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Prolonged Severe Watery Diarrhea in a Long-Term Myeloma 
Survivor: An Unforeseen Infection with Cystoisospora belli
Uzun Süredir Myelom Tanısıyla Takipli Hastada Uzamış Sulu İshalin Öngörülemeyen Nedeni: 
Cystoisospora belli
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To the Editor,

The parasite Cystoisospora belli (formerly known as Isospora 
belli), referred to as coccidian, infects the epithelial cells of 
the small intestine and is one of the least common intestinal 
coccidia that infect humans. Infections have been sporadically 
reported in a wide variety of immunocompromised patients, 
including patients with concurrent Hodgkin’s disease, non-
Hodgkin’s lymphoma, and acute lymphoblastic leukemia, and 
can sometimes be fulminant in immunocompromised patients 
[1,2]. Chronic diarrhea is the major clinical manifestation, 
sometimes associated with headache, fever, malaise, abdominal 
pain, vomiting, dehydration, and weight loss. Extraintestinal 
infections with tissue cyst-like stages have been observed in the 
lymph nodes, liver, and spleen of patients with AIDS. Infections 
of immunosuppressed patients with C. belli have been reported 
in association with viral infections other than HIV, especially 
human T-cell leukemia virus type 1 (HTLV-1) [3]. 

Multiple myeloma (MM)-related immunodeficiency involves 
B-cell dysfunction, such as hypogammaglobulinemia, as well 
as T-cell, dendritic cell, and NK-cell abnormalities [4,5,6,7]. In 
addition to the disease-related inherent immunodeficiency, 
some studies have described a changing spectrum of 
infections in MM, possibly related to the more intensive or 
immunomodulating treatment approaches of recent years. 
Among MM cases, infections are a significant cause of morbidity 
and a leading cause of death. We present here a case of C. belli 
infection in a MM patient who developed persistent diarrhea in 
the late responsive period.

A 66-year-old male patient was diagnosed as having 
immunoglobulin (Ig) G kappa-type MM of Durie-Salmon stage 
IIIA in 2007. He underwent autologous stem cell transplantation 
(ASCT) following high-dose melphalan (200 mg/m2) after 
second-line treatment. A bortezomib-based regimen was used 
again due to progression in the first year after ASCT. A second 

ASCT was performed for consolidation, this time followed by 
lenalidomide maintenance. He achieved complete response, but 
at the 24th month of maintenance, he relapsed. Pomalidomide, 
cyclophosphamide, and dexamethasone were started. Treatment 
regimens and disease characteristics are summarized in Table 1. 
In the 4th month of this treatment, he developed severe watery 
diarrhea with abdominal pain, which became persistent despite 
supportive measures. MM disease status showed biochemical 
remission. Infectious causes were excluded by variable tests 
including ova and parasite screening. Acute phase markers 
were not remarkable. Metronidazole (500 mg orally, every 8 h 
for 5 days) and ciprofloxacin (500 mg orally, b.i.d.) were started 
empirically. There was no fat, blood, or leukocytes in the stool. 
Accompanying viral infection was not detected in our patient, 
such as HIV or HTLV-1. Anti-tissue transglutaminase IgA and 
anti-gliadin IgA antibodies were negative. Thyroid hormone 
levels, vasoactive intestinal peptide, and urine 5-HIAA levels 
were within normal ranges. Gastroscopy showed non-erosive 
antral gastritis and edematous and erythematous duodenum. 
He continuously lost weight and became pale, but had no fever. 
There was no gross pathology in colonoscopy except distinct thin 
vascular structures. Multiple biopsies were obtained randomly to 
evaluate amyloidosis. Contrast-enhanced abdominal CT did not 
reveal any abnormality. Endoscopic biopsy samples demonstrated 
mild duodenitis and colitis characterized by increased numbers 
of plasma cells and lymphocytes but no villous atrophy or crypt 
hyperplasia (Figure 1B). Amyloid staining proved to be negative. 
No inclusion bodies were found, pointing to viral infection. In 
the duodenal epithelium, beneath the nuclei, a different image 
was striking. There were PAS-stained granules (Figure 1D) and 
oocysts were identified, which were consistent with C. belli. 
Several developmental stages of C. belli parasites in duodenal 
epithelial cells were identified (Figures 1A-1C). Treatment with 
trimethoprim (TMP)-sulfamethoxazole (160 mg of trimethoprim 
and 800 mg of sulfamethoxazole [STX]) as one double-strength 
tablet b.i.d. orally for 10 days improved the clinical picture 
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dramatically and the patient began to gain weight. His MM 
status is still CR and he is on TMP/STX prophylaxis.

Cystoisospora belli infections are essentially cosmopolitan 
in distribution but are more common in tropical and 
subtropical regions [8]. Clinical presentation may mimic 
inflammatory bowel disease and irritable bowel syndrome. In 
immunocompromised patients, infection is often severe, with 
a secretory-like diarrhea that may lead to dehydration and 
require hospitalization, sometimes associated with fever and 
weight loss [6,8]. For our patient, the infection presentation 
was chronic watery diarrhea, which contributed to severe 
weight loss. C. belli diagnosis is performed by detection of the 

oocysts in stool samples by direct microscopy or by modified 
Ziehl-Neelsen staining methods and autofluorescence 
technique. There is no reported serological test at present 
[3]. In our case, direct microscopy did not capture oocysts. 
Oocysts may rarely be detected in gastrointestinal epithelium 
or bile samples. However, careful examination of intestinal 
biopsy samples has helped detect PAS-positive granules and 
oocysts [8]. In Turkey, C. belli infection has been reported 
sporadically. Cystoisosporiasis can be prevented with adequate 
sanitation, measures to protect food and water supplies, and 
increased public awareness of the means of transmission 
[8,9]. Immunocompetent hosts generally respond very 
rapidly and tend to improve in 2-3 days with antiparasitic 
therapy [9]. Immunocompromised hosts also respond well, 
though less rapidly. However, these individuals relapse at a 
high rate once therapy is stopped. Such patients may need 
life-long suppressive treatment with TMP-STX. Intravenous 
administration of TMP-STX is more effective when the disease 
is extraintestinal. Cessation of diarrhea and the disappearance 
of C. belli oocysts from stool samples are the endpoints for 
monitoring therapy. 

Increased susceptibility to bacterial infections is a common 
manifestation of MM, arising mainly from a defect in humoral 
immunity and associated with major morbidity and mortality 
[4,7,10]. The risk is highest in the first three months after 
diagnosis and decreases with treatment. Rarely, opportunistic 
infections may also be seen mainly in the late period [6,11]. 
Parasitic infections are very uncommon among MM patients [11]. 
In MM diarrhea points mainly to infection in acute or chronic 
form. Other intestinal or hormonal diseases should be excluded. 
AL amyloidosis is a plasma cell disease-related reason. We wish 
to attract attention to this rare case of parasitic infection in 
MM. To our knowledge, this the first case of a patient with MM 
with C. belli infection. 
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Table 1. Treatment regimens and disease characteristics.
Regimen/state Cycle(s) Response Date

VAD (vincristine, doxorubicin, and dexamethasone) x2 Minimal response September 2007-November 
2007

CyBorD (bortezomib, cyclophosphamide, and dexamethasone) x6 Very good partial response December 2007-September 
2008

Autologous stem cell transplantation with high-dose melphalan 
(200 mg/m2) N/A Complete response January 2009

First relapse N/A N/A February 2011

CyBorD (bortezomib, cyclophosphamide, and dexamethasone) x8 Very good partial response February 2011-October 2011

Second autologous stem cell transplantation with high-dose 
melphalan (140 mg/m2) N/A Very good partial response April 2012

Serological relapse/Progression N/A N/A July 2013

Len-Dex (lenalidomide, dexamethasone) x24 Complete response June 2013-January 2016

Second serological relapse/Progression N/A N/A February 2016

Pom-Cyclo-Dex (pomalidomide, cyclophosphamide, and 
dexamethasone) x40 Complete response February 2016-…

Figure 1. Sections of the duodenum (H&E stain, 1000x). 
Cystoisospora belli is present inside the epithelium (arrows) 
with a halo around it (A, B, C). There are also many eosinophils, 
neutrophils, and lymphocytes in the lamina propria (B). 
Pink granular staining of parasite with periodic acid-Schiff 
histochemical staining (D) (PAS, 1000x).



173

Turk J Hematol 2021;38:155-174

Keywords: Cystoisospora belli, Prolonged watery diarrhea, 
Multiple myeloma

Anahtar Sözcükler: Cystoisospora belli, Uzamış sulu ishal, 
Multipl myelom

Ethics

Informed Consent: Informed consent was obtained.

Authorship Contributions

Surgical and Medical Practices: M.B., A.Y.Y., A.A., A.Ç.Ö., S.K.B.; 
Concept: T.O.T., K.U.A., S.K.B.; Design: T.O.T., K.U.A.; Data Collection 
or Processing: T.O.T., M.B., A.Y.Y.; Analysis or Interpretation: 
S.K.B.; Literature Search: T.O.T., K.U.A.; Writing: T.O.T., K.U.A.

Conflict of Interest: No conflict of interest was declared by the 
authors.

Financial Disclosure: The authors declared that this study 
received no financial support.

References
1. Usluca S, Inceboz T, Unek T, Aksoy U. Isospora belli in a patient with liver 

transplantation. Turkiye Parazitol Derg 2012;36:247-250.

2. Yazar S, Tokgöz B, Yaman O, Sahin I. Isospora belli infection in a patient 
with a renal transplant. Turkiye Parazitol Derg 2006;30:22-24.

3. Dubey JP, Almeria S. Cystoisospora belli infections in humans: the past 100 
years. Parasitology 2019;146:1490-1527.

4. Brimnes MK, Svane IM, Johnsen HE. Impaired functionality and phenotypic 
profile of dendritic cells from patients with multiple myeloma. Clin Exp 
Immunol 2006;144:76-84.

5. Heijink IH, Vellenga E, Borger P, Postma DS, de Monchy JG, Kauffman HF. 
Interleukin-6 promotes the production of interleukin-4 and interleukin-5 
by interleukin-2-dependent and -independent mechanisms in freshly 
isolated human T cells. Immunology 2002;107:316-324.

6. Nucci M, Anaissie E. Infections in patients with multiple myeloma in the era 
of high-dose therapy and novel agents. Clin Infect Dis 2009;49:1211-1225.

7. Carbone E, Neri P, Mesuraca M, Fulciniti MT, Otsuki T, Pende D, Groh V, Spies 
T, Pollio G, Cosman D, Catalano L, Tassone P, Rotoli B, Venuta S. HLA class I, 
NKG2D, and natural cytotoxicity receptors regulate multiple myeloma cell 
recognition by natural killer cells. Blood 2005;105:251-258.

8. Ros Die A, Nogueira Coito JM. Isospora belli. Clin Microbiol Infect 
2018;24:43-44.

9. Pape JW, Verdier RI, Johnson WD Jr. Treatment and prophylaxis of Isospora 
belli infection in patients with the acquired immunodeficiency syndrome. N 
Engl J Med 1989;320:1044-1047.

10. Campbell JD, Cook G, Robertson SE, Fraser A, Boyd KS, Gracie JA, Franklin 
IM. Suppression of IL-2-induced T cell proliferation and phosphorylation of 
STAT3 and STAT5 by tumor-derived TGF beta is reversed by IL-15. J Immunol 
2001;167:553-561.

11. Ziogas DC, Terpos E, Gavriatopoulou M, Migkou M, Fotiou D, Roussou M, 
Kanellias N, Tatouli I, Eleutherakis-Papaiakovou E, Panagiotidis I, Ntanasis-
Stathopoulos I, Kastritis E, Dimopoulos MA. Coexistence of leishmaniasis 
and multiple myeloma in the era of monoclonal antibody (anti-CD38 or 
anti-SLAMF7) containing triplets: one shared story of two exceptional 
cases. Leuk Lymphoma 2018;59:983-987.

LETTERS TO THE EDITOR

Address for Correspondence/Yazışma Adresi: Tarık Onur Tiryaki, M.D., İstanbul University İstanbul Medical 
Faculty, Department of Internal Medicine, Division of Hematology, İstanbul, Turkey
Phone : +90 506 216 86 95
E-mail : tonurtiryaki@gmail.com ORCID: orcid.org/0000-0002-0096-5684

Received/Geliş tarihi: July 19, 2020
Accepted/Kabul tarihi: October 24, 2020

DOI: 10.4274/tjh.galenos.2020.2020.0414

©Copyright 2021 by Turkish Society of Hematology
Turkish Journal of Hematology, Published by Galenos Publishing House

Persistent Polyclonal B-Cell Lymphocytosis with Binucleated 
Lymphocytes
Çift Çekirdekli Lenfositler ile Karakterize, Kalıcı Poliklonal B-Hücreli Lenfositoz

 Berrin Balık Aydın,  Yaşa Gül Mutlu,  Ömür Gökmen Sevindik
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To the Editor,

A 46-year-old female was admitted to our clinic suffering 
from long-standing leukocytosis. She was evaluated at another 
hospital regarding this lymphocytic leukocytosis (absolute 
lymphocyte count: 10770/µL) with no final diagnosis despite 
further work-up including bone marrow sampling. 

She was a heavy smoker for at least 50 pack-years. We wanted 
to reassess the underlying disease and ordered a new complete 

blood count and a peripheral blood smear (Figure 1). We noticed 
the abundance of binucleated lymphocytes in the peripheral 
smear. 

Persistent polyclonal B-cell lymphocytosis (PPBL) does not have 
a distinctive phenotype. Flow cytometry is performed for the 
exclusion of a clonal B lymphoid disorder (Figure 2). The patient 
was diagnosed with PPBL according to the further work-up and 
was informed about the benign nature of the disease. 
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