, cerebrospinal fluid). Alternative
approach is testing circulating Toxoplasma antigens, by IgM immunoblot assay
or by PCR DNA amplification, or by detecting changing titers of specific IgG,
IgM, and IgA antitoxoplasma antibodies indirectly [10]. However, for the
non-specific clinical and biological signs and its fetal outcome, toxoplasmosis is
often misdiagnosed and only revealed at autopsy. In the present case, the clinical
features of the patient were in accordance with toxoplasma infection. Further-
more, the high risk factors for toxoplasma infection were also supportive, such
as immunosuppression caused by emotional factors and contact with pet fre-
quently. In addition, toxoplasma was detected from blood. Something that needs
to be explained here is that at least three times of blood smears were made to ex-
clude the possibility caused by contaminants. We also submitted toxoplasma an-
tibody test and the result indicated that anti-toxoplasma-IgG was positive. The
results suggested that the patient had been infected with toxoplasma, and the
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admission is due to reactive toxoplasma infection caused by immunocompro-
mised. In general, the diagnosis of the patient is clear.

Unfortunately, although the patient was eventually diagnosed, secondary HPS
was diagnosed two days earlier. HPS is a life-threatening disease that characte-
rized as cytokine release syndrome caused by excessive but non-malignant acti-
vation of macrophages and/or histiocytes in bone marrow and other reticuloen-
dothelial systems [11]. Secondary HPS often relate to infection, malignance and
autoimmune diseases, and can occur at any age. The currently treatment is al-
ways refer to the program recommended by “HLH-2004" international organi-
zation [12]. However, the actual effect is not ideal, and the mortality rate is still
high.

After diagnosed of toxoplasma infection, targeted anti-infection therapy were
started immediately. However, the present case also incorporates secondary
HPS, indicates poor prognosis. In a review by Renoult ef al [13], the mortality
rate of toxoplasmosis complicating renal transplantation was exceeded 64%. P Y
Briand ef al [14] reported that a 12-year-old French child developed secondary
hemophagocytic syndrome due to toxoplasma infection and was eventually
cured, the cure may be related to the patient’s lack of obvious immune suppres-
sion and timely treatment against toxoplasma infection. M.-P. Guillaume et al
report a case of an AIDS patient presenting a HPS secondary to an extracerebral
form of systemic toxoplasmosis that was only revealed by specific PCR in tissue
other than the CNS, and the patient eventually died of ARDS and DIC [15].

In conclusion, patient with unexplained long-term fever and neurological
symptoms, interstitial pneumonitis or myocarditis, toxoplasmosis should be po-
sitively considered. Only early diagnosis and treatment can increase the possibil-

ity of a successful cure and avoid other secondary diseases.
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