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oil instead of standard MCT. In the next month, his ketone 
level was equal to 4.8 mg/dl and the patient developed calf 
muscle pain and cramp in his legs. Additional magnesium 
at dosage 350 mg/day was prescribed for correcting this 
problem and the patient returned to normal. With these 
nutritional modifications, the patient successfully has a 
ketogenic diet with above average blood sugar.
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Toxoplasmosis	and	Lymphoma:	The	Mimickers

Sir,
Cervical lymphadenopathy (CL) is a common clinical 
finding with a broad differential diagnosis and is frequently 
benign. Benign etiologies of CL which can mimic 
lymphomas include: infections like HIV or Epstein–Barr 
virus (EBV); autoimmune, hypersensitivity, or other 
benign disorders including sarcoidosis; benign reactive 
lymphadenopathies, like Kikuchi’s disease; and atypical 
potentially malignant lymphoproliferative disorders, 
including Castleman’s disease and lymphomatoid 
granulomatosis. We describe a 45‑year‑old woman who 
had coexisting toxoplasmosis and diffuse large B‑cell 
lymphoma (DLBCL) causing diagnostic dilemma.

A 45‑year‑old previously healthy housewife was admitted 
with high‑grade intermittent fever and bilateral neck 
swelling for 1 month. She used to live with cats. She had 
a history of significant weight loss, had no sick contacts 
and had no history of addictions. On examination, she 
had a fever of 100°F, tachycardia, and normal blood 
pressure. She had mild pallor and multiple lymph nodes 
in submandibular and supraclavicular regions bilaterally; 
largest measuring 2 cm × 2 cm, firm, nontender, and 
matted. Hemoglobin was 11.3 g/dl, total leukocyte 
count 8400/ml with normal differential, platelet count 

230,000/µL, erythrocyte sedimentation rate 47 mm in 
1 h. Blood chemistries were normal. Chest X‑ray was 
normal. Purified protein derivative test was negative. 
HIV, hepatitis B and hepatitis C serologies were negative. 
Ultrasonography (USG) of the neck showed multiple 
enlarged cervical lymph nodes largest of 3.8 cm × 1.9 cm 
in the left submandibular region, hypoechoic with 
central cystic areas. Power Doppler sonography was 
normal. Cervical lymph node biopsy showed numerous 
microgranulomas [Figure 1]. Toxoplasma IgG and IgM 
antibody titers were high. A 5‑fold increase in IgG antibody 
titer was seen in serial sample obtained 3 weeks later. She 
was diagnosed to have CL secondary to toxoplasmosis and 
was started on cotrimoxazole.

One month after starting cotrimoxazole, she was readmitted 
with continuing fever and increase in size of the cervical 
nodes. Her blood counts and chemistries were normal. 
Peripheral smear was normal. A repeat lymph node 
biopsy showed effacement of architecture replaced 
diffusely by large atypical cells (CD20 positive and CD3, 
CD15, CD30, CD10, S100, Bcl 6, and MIB negative) 
with eosinophilic cytoplasm, ill‑defined cell borders, 
irregular/round vesicular nuclei and eosinophilic nucleoli; 
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Infection with Toxoplasma gondii, an obligate intracellular 
protozoan is usually asymptomatic in immunocompetent. 
T. gondii has a complex life cycle and cats are the definitive 
host, where the sexual stage of reproduction occurs. 
Intermediate hosts for the organism, including mammals 
and humans, are then infected, usually through ingestion of 
oocysts contained in contaminated soil or infected raw or 
undercooked meat. Nearly 10%–20% of immunocompetent 
patients can have, a nonspecific and self‑limiting illness 
manifested most typically by isolated CL or occipital 
lymphadenopathy lasting for <4–6 weeks.[1,2] The patient 
had exposure to cats and, had histopathological and 
serological evidence for toxoplasma infection.

Benign causes of lymphadenopathy can include infections, 
autoimmune disorders, drug hypersensitivity reactions, 
sarcoidosis, and amyloidosis.[3] Infections commonly 
associated with persistent, multifocal lymphadenopathy are 
toxoplasmosis, tuberculosis, EBV, and HIV.[4] Immunity 
to toxoplasma depends principally on T‑lymphocytes 
and to a much lesser degree on antibody production.[5] In 
patients with hematological malignancies, stem cell or bone 
marrow transplant and T‑ and B‑cell depleting regimens 
are probably the important risk factor for reactivation 
of a latent toxoplasma infection. Impaired immunity in 
lymphoma patients can predispose them for infections like 
toxoplasmosis which may arise de novo or secondary to 
reactivation of latent infection.

USG of lymphnodes may help in identifying malignant 
lymph nodes in the neck including metastases and 
lymphoma. Gray scale sonographic features that help 
to identify metastatic and lymphomatous lymph nodes 
include size, shape and internal architecture (loss of 
hilar architecture, presence of intranodal necrosis, and 
calcification). Doppler sonography of lymphomatous 
lymph nodes tends to have both hilar and peripheral 
vessels. The high incidence of hilar vascularity in 
lymphomatous nodes is thought to be related to the fact 
that intranodal necrosis or keratinization is not common in 
lymphoma, and therefore, the hilar vessels of the nodes are 
preserved.[6] Advances in ultrasound (US) technology, such 
as contrast‑enhanced US, contrast‑enhanced endoscopic 
US, and real‑time elastography show potential to improve 
the accuracy of US for the differential diagnosis of benign 
and malignant lymph nodes.[7] The patient did not have any 
ultrasonographic features suggesting lymphoma.

Coexistence of two different etiologies for CL can cause a 
diagnostic dilemma, as in our case there was no evidence 
to suspect the presence of an underlying malignancy when 
the patient was evaluated for the first time. Only when the 
patient had an increase in the size of the lymphnodes an 
alternative cause for CL was considered. A repeat lymph 
node biopsy revealed lymphoma. CL have diverse causes, 
both benign and malignant which may coexist very rarely 
masking one another. We describe a 45‑year‑old woman 

Figure	 1:	 Cervical	 lymph	 node	 biopsy	 showing	 microgranuloma	
(a)	H	and	E,	×10,	(b)	H	and	E,	×40

a b

Figure	2:	Cervical	lymph	node	biopsy	showing	effacement	of	architecture,	
replaced	diffusely	by	 large	 atypical	 cells	with	 eosinophilic	 cytoplasm,	
ill‑defined	cell	borders,	irregular/round	vesicular	nuclei	and	eosinophilic	
nucleoli;	 suggesting	 diffuse	 large	 B‑cell	 lymphoma	 (a)	 cut	 section,	
(b)	H	and	E,	×40,	(c	and	d)	H	and	E,	×100

a b

c d

Figure	3:	The	abnormal	cells	showing	(a)	CD20	positivity	and	(b‑d)	CD3,	
CD15,	CD30	negativity

a b

c d

suggesting DLBCL [Figures 2 and 3]. Contrast‑enhanced 
computed tomography of chest and abdomen, and 
bone marrow study were normal. She was treated with 
rituximab, cyclophosphamide, doxorubicin, vincristine, and 
prednisone.
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who had both benign and malignant causes for CL together 
to help the readers to be aware of such rare presentations.
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