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Bacillus Calmette-Guérin (BCG) therapy is an adjuvant treatment for urothelial carcinomas of the upper urinary
tract (UTUC). BCG therapy can result in various side effects. We present a case of a 67-year-old female with a
history of UTUC who developed disseminated tuberculosis following BCG instillation into the upper urinary tract
after conservative management. This complex clinical scenario required a multidisciplinary approach, including
antibiotic therapy, immunoglobulin infusion, and tailored tuberculosis treatment. The case underscores the

importance of vigilance, early detection, and tailored interventions in managing disseminated tuberculosis
arising from BCG therapy and rare complications like hemophagocytic syndrome.

1. Introduction

Bacillus Calmette-Guérin (BCG) stands out as a frequently utilized
and effective intravesical immunotherapy for superficial bladder can-
cer.”> A strategy for the prevention of recurrent urinary bladder uro-
thelial carcinoma (UC) is BCG instillation.” There is also a therapeutic
topical upper urinary tract instillation as adjuvant treatment after con-
servative management of urothelial carcinomas to treat urothelial car-
cinomas of the upper tract (UTUC).* According to the European
Association of Urology (EAU) guideline, the instillation of BCG via either
retrograde or antegrade catheter may reduce the recurrence. However,
possible side effects can occur if reflux or the presence of obstruction.”

BCG therapy’s reported side effects encompass a range of manifes-
tations including fever, urinary tract infections, allergic reactions,
tuberculosis systemic infections, contracted bladder, mycotic pseudoa-
neurysm, sepsis, and immune-allergic reactions.®” While managing BCG
side effects has garnered attention, including more common symptoms
like urinary urgency, frequency, and discomfort, more severe conse-
quences such as bladder irritation, inflammation, and BCG infection can
also arise.® Systemic tuberculosis infection after BCG instillation in

terms of BCGitis has been a systematic review.” Moreover, the occur-
rence of hemophagocytic syndrome post-BCG instillation is exceedingly
rare, characterized by hyperactive immune response, consequential
inflammation, and tissue damage. This syndrome’s limited cases of
occurrence after BCG therapy have been documented.'’'® We report
and literature review a serious complication of hemophagocytosis
following BCG instillation in a patient with upper urinary tract urothe-
lial carcinoma.

2. Case report

This is a 67-year-old female patient without smoking history had a
medical history of left sphenoidal ridge meningioma, and left ureter-
opelvic junction urothelial cell carcinoma (UCC) for which she had
previously undergone laparoscopic left nephroureterectomy 3 years ago.
Pathology report revealed infiltrating urothelial carcinoma, high grade,
in the left renal pelvis, with no involvement of hilar lymph nodes. The
pathological stage was determined as pT3 NO, cMO, corresponding to
stage III according to the AJCC 8th edition classification. She has been
regularly followed including cystoscopy, urinary cytology and abdomen

* Corresponding author. Department of Urology, China Medical University Hospital, Taichung, 404332, Taiwan.
** Corresponding author. Department of Urology, China Medical University Hospital, Taichung, 404332, Taiwan.
E-mail addresses: yhchen@mail.cmu.edu.tw (Y.-H. Chen), wgchen@mail.cmu.edu.tw (W.-C. Chen).

https://doi.org/10.1016/j.eucr.2024.102730

Received 25 February 2024; Received in revised form 25 March 2024; Accepted 2 April 2024

Available online 3 April 2024

2214-4420/© 2024 Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).


mailto:yhchen@mail.cmu.edu.tw
mailto:wgchen@mail.cmu.edu.tw
www.sciencedirect.com/science/journal/22144420
https://www.elsevier.com/locate/eucr
https://doi.org/10.1016/j.eucr.2024.102730
https://doi.org/10.1016/j.eucr.2024.102730
https://doi.org/10.1016/j.eucr.2024.102730
http://crossmark.crossref.org/dialog/?doi=10.1016/j.eucr.2024.102730&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/

T.-L. Li et al.

computed tomography (CT). She was found to have right upper ureteral
tumor with hydronephrosis at this year from CT image (Fig. 1). The
solitary papillary tumor was located at upper ureter and was excised
during ureteroscopy with laser after biopsy. The pathology was uro-
thelial carcinoma, low grade. She refused suggestion of further surgery
of nephroureterectomy because of not willing to accept permanent he-
modialysis after operation. The patient’s initial admission was prompted
for which underwent right ureter catheter for intrapelvic BCG instilla-
tion. We administered BCG using 3 vials in 100 mL of normal saline via
gravity drip through a 4 French ureteral catheter, with the drip lasting
approximately 2 hours.

Following the procedure, the patient developed fevers, nocturnal
joint discomfort, and anorexia. Initial blood tests revealed neutropenia
[white blood count (WBC) 0.9 x 103/pL, neutrophil segment 38.9%,
lymphocyte segment 60.4%], accompanied by septic shock. Subsequent
lab analyses demonstrated elevated liver transaminase levels [alanine
aminotransferase (ALT) 70 IU/L]. Antibiotics, specifically Tazocin, were
administered immediately upon the onset of fever suspected to be
indicative of a typical urinary tract infection (UTI). However, despite
antibiotic treatment, the fever persisted. Consequently, we sought
consultation with an infectious disease specialist for suspected extrap-
ulmonary tuberculosis (TB) infection. Urine acid-fast stain (AFS) indi-
cated a positive result, raising suspicion of BCG-induced tuberculosis
and necessitating exclusion of extrapulmonary TB. Anti-FB-mediecation
was-initiated-on-day-5- The initiation of anti-TB medication occurred on
day 5 following consultation with an infectious disease specialist. The
anti-TB regimen comprised isoniazid 250 mg once daily, rifampicin 525
mg once daily, ethambutol 800 mg once daily, and moxifloxacin 400 mg
once daily, resulting in gradual fever resolution.

Despite initial improvement, the patient experienced a relapse
characterized in a critical condition by jaundice, fever and diminished
appetite, prompting her readmission. Despite ongoing tuberculosis
treatment, her condition deteriorated further. We began to consider
whether there were other causes that could induce such severe symp-
toms, including jaundice, and arranged for further examination. He-
matological assessments revealed neutropenia (neutrophil count 2.7 x
103/uL) and anemia (hemoglobin level 10.3 g/dL). A high-sensitivity
inflammatory marker of C-reactive protein (hsCRP) level of 17.49 mg/
L was significantly elevated. Elevated bilirubin levels were also
observed, with total bilirubin at 3.23 mg/dL and direct bilirubin at 2.26
mg/dL. Liver function abnormalities were apparent through increased
levels of aspartate aminotransferase (AST) at 76 U/L, alkaline phos-
phatase (ALP) at 232 U/L, and gamma-glutamyl transferase (r-GT) at
293 U/L. Additionally, the patient exhibited a high ferritin level of 5978
ng/mlL, an elevated lactate dehydrogenase (LDH) level of 636 U/L.

Her clinical status did not significantly improve with antibiotics,
although partial relief was noted with hydrocortisone. Recurrent fevers,

Fig. 1. Computed tomography revealed mild ureter wall thickness at right
ureter (arrowhead).
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elevated ferritin levels, and bicytopenia led us to investigate other po-
tential causes besides systemic tuberculosis. Consequently, a bone
marrow aspiration was performed due to a high suspicion of hemo-
phagocytosis, and the pathological result confirmed it. For further
treatment, intravenous immunoglobulin (IVIG) at a total dose of 2 g/kg
over five days, in conjunction with dexamethasone (5 mg intravenously
every 12 hours), was administered to address hemophagocytosis. Posi-
tron emission tomography (PET) demonstrated increased FDG uptake in
the spleen and liver, suggesting a hemophagocytic process and dissem-
inated TB (BCG-induced) infection (Fig. 2). Antibiotic therapy
comprising Amikacin, Levofloxacin, and Ethambutol was initiated due
to impaired liver function. Dexamethasone was subsequently tapered,
and a regimen of Rifampicin, Ethambutol, and Levofloxacin was intro-
duced for definitive BCG treatment. This comprehensive clinical
approach underscores the challenges posed by disseminated TB in the
context of BCG-induced infection and highlights the importance of
tailored therapeutic strategies. Her general conditions improved grad-
ually and regularly treated in an OPD section.

3. Discussion

The utilization of intravesical BCG to manage high-risk superficial
bladder cancer, it has proven to be an effective treatment method with a
generally favorable safety profile. Commonly observed adverse effects
encompassed BCG-induced cystitis, bacterial infections,'* increased
urinary frequency, noticeable blood in the urine (frank hematuria),
general discomfort (malaise), and fever.'>'® Notably, a large cohort of
6753 patients, 1% developed BCG infections in the study period.'”
Another cohort of 418 patients, the incidence of severe complications
was about 1.7%."”

Hemophagocytic lymphohistiocytosis (HLH) is a hyperinflammatory
syndrome characterized by the overactivation of macrophages, leading
to extensive tissue inflammation and damage.'! Additionally, HLH can
also arise secondarily due to various factors like hematologic malig-
nancies, autoimmune disorders, or infections. Initial suspicion of
hemophagocytic syndrome arose from clinical indicators such as fever
and hepatosplenomegaly, along with biochemical findings including
pancytopenia, elevated ferritin levels, and hypertriglyceridemia. Sub-
sequent confirmation was achieved through a bone marrow aspiration.
Manganas et al. reported a case involving a 64-year-old man who
exhibited hemophagocytic lymphohistiocytosis (HLH) subsequent to
BCG instillation.'’ Despite the administration of anti-TB therapy
(isoniazid, rifampin, ethambutol) alongside Levofloxacin, high-dose
prednisone (1 mg/kg/day), and intravenous immunoglobulin (IVIG)
(400 mg/kg/day for five days), these interventions proved ineffective.
Consequently, the authors recommended the utilization of Dexametha-
sone at a dose of 10 mg/m? for confirmed HLH. However, corticosteroid
treatment in our patient did not reveal greater improvement clinically
until immunoglobin therapy add on.

The case report emphasizes the intricate interplay between BCG-
induced tuberculosis, disseminated infection, and associated hemato-
logical and hepatic manifestations. Previous adjuvant chemotherapy
with Gemcitabine 3000 mg and Carboplatin 360 mg was administered
subsequent to nephroureterectomy. This history of chemotherapy may
be a contributing factor to immunosuppression. Additionally, there was
no history of exposure to tuberculosis (TB) prior to this occurrence. The
utilization of a comprehensive approach involving antibiotic therapy,
immunosuppression, and tailored tuberculosis treatment showcases the
multidisciplinary efforts required to manage such complex clinical sce-
narios.'® This case underscores the importance of constant vigilance,
early detection, and appropriate management strategies in the context of
disseminated tuberculosis arising from BCG therapy.

In conclusion, hemophagocytosis is rare complication following
intra-pelvis instillation of BCG for the treatment of urothelial carcinoma.
The clinical presentation including an unusual persist fever, leucopenia,
elevation of inflammatory marker, liver function impairment,
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Fig. 2. Positron emission tomography (PET) scan reveals enhanced FDG uptake in spleen and liver, indicating hemophagocytic activity and disseminated BCG-

induced TB infection.

splenomegaly, high ferritin serum level and elevation of LDH. One
should pay attention to the unusual symptoms in patient of UC after
intra-pelvic instillation of BCG. Intravenous infusion of immunoglobulin
with steroid has clinical effect in this patient.
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