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Abstract

Cystoisospora belli is a parasite in tropical and subtropical regions. It is transmitted via a direct fecal-oral cycle and is more 
common in areas with poor sanitation and warm weather. Severe cases have been reported in patients with HIV, organ 
transplants, and tumors worldwide. People with HTLV-1 are also at risk of persistent parasitic coinfections, such as S. 
stercoralis and C. belli. We describe a couple of cases of cystoisosporiasis in patients with HTLV-1 infection. The first case is a 
45-year-old female who presented chronic watery diarrhea, for which she was diagnosed with C. belli infection. Thus, she was 
treated with TMP/SMX. An ATL diagnosis was made on the same admission. The second case is a 33-year-old female patient 
with a previous diagnosis of HTLV-1 who went to the emergency room multiple times due to recurrent watery diarrhea after 
multiple treatment and prophylaxis schemes. The cases suggest a potential link between C. belli infection in HTLV-1 patients 
and early development of ATL. Routine modified acid-fast staining should be conducted for C. belli in HTLV-1 patients. Further 
research is necessary to determine the potential association between this coccidia and HTLV-1.
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Introduction

Cystoisospora belli, formerly known as Isospora belli, is a 
type of coccidian parasite that resides in the gastrointestinal 
tract and is transmitted via a direct fecal-oral cycle. This 
parasite is found globally but more commonly in tropical and 
subtropical regions such as Africa, the Caribbean, Central 

and South America, and Southeast Asia. Cystoisosporiasis is 
more common in areas with poor sanitation, warm weather, 
and crowded living conditions [1].

C. belli can cause diarrhea in healthy individuals, which 
usually resolves within a few days. However, people with 
compromised immune systems, such as those with AIDS, 
leukemia, lymphomas, organ transplants, or HTLV-1 infection, 
may experience acute or chronic enteritis with more severe 
symptoms [2-5]. Cystoisosporiasis is characterized by watery 
diarrhea, abdominal pain, fever, nausea, vomiting, anorexia, 
and significant weight loss that can lead to dehydration and 
cachexia. Additionally, it may present with eosinophilia, 
steatorrhea, and Charcot-Leyden crystals [1]. 
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People with HTLV-1 are also at risk of persistent parasitic 
coinfections, such as Strongyloides stercoralis and C. belli. The 
former is known to be associated with an early development of 
ATL in patients with HTLV-1. On the other hand, there have been 
reported cases of patients with HTLV-1 and C. belli developing 
ATL earlier [6]. Therefore, there could be an association 
between these pathogens, similar to that with S. stercoralis.

Cystoisospora belli infections can last for months, and 
relapses are common, but their reason is unknown. Two 
studies conducted in Peru indicated that cystoisosporiasis 
(8.4% to 10.6%) is one of the most common intestinal 
infections among HIV patients [7,8].

This coccidial parasite can be identified by examining 
stool samples under a microscope with a modified acid-fast 
staining technique [9]. Once the diagnosis of C. belli infection 
is made, the recommended treatment is TMP/SMX (160/800 
mg) taken orally twice daily for seven to ten days.

Here, we report two cases of C. belli-associated persistent 
diarrhea in HTLV-1-infected patients.

Case Report #1

A 45-year-old female patient from Lima presented to the 
emergency department with four weeks of watery diarrhea 
and diffuse abdominal pain. The diarrhea did not contain 
mucus or blood and occurred approximately five to six times 
daily. Two weeks before admission, the frequency of diarrhea 
increased to eight to nine times a day, and the patient began 
feeling weak. Therefore, the patient went to the emergency 
room, where she received hydration, and a stool ova & parasite 
test was performed, which returned negative. One week before 
admission, the patient’s symptoms persisted, and she began 
experiencing moderate to severe colicky abdominal pain. The 
patient’s condition deteriorated on the day of admission, and 
she experienced crampy muscle pain and tremors in her hands. 
These symptoms prompted her to seek medical attention at 
the emergency room, where she was subsequently admitted 
to the Infectious Diseases service. 

Regarding her past medical history, she was previously 
diagnosed with HTLV-1 in 2019 after experiencing a 
clinical picture similar to the current one, in which she was 
diagnosed with cystoisosporiasis. S. stercoralis and HIV were 
ruled out at that time. She was started on TMP/SMX 160 mg 
(TMP component) orally twice daily for ten days, which led 
to a complete improvement of symptoms after one week. The 
patient had pulmonary tuberculosis when she was five years 
old, which was treated successfully with first-line drugs. 

On the day of admission, during the patient’s physical 
examination, it was noticed that she had tachycardia and 

appeared moderately dehydrated. The laboratory tests 
indicated mild anemia with a hemoglobin level of 10.6 mg/dL 
(MCV 92.2 and MCH 30.3), WBC of 15,330/mm3 (neutrophils 
3500 cells/mm3, eosinophils 80 cells/mm3, basophils 90 
cells/mm3, monocytes 820 cells/mm3, lymphocytes 10,840 
cells/mm3), and platelets of 241,000/mm3. Hypokalemia was 
also evident at 3.18 mmol/L, while sodium (141 mmol/L) 
and chloride (99 mmol/L) levels were within the normal 
range. Albumin was at 3.78 g/dL, and C-reactive protein was 
negative. Kidney function was normal, indicated by a serum 
creatinine level of 0.78 mg/dL, while liver function showed 
mild elevation of transaminases, with AST 109 U/L and ALT 
82 U/L. The glucose level was 98 mg/dL. 

The most significant finding from a biochemical 
perspective was the presence of hypercalcemia, with a level 
of 11.5 mg/dL (ionic calcium 1.57 mmol/L). The patient was 
administered fluids in the emergency room, which improved 
tachycardia and hydration status. Once hospitalized, a stool 
ova & parasite test was conducted, initially showing negative 
results. However, a modified acid-fast stain was performed, 
which was positive for Cystoisospora belli. Subsequently, a 
specific treatment was prescribed with TMP/SMX 160 mg 
(TMP component) twice daily orally, which led to clinical 
improvement.

The patient was tested again for HIV, but the result was 
negative. Hematology and oncology were consulted, after 
which a peripheral blood smear was performed (Figure 1). 
The report showed increased lymphocyte count, atypical 
lymphocytes, and flower cells with no blasts. The atypical 
lymphocytes constituted 50% of the white blood cells, 
while flower cells were 5%. The red blood cells exhibited 
anisocytosis (1+) with no evidence of hemolysis. Platelets 
were within the normal range. Based on these findings, the 
patient was diagnosed with acute adult T-cell leukemia/
lymphoma and was referred to the oncology service to start 
chemotherapy.

Figure 1: Peripheral blood smear from Case #1 before 
starting chemotherapy, showing atypical lymphocytes 
with cleaved and convoluted nuclei consistent with “flower 
cells.”
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Case Report #2

A 33-year-old female patient went to the emergency 
room in February 2024 due to a ten-day history of watery 
diarrhea, nausea, vomiting, and oral intolerance. Ten days 
before admission, the patient reported diffuse abdominal 
pain of moderate intensity and watery diarrhea without 
mucus and blood, around four to five liquid stools per day. 
The abdominal pain partially improved after defecation. 
Seven days before admission, the number of watery 
diarrheas per day increased to seven to eight. Five days 
before admission, she experienced refractory nausea and 
vomiting, and diarrhea increased to ten stools a day. Three 
days before admission, she stopped ingesting liquids and 
solids due to oral intolerance. One day before admission, 
she complained of fatigue and general malaise in addition 
to the previously mentioned symptoms. Therefore, the 
patient went to the emergency room and was admitted for 
further workup.

Among her past medical history, she was diagnosed with 
HTLV-1 in 2011 due to a month of weight loss and watery 
diarrhea. At that time, she underwent tests, and the results 
showed S. stercoralis infection. Thus, the patient was treated 
with ivermectin, which led to a complete improvement in 
symptoms. The patient remained asymptomatic until 2020 
when she presented to the emergency room complaining 
of watery diarrhea with moderate dehydration. She was 
diagnosed with cystoisosporiasis for the first time and was 
treated with TMP/SMX 160 mg (TMP component) twice a 
day for seven days. She showed improvement in symptoms 
on the fourth day of treatment. 

In 2022, she presented the same symptoms again, 
and the diagnosis and treatment were repeated. However, 
the regimen was extended to three weeks, improving the 
symptoms by the second week. During this admission, a 
biopsy was performed (Figure 2).

Figure 2: Duodenum biopsy showing Cystoisospora belli 
from Case #2 - Previous admission.

At the beginning of 2023, she was admitted again, 
complaining of the same clinical picture, and the same 
diagnosis of cystoisosporiasis was made. Thus, at discharge, 
it was decided to start continuous prophylaxis with TMP/
SMX 160 mg (TMP component) three times per day, 
pyrimethamine 25 mg orally daily, and doxycycline 100 mg 
twice a day orally. The patient remained asymptomatic for a 
year and regained weight. In October 2023, she was admitted 
for the same condition, subsequently treated, and discharged 
with prophylaxis: TMP/SMX 160 mg (TMP component) 
three times a day, doxycycline 100 mg twice a day orally, and 
loperamide 2 mg daily.

Upon the last admission in February 2024, the patient 
was tachycardic, in poor general condition, dehydrated, 
and hypotensive. The laboratory tests showed moderate 
anemia with a hemoglobin level of 9.8 mg/dL (MCV 97 and 
MCH 32), WBC of 4000 cells/mm3 (neutrophils 1870 cells/
mm3, eosinophils 130 cells/mm3, basophils 20 cells/mm3, 
monocytes 330 cells/mm3, lymphocytes 1650 cells/mm3), 
and platelets of 306,000/mm3. Potassium (3.69 mmol/L), 
sodium (137 mmol/L), and chloride (105 mmol/L) levels 
were within the normal range. Albumin was at 3.8 g/dL, and 
C-reactive protein was negative. Kidney function was normal 
(serum creatinine level of 0.46 mg/dL), while liver function 
showed mild elevation of transaminases (AST 116 U/L and 
ALT 120 U/L). The patient received intravenous fluids in the 
emergency room, which improved tachycardia and volume 
(intravascular) status. Stool ova & parasites with modified 
acid-fast staining was performed, which resulted in a positive 
finding for Cystoisospora belli (Figure 3). 

Figure 3: Cystoisospora belli in a stool sample with 
modified-acid fast staining from Case #2 - Current 
admission.
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Subsequently, the patient was prescribed treatment 
with TMP/SMX 320 mg (TMP component) three times per 
day intravenously and ciprofloxacin 400 mg twice daily. After 
four days of treatment, the nausea and vomiting ceased, 
and the stools decreased to three per day of semi-solid 
consistency. The therapy was switched to an oral regimen: 
TMP/SMX 320 mg (TMP component) three times daily, 
pyrimethamine 25 mg once daily, and doxycycline 100 mg 
twice daily. The patient resolved her symptoms on the eighth 
day of treatment and was discharged with prophylaxis with 
TMP/SMX 160 mg orally four times daily and ciprofloxacin 
500 mg three times daily.

Discussion

Cystoisospora belli infection is a significant cause of acute 
and chronic watery diarrhea in immunosuppressed patients, 
especially those with HIV, which can lead to high rates of 
morbidity and mortality [4]. This pathogen is a coccidian 
parasite that lives in the gastrointestinal tract and is present 
worldwide, particularly in tropical and subtropical regions. 
The parasite is spread through a fecal-oral transmission 
cycle, where humans become infected after ingesting oocysts 
in contaminated food or water [1].

While C. belli can cause diarrhea in healthy individuals, 
it typically clears up within a few days. However, in 
immunocompromised patients, it tends to be more severe and 
persistent, even with relapses [10]. Cystoisosporiasis is an 
indicator of AIDS infection, although its incidence is low [11]. 
In immunocompromised patients, the disease is characterized 
by watery diarrhea, colicky abdominal pain, fever, nausea, 
vomiting, anorexia, malabsorption, and significant weight loss, 
which may lead to dehydration and cachexia [1]. Eosinophilia 
is often observed in laboratory studies [1].

On the other hand, HTLV-1 infection can conduct to 
two main complications: tropical spastic paraparesis (TSP) 
and adult T-cell leukemia/lymphoma (ATL). TSP causes 
subacute or chronic spastic weakness in both legs, urinary 
retention, and constipation [12]. ATL is a hematological 
malignancy that usually emerges many years after infection 
[13]. Moreover, atypical T cells in the blood smear consist of 
malignant infected flower cells due to their nucleic pattern, 
as seen in the first case’s blood smear [14].

The potential interaction between HTLV-1 and C. belli 
has not been further analyzed beyond case reports. Some 
cases describe HTLV-1 patients who were diagnosed during 
their admission with ATL. Two ATL cases, one in Sudan and 
the other in Haiti, presented chronic diarrhea that improved 
initially with the regular TMP/SMX regimen [6,15]. However, 
after a few months, both became reinfected with C. belli, 
similar to the first case we presented. The Haitian patient 

responded well to treatment and was discharged with 
secondary prophylaxis. Nevertheless, the Sudanese patient 
did not improve with TMP/SMX treatment and died due to 
persistent dehydration and hydroelectrolytic imbalances. In 
our second case, we present a patient with similar features 
regarding the persistence of the coccidial infection. HTLV-1 
would predispose patients to persistent and/or recurrent C. 
belli infections. If left untreated or without prophylaxis, this 
could lead to fatal consequences.

Additionally, there have been two cases in Japan whereby 
patients with ATL responded positively to standard treatment 
for C. belli infection [16,17]. However, one of them presented 
symptoms once again after a few days. Similar to this case, 
it has been demonstrated that patients with HIV/AIDS can 
experience chronic and recurring cystoisosporiasis due to the 
reactivation of tissue cysts formed by the sporozoites. These 
cysts can be found in extraintestinal organs or the gut lamina 
propria. Among the extraintestinal organs involved, the most 
common are the spleen, liver, mediastinum, bronchus, and 
mesenteric lymph nodes. This phenomenon occurs more 
frequently in immunosuppressed individuals.

A fatal case of C. belli infection in HTLV-1 without ATL 
has been described in Iran [18]. Even though this patient 
responded well to treatment for C. belli infection, she died 
due to malabsorption syndrome, which depicts the severity 
of this parasitic infection in HTLV-1 patients. Although none 
of the cases we presented has died, the patient of the second 
case suffered from severe weight loss and cachexia, similar to 
what happens in malabsorption syndrome. 

A modified acid-fast staining technique is widely used 
and approved to diagnose Cystoisospora belli infection in its 
oocyst form. When this coccidia is detected in stools, it is 
essential to thoroughly investigate the underlying causes of 
immunocompromise, such as HIV, hematologic malignancies, 
or HTLV-1/2 [18-20]. Conversely, in patients diagnosed with 
HTLV-1, routine stool examination should be performed to 
detect C. belli infection. Furthermore, in HTLV-1 patients 
diagnosed with cystoisosporiasis, prophylaxis with TMP/
SMX should be considered, especially in those with ATL. This 
is due to the high risk of relapses and its potential association 
with an earlier development of this malignancy.

Our cases were treated according to current guidelines 
for immunocompromised patients: TMP/SMX (160/800 mg) 
given orally twice daily for seven to ten days [21]. Although 
the patient in the first case improved with this regimen, 
the second did not. Recommendations are established to 
increase the dosage and frequency of administration if 
symptoms worsen or persist, as was done for the second 
patient. Depending on the clinical response, the regimen 
could be extended up to three or four weeks [22]. 
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The route of administration depends on the severity of 
the case. Oral administration is preferred for mild to moderate 
cases, while intravenous administration is indicated for 
severe cases (malabsorption syndrome or oral intolerance) 
[21]. The first patient responded well to the treatment, while 
the second case required intravenous medications due to the 
severity of the case.

There is no clear indication to start secondary 
prophylaxis in immunocompromised patients other than 
those with HIV and a CD4 cell count of less than 200 cells/ul. 
Studies suggest that this measure should be discussed while 
considering the underlying disease, drug tolerability, and 
interactions. The prophylaxis regimen usually consists of 
TMP-SMX (160/800 mg) taken orally thrice weekly [23]. In 
our second case, the patient underwent different prophylaxis 
regimens due to constant failure and relapses. The various 
schemes were developed by reviewing the literature and 
consulting with experts.

For study purposes, flow cytometry through the BD 
FACSCanto II system from Case #2 was performed after 
extracting PBMCs and marking them with human antibodies 
directed to the following markers: CD3, CD4, CD8, CD7, and 

CADM1. T-helper cells were selected through gating to find 
the percentage of cells that expressed high levels of CADM1 
and low levels of CD7. This was performed to analyze a 
potential malignant transformation.

Compared to a flow cytometry result of an average 
ATL patient, which usually presents a clear CADM1+ CD7- 
T-helper cell subset, the results obtained for this patient do 
not demonstrate such a clear population [24]. Nevertheless, 
as seen in Figure 4, two clear T-helper cell groups are divided 
by the expression of CADM1 (attached to FITC). On the other 
hand, the division by CD7 expression (attached to PE-Cy7) is 
not that marked. However, T-helper cells expressing different 
amounts of CD7 on their surface could be due to a transition 
status of CD7 downregulation. This flow cytometry pattern 
has been associated with clonal expansion in ATL patients 
[24]. Recognizing this, it is noteworthy to mention that a few 
cases in Japan have reported a potential association between 
C. belli infection in HTLV-1 patients and the onset of ATL or 
malignant lymphoma [18,25]. Therefore, flow cytometry 
may be a valuable method for further investigation into cases 
of C. belli infection in HTLV-1 patients and the early stages of 
malignant transitions, such as the development of early ATL.

Figure 4: Flow cytometry of CD4+ T cells of a patient coinfected with HTLV-1 and C. belli depicting the expression of CADM1 
(FITC) and CD7 (PE-Cy7).

Conclusion

The cases discussed suggest that there might be a link 
between C. belli infection in patients with HTLV-1 and the 

early development of ATL. The first case involved a patient 
who had recently been diagnosed with ATL and had a history 
of cystoisosporiasis. On the other hand, the second case 
showed an HTLV-1 patient with recurrent C. belli infections, 

https://medwinpublishers.com/VIJ


Virology & Immunology Journal6

Nakazaki JCF, et al. Cystoisospora Belli Infection in HTLV-1 Patients and Progression to Acute T-Cell 
Leukemia. Virol Immunol J 2024, 8(1): 000344.

Copyright©  Nakazaki JCF, et al.

whose flow cytometry results suggested a potential future 
transformation to ATL.

Similar to the recommended serial stool ova and 
parasite tests to search for S. stercoralis in HTLV-1 patients, 
modified acid-fast staining should be conducted routinely 
to search for C. belli in this group of patients. Additionally, 
in patients diagnosed with cystoisosporiasis, all causes of 
immunosuppression, including HTLV-1, must be ruled out, 
especially in endemic countries.

Further research is necessary to determine the potential 
association between this coccidia and HTLV-1. 
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