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Abstract

Background: Urothelial bladder carcinoma accounts for around 3.9% cases of all the male cancers in India. Non-
muscle-invasive bladder carcinoma (NMIBC) is predominant group which constitute approximately three fourth of
the urothelial bladder cancer. Intravesical BCG immunotherapy is the corner stone of today’s NMIBC management.
However, as with any other therapy it has its own complications and its interruption due to these adverse effects is a
major cause of suboptimal efficacy. The aim of this study was to assess the complications of intravesical BCG therapy
and their management in NMIBC patients.

Methods: This was a retrospective descriptive study conducted between October 2016 and November 2019; a
backward review of 149 patients with diagnosis of NMIBC that undergone intravesicle BCG therapy was performed.
Patient’s demographical, clinical, diagnostic and procedural data regarding bladder tumour, BCG therapy, its complica-
tions and management were collected and analysed.

Results: Total 149 patients were analysed, comprising 116 males and 33 females. The mean age was of

57.2+6.7 years. Total 85.23% were primary and 14.76% were recurrent tumours. Total 96 patients (64.42%) completed
the planned course, while 53 (35.57%) interrupted. The reasons for BCG interruption includes adverse effects (15.4%),
progression of disease (6.7%), disease refractory to BCG (4.6%) and disease recurrence during BCG (3.3%). Most of the
adverse events occurred in first 6 months and most interruptions occurred after the induction period. Cystitis was
the most common observed adverse effect seen in 39.6% patients. Frequency, urgency, haematuria were common
presentation. Radical cystectomy was the most common (16.10%) further treatment with patients whose treatment
was interrupted.

Conclusion: BCGis an indispensable therapy available for NMIBC, but it is associated with array of adverse effects
and complications, which are the main reasons for poor compliance to BCG therapy. Although BCG-related complica-
tions can affect any organ in the body, potentially life-threatening systemic BCG-related infections are encountered

in only < 5% of patients. There are some difficulties in diagnosis of the BCG complications because acid-fast staining,
culture and PCR test are not always positive; tissue biopsies should be indicated sometimes to evaluate histopathol-
ogy and presence of M. bovis. A persistently monitored multidisciplinary approach with high index of suspicion and
prompt anti-TB therapy can help to derive the maximum benefits while keeping the complications at check.
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accounts for around 3.9% cases of all the caners in the
male population [2]. Non-muscle-invasive bladder car-
cinoma (NMIBC) constitutes around 75% of newly-
diagnosed urothelial bladder cancer and has a significant
progression and high recurrence rate [3].

Transurethral resection of bladder tumour (TURBT)
is a standard initial treatment for NMIBC [4]. However,
TURBT alone treatment is not sufficient because of high
recurrence rate (50-70%) and high progression rate
(10% and 20%) of NMIBC over a period of 5 years [5, 6].
Hence, to decrease it, intravesical therapies with chemo-
therapeutic agents have been recommended. Intravesical
BCG is effective in decreasing the risk of progression and
recurrence [7, 8].

European Association of Urology (EAU) stratified
the patients into three different risk groups and instilla-
tion therapy recommendations are based on these risk
groups [4]. According to EAU guidelines, patients with
intermediate-risk tumours should receive full-dose BCG
or chemotherapy instillations for 1 year and for high-risk
tumours full-dose BCG treatment for 1-3 years is rec-
ommended. BCG is the main stay treatment of high risk
NMIBC, which has been using since long time. Unfortu-
nately, nearly 60—-70% patients experience local or sys-
temic side effects resulted from BCG and in about<5%
patients it can cause serious adverse complications [4,
9-12]. As compare to other intravesical chemotherapy,
BCG side effects are more, so the treatment interruption
rate is also higher (40%) in this therapy [10].

BCG therapy toxicity commonly varies from local uri-
nary symptoms to severe inflammatory response. Mostly
NMIBC patients develop self-limited cystitis that may
increase in severity with further treatments [13, 14].
These local or systemic symptoms may increase with
each cycle gradually, so in order to prevent the long-term
complications of immunotherapy a delay, interruption or
a lower dose of BCG instillations is advised.

The adverse effects occurrence is one of the main rea-
sons why urologists try to avoid the use of BCG. How-
ever, despite its toxicity, the potential benefits of BCG
favour the use of this agent in patients who have mod-
erate and high-risk NMIBC. Daily practice and adequate
management of patients receiving BCG treatment is very
important.

The aim of this study was to assess the complications
of intravesical BCG therapy and their management in
NMIBC patients.

2 Methods

This was a retrospective study of patients with NMIBC
who had intravesical BCG immunotherapy. The study
was performed at tertiary care centre from Octo-
ber 2016 to November 2019. Medical records of the
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patients with NMIBC who underwent BCG immu-
notherapy were anthologised. Total 156 patients who
received BCG instillations as treatment for NMIBC
were included. From these 156 patients, 7 patient’s
data could not be accessed so they were removed from
the study. Finally, 149 patients were eligible for study
analysis.
Inclusion criteria

1. Patients age less than 70 years,

2. Patients with NMIBC including carcinoma in situ
(CIS), Ta and T1 stage,

3. Patients with good general condition to tolerate the
BCG.

Exclusion criteria
1. Patients whose records were incomplete,
2. Immunosuppressed and immunocompromised
patients,

3. Patient with total incontinence.

Consort Diagram

168 patients were assessed for eligibility

12 patients were excluded due to

E—— .
not given consent for study

156 patients were eligible for uncontrolled, observational study

156 patients were suitable for study in initial data collection phase

7 patients dropped out due to
— | - Incomplete records

149 patient’s data was analysed for final assessment

All patients were assessed by review of their records
available in the department and all necessary findings
were recorded.

Patient’s demographical, clinical, diagnostic and
procedural data regarding comorbidities, tumour
size, tumour side, prior recurrence status, number of
tumours, T category, associated CIS, tumour grade,
number of TURBT performed, indication for BCG
(primary or recurrent tumour), planned length of BCG
maintenance therapy, total doses of BCG instillations,
stopping of BCG treatment, recurrence and progres-
sion after BCG, further treatment after BCG instilla-
tions, adverse effects and complications of BCG were
collected by research team and analysed.
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A TURBT operation was performed on every patient
before BCG therapy. Tumours were staged and graded by
TNM and WHO 2016 classifications. Residual tumours
during second TURBT were categorized as the primary
tumour. The second TURBT was performed in patient
with incomplete initial resection, no muscle in the ini-
tial resection, all T1 and all high grade or G3 tumours. A
biopsy-confirmed Ta, T1 tumour after 3 months and CIS
after 6 months of BCG treatment were defined as recur-
rences during BCG treatment. Progression was defined
as pT, or higher disease. The planned length of BCG
treatment was assessed according to medical records
(1/2/3 years, unspecified).

2.1 Schedule and technique of intravesical BCG instillation

South-west Oncology Group (SWOG) regimen was
followed for instillations of BCG (Moscow strain was
used—itself derived Pasteur strain with each 40 mg hav-
ing 1-1.92x108 CFU). This regimen was consisted
of an induction therapy of 6 weekly instillations after
4-6 weeks of TURBT, followed by maintenance ther-
apy of 3 weekly instillations given at 3 and 6 months,
and then every 6 months for up to 3 years. Full written
informed consent was obtained from each patient before
starting BCG therapy.

After excluding urinary tract infection (UTI) and hae-
maturia, the instillation procedure was performed by
urology resident in a standard manner. In case of adverse
effects/complications, the decision to stop, continue or
postpone treatment was taken by treating Urologist.

All patients were advised to report immediately to
urology clinic if they develop symptoms of BCG adverse
effect or infection.

BCG infection was confirmed via the detection of M.
bovis by culture or M. tuberculosis complex (MAC) by
polymerase chain reaction (PCR) assay or clinical, his-
topathologic and radiologic evidence of mycobacterial
infection.

2.2 Statistical analysis
Data were collected by review of the records of patients.
Data values were entered according to the variables onto
spread sheets of Microsoft Office Excel and the variables
were analysed.

For the variables which were categorical, percentage
and proportions were calculated manually and the results
were reported.

3 Results

Total 149 patients were studied, comprising of 116
(77.85%) males and 33 (22.14%) females. The mean
age was of 57.2+6.7 (range 28-70) years. Sympto-
matic presentation of NMIBC was seen in 132 (88.5%)
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patients and diagnosis was incidental in 17 patients.
History of smoking was present in 69 (46.3%) patients.
Patient’s demographic features are provided in Table 1.

Tumour characteristics have been shown in Table 2.
Out of 149, 127 (85.23%) were primary and 22 (14.76%)
were recurrent tumours. Solitary tumours were 97
(65.1%) and multiple were 52 (34.8%). Maximum
tumours (69.79%) were of <3 cm size. Most common
biopsy findings in initial TURBT were Ta high grade
(33.5%) and T1 tumour (29.5%). After second TURBT,
34.2% patients were T0. According to EAU risk stratifi-
cation 105 patients were in intermediate and 44 were in
high risk category so planned BCG was 1 and 3 years,
respectively. Total 96 patients completed the planned
course, while 53 interrupted.

Adverse effects and complications of BCG therapy are
summarized in Table 3. Cystitis was the most common
observed adverse effect seen in 39 (26.2%) patients.
Frequency, urgency, haematuria were common presen-
tation. Severe complications were also present in few
patients who required interruption of BCG and treat-
ment with antitubercular drugs (ATT).

Outcomes of the tumour and reasons for interrupting
intravesical BCG are provided in Table 4. Out of 149,
96 (64.42%) patients completed the BCG course with
mild adjustment of therapy. In 53 (35.57%) patients
BCG therapy was stopped due to various reasons that
includes adverse effects (23 patients; 15.4%), progres-
sion of disease (10 patients; 6.7%), disease refractory to
BCG (7 patients; 4.6%), disease recurrence during BCG
(5 patients; 3.3%). Most of the adverse events occurred
in first 6 months and most interruptions occurred after
the induction period. ATT was started in 23 (15.4%)
patients. Total 8 patients stopped BCG due to personal
reasons.

Table 1 Patients demographic profile

Variable All patients (total N=149)
Male and female (ratio) 116/33

Age in years (mean, range) 57.2+6.7 (28-70)
Symptomatic and incidental presentation ~ 132/17

Smoking history 69/149 (46.3%)

(

Family history 07/149 (4.6%)
Radiation history 04/149 (2.6%)
Occupation risk 14/149 (9.3%)
History of chronic UTI 21/149 (14.1%)
Comorbidities

Diabetes 22

Hypertension heart disease 31

Renal insufficiency 14
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Table 2 Tumour characteristics
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Table 3 Adverse effects and complications of BCG

Tumour characteristics Number
of patients
(N=149)
Tumour presentation
Primary 127 (85.23%)
Recurrent 22 (14.76%)

Number of the tumour

Single 97 (65.1%)

Multiple 52 (34.8%)
Size of the tumour

<3cm 104 (69.79%)

>3cm 45 (30.2%)
T stage after first TURBT

T0 1

Ta low grade 19

Ta high grade 50

T 44

as 25
T stage after second TURBT

T0 51

Ta low grade 09

Ta high grade 24

T 18

cls 21

Biopsy not required 26

Planned BCG course

1 year 105 (70.4%)

3 year 44 (29.5%)
Course completed 96 (64.4%)
Course interrupted 53 (35.5%)

After a proper histologic, microbiologic and radio-
logic evaluation, 2 (1.4%) patients fulfilled the criteria
of mycobacterial infection. Radical cystectomy was the
most common (24 patients; 16.10%) further treatment for
patients whose treatment was interrupted.

4 Discussion

Intravesical BCG is the most effective adjunctive agent
and remains as the standard of care in the management
of superficial bladder cancer. Although it is most effec-
tive in prevention of tumour recurrence and progression
but it is also associated with significant adverse effects.
The underlying pathogenic mechanisms of complications
following BCG instillation remain not fully understood
and on-going debate exists about whether it represents a
form of hypersensitivity reaction or an active mycobac-
terial infection. This study aimed with bringing out the
possible adverse effects associated with intravesical BCG
and their management.

Number
of the patients

Organ or system involved

No organ affected 62
Bladder
Cystitis 39
Contracture 2
Prostate
Granulomatous prostatitis(GP) 5
Prostatic abscess 2
Scrotum
Granulomatous epididymo orchitis 4
Testicular abscess 1

Upper urinary tract
Pyelonephritis or renal abscess 2
Renal granuloma 2

Penis balanitis 2

Systemic
Fever
Arthritis, conjunctivitis
Granulomatous lymphadenitis
Pulmonary granulomatous disease
Granulomatous hepatitis
Pneumonitis
Salivary parotitis
Mycotic aneurysms
Miliary tuberculosis
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Disseminated BCG infection

In a study of Brausi et al. [15] (1316 patients managed
with intravesical BCG), the patients reported local and
systemic side effects were 62.8% and 30.6%, respectively.
Dysuria and mild fever are not very rare after BCG instil-
lation. Fever after BCG therapy is not always a sign of
systemic BCG infection since most fevers are limited to
24 h’s duration [16]. However, patients with fever last-
ing beyond 24 h (especially if persists>48 h) or has an
intermittent evening pattern are more likely to have
systemic BCG infection. These patients usually require
hospitalization and administration of anti-tuberculosis
agents and occasionally a short period of fluoroquinolone
and systemic steroids. A progressively increasing symp-
tomatology with each BCG cycle should prompt a delay,
a lower dose or interruption of BCG instillations, which
may preclude long-term complications related to the
immunotherapy.

The largest series of BCG complications included over
2600 patients [16, 17]. The most common were LUTS
(27-95%), fever (2.9%), hematuria (1.0%), granuloma-
tous prostatitis (0.9%), granulomatous pneumonitis or
hepatitis (0.7%), arthralgia (0.5%), epididymitis (0.4%),
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Table 4 Outcomes of the tumour with intravesical BCG
Outcome Symptoms Number

of the patients

Completed BCG therapy without any adverse effects ~ No symptoms 42 (28.2%)
Completed BCG therapy with mild adverse effects Mild irritative voiding symptoms, mild haematuria, fever <38.5 °C 33 (22.14%)
Completed BCG therapy with dose reduction Severe irritative voiding symptoms, haematuria, or symptoms lasting>48 h 21 (14.1%)
Stopped BCG due to

1. Adverse effects (moderate/severe) Allergic Reactions (Joint Pain, Rash) 23 (15.4%)

Organ Involvement (Epididymis, Liver, Lung, Kidney, Bone, Joint, Prostate)

2. Disease progression Tumour is progressing 10 (6.7%)

3. BCG refractory disease Tumour is present at 3 months, CIS is present at both 3 and 6 months 7 (4.6%)

4. Recurrence during BCG Tumour recurrence after initial response 5(3.3%)

5. Patients'not willing for BCG continuation 8(5.3%)

and severe disseminated BCG sepsis (0.4%), in addition
very rare ureteral obstruction, rashes, renal abscesses and
bladder contraction (all<0.3%) [16, 17]. Here we report
our experience of BCG complications.

Chemical cystitis is frequent after BCG administration
which presents as irritative bladder symptoms [16]. Uri-
nalysis and urine cultures do not show any infection gen-
erally. Symptoms normally subside in 1-2 days; however,
they recur with subsequent BCG instillations. Bacterial
cystitis shows infection at urinalysis/urine cultures and
requires therapy with antibiotics. BCG-related cystitis
appears as circumferential bladder wall thickening with
urothelial enhancement [18]. In this study we found 23
cases (15.4%) of chemical cystitis and 16 cases (10.7%) of
bacterial cystitis, which were lesser than other reported
studies. Richard et al. in their study reported that abac-
terial cystitis and dysuria, occurring in 80% of patients,
hematuria (40%) and low-grade fever (30%) [19]. Jacoiste
et al. study found dysuria and frequency (5-90% inci-
dence), hematuria (1-34% incidence) and fever (3% inci-
dence) [20].

Lamm et al. [16] had reported the bladder contraction
rate of 0.2%. Nieder et al. in their review reported it only
0.09% [21, 22]. In this study 2 patients (1.3%) had bladder
contractures that were managed conservatively without
the need of augmentation procedure.

Granulomatous prostatitis (GP) following intravesical
BCG is common due to reflux from the prostatic urethra
to the prostatic ducts. Histologically there are necrotiz-
ing or non-necrotizing granulomas and acid-fast bacilli
cannot be identified [23, 24]. The majority of patients are
asymptomatic and it is mostly present in peripheral zone
which confuses with prostate cancer. We had 5 (3.3%)
such patients who were diagnosed with GP by the help
of MRI. Stilmant described GP in case series of 6 patients
receiving intravesical BCG [25]. Another study by Oates
et al. showed 41% histologically proven granulomatous

prostatitis after BCG [23]. In this study, 2 cases of Pro-
static abscess were also seen with symptoms of fever,
dysuria, and suprapubic pain. Abscess was drained by per
rectal route and antibiotic coverage provided.

BCG-related epididymo-orchitis is rare (1%) event but
can occur many years after intravesical BCG therapy
[16, 26]. BCG generally affects the epididymis earlier
than involving the testis. The causal mechanism is pro-
static urethra-ejaculatory duct reflux. Patients present
with fever, leucocytosis and scrotal swelling of acute
or gradual onset. If the antibiotics fail; granuloma-
tous epididymo-orchitis must be suspected and treated
accordingly. Ultrasonography (US) shows bulky hyper-
aemic epididymis and/or testis, with a heterogeneous,
hypoechoic, steady mass corresponding to granuloma
formation [27]. A testicular mass can mimic malignancy.
Rischmann et al. [28] reported the epididymitis in only
0.2% of patients in their clinical trial. Another study
showed 3.5% (10/282) patients developed epididymo
orchitis with painless testicular enlargement, abscesses
or cutaneous fistula [20]. We had 4 cases of post BCG
epididymo-orchitis and 1 case of testicular abscess which
was not responsive to antibiotics, after initial incision and
drainage; orchiectomy had to be done for that abscess.
Hydrocele and scrotal thickening commonly exist after
BCG and we had 7 such patients.

Ureteral stricture and papillary necrosis are common
urinary tract complications after BCG Therapy. Renal
granuloma formation or granulomatous nephritis is a
rare. Although the suspected cause is reflux, instances
without documented reflux have been seen [29, 30].
Furthermore, patients are usually asymptomatic or pre-
sent with fever or mild abdominal ache. Renal granu-
lomas are hypo vascular nodules and can be solitary,
multifocal or bilateral [31, 32]. Prolonged antitubercular
therapy should be initiated for granulomas, as we did in
our 4 cases. Two patients developed abscess which was
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drained, no fistula formation was seen. Although spon-
taneous resolution of biopsy-proven renal granuloma has
been reported [33], corticosteroids and antimycobacte-
rial agents are the preferred remedies for these lesions.
Nephrectomy or nephroureterectomy is the definitive
remedy for patients who have non manageable fever
or soreness despite the medicinal therapy [34]. We did
not require nephrectomy for any of our patient. Perez-
Jacoiste et al. [20] reported the kidney parenchymal
involvement in 3.5% patients, which were manifested as
nephritis (granulomatous inflammation) or renal masses
on abdominal imaging. Lamm et al. [11] had reported
the incidence of such renal granulomas at a rate of 0.1%
(2 cases out of 2602), whereas we found these at a higher
proportion (2.6%) which may be attributed to Indian
set up as well as to the fact that the previous study was
almost 25 years back.

Balanitis is granulomatous infection of the penis, a rare
complication following intravesical BCG therapy. Balani-
tis manifests as oedema, papules, ulceration, and abscess
formation. Traumatic catheterization is a risk factor for
this [35]. An Indian study reported the penile lesions
(granulomatous balanitis) in 5.9% cases after intravesi-
cal BCG [36]. This occurred in 2 patients in our study.
Abscess was drained and sent for mycobacterial culture,
finding infective organism of balanitis became a bit chal-
lenging as culture from the abscess were negative for
usual bacteria and culture for tuberculosis came positive
later on.

BCG spondylodiscitis is similar to tuberculous spondy-
lodiscitis or Pott disease and presenting as fever, weight
loss, lower back pain, leg weakness, and paraesthesia’s
[37, 38]. Endplate destruction of contiguous vertebral
bodies with relative sparing of the disc in the early stage
and a predilection for the lower thoracic spine is seen.
MRI helps in identifying oedema, marrow infiltration,
enhancement, spinal canal pathology and any epidural
abscesses. Prevertebral and paraspinal abscesses might
also choose to secondarily contain the psoas muscle mass
or aorta. Some patients need abscess drainage, spinal sta-
bilization or spinal cord decompression apart from the
regular antimycobacterial therapy.

Osteomyelitis of the lengthy bones after BCG vaccina-
tion in youth has been stated, however not commonly.
There are documented instances of septic arthritis of the
left elbow, infections of hip and knee prostheses after
intravesical BCG therapy [39, 40]. A psoas muscle abscess
has been stated in the absence of vertebral involvement.
In the literature up to 2018, only 23 cases of tuberculous
spondylitis/vertebral osteomyelitis following intravesi-
cal BCG were reported [41]. Aljada et al. [37] reported
a case of Pott’s disease after BCG instillation. Van Thiel
et al. [40] reported development of arthritis of the elbow
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eight month post-BCG therapy, a synovial aspirate grew
Mycobacterium bovis and anti-tuberculous triple therapy
(rifampicin, isoniazid and ethambutol) was instituted.
We had 3 patients of arthritis/arthralgia. The symptoms
subsided with conservative medication and discontinu-
ation of BCG therapy. However, we did not have any
patient with swelling at any joint.

Arterial pseudoaneurysm—saccular aneurysm can be
seen on US or contrast-enhanced CT. Non-specific arte-
ritis is also commonly seen. The abdominal aorta, tho-
racic aorta, femoral, popliteal and carotid arteries are
affected in this order of decreasing frequency [42]. Addi-
tional troubles involving aorto-enteric and aorto-bron-
chial fistulas have been reported [32]. These patients have
to be treated with open surgery and antimycobacterial
therapy. Endovascular repair needs to be done but these
patients who are poor candidates for surgery; associated
hazard of future stent contamination should be consid-
ered [42]. Patients with pre-existing stent grafts who
are on intravesical BCG treatment additionally might be
at chance for future stent illness [43]. In the literature,
about 30 BCG-related vascular complications have been
reported [44]. In a study by Perez-Jacoiste et al. of 282
patients, mycotic aneurysms and pseudoaneurysms were
seen in 16 patients (5.7%) [20]. We had 1 such patient
who was managed with intravascular stenting.

Pneumonitis can result in 1% of patients [45]. Symp-
toms can be fever, cough, dyspnoea and night time
sweats, which are normally of gradual onset. The diag-
nosis can be mounted via the use of a mixture of trans-
bronchial biopsy, bronchoalveolar lavage and imaging.
Empirical therapy may also be initiated in the setting of
a non-diagnostic workup. The pathogenesis of BCG-
related pneumonitis is a hypersensitivity response to
disseminated BCG; this idea is seconded by finding of
lymphocyte predominant bronchoalveolar lavage studies,
reviews of entire healing without treatment or with cor-
ticosteroids alone and normally negative stains/cultures
[46, 47]. Most patients are treated with a combination
of corticosteroids and antimycobacterial agents. Chest
X-ray can also have regular findings or a diffuse reticu-
lonodular pattern. CT images show diffuse micronodules
mimicking tuberculosis, hematogenous metastases or
fungal infection. Histologic findings of granulomatous
contamination and diffuse alveolar damage can be seen.

As per the study by D. Lamm, the lungs complications
following BCG instillation are uncommon, with an inci-
dence of 0.3-0.7% of patients, presenting as interstitial
pneumonitis or miliary dissemination [11, 20]. We had
pneumonitis in 2 patients and granulomas in 3 patients
on imaging. They presented as unrelenting fever of low
grade after instillation along with cough. Chest X-ray
was inconclusive. HRCT showed diffuse micronodules
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in one patient and multiple patchy areas in another
patient, the physician asked to stop BCG administra-
tion. These lesions then resolved with ATT administra-
tion over next six months. In comparison to western
literature we found unrelenting fever to be a peculiar
finding in our patients and it should alert the physicians
in this regard.

Granulomatous hepatitis is rare; it can be a hypersen-
sitivity reaction or direct infection [48]. Patients nor-
mally have fever and malaise; the liver can be enlarged
and painful at physical examination. Laboratory assess-
ment yields a peculiar hepatic panel and extended
inflammatory markers. Imaging may additionally reveal
hepatomegaly or ascites [49]. The diagnosis needs to be
suspected clinically and tested with biopsy. Lamm [16]
reported that it is manifesting in less than 1% of patients.
Another study by Pérez-Jacoiste et al. [20] reported hepa-
titis as a manifestation in 16 cases of 281 (5.7%). We had
mild derangement of AST/ALT ratio in 14 patients and
found granulomas in 2 of these patients. Granulomas
when biopsied under USG guidance were positive for
tuberculosis. The antitubercular agents are themselves a
cause of LFT derangement and this must be kept in mind.

Granulomatous lymphadenitis following intravesical
BCG has been mentioned [50]. Enlarged lymph nodes on
fluorine 18 fluorodeoxyglucose study can mimic meta-
static disease. Three of our patients had enlarged tender
neck lymphnodes and 1 patient also had axillary lymph-
nodes in addition to cervical ones giving rise to suspicion
of metastases. However, histopathologic findings helped
in separating granulomatous inflammation as an alterna-
tive than metastatic carcinoma. The pathogenesis may
moreover be energetic contamination or a hypersensi-
tivity reaction. Anti-tubercular treatment for six months
resolved the lymphadenitis completely.

Sepsis, which is reported in 1/15,000 patients, is the
most serious complication of BCG therapy and is pos-
sibly lethal [11]. There are no attribute imaging findings.
Treatment consists of antimycobacterial combined with
corticosteroids. Disseminated BCG has been reported
as a rare complication, Lamm reported incidence after
intravesical treatment was 0.4% [16]. We in our experi-
ence had only one unfortunate disseminated BCG infec-
tion when there was pleural effusion and bacteraemia
and patient was admitted under ICU care and ventilatory
support but survived with intensive therapy and later on
antitubercular therapy. Mantoux test in this regard can
be of great help wherein an indication can be sought of
susceptibility to BCG dissemination, although it is not a
very robust factor.

Other mentioned rare complications consist of peri-
tonitis, choroiditis, parotitis and a contaminated cardiac
conduction gadget [51].
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5 Dilemmas and uncertainities

Diagnosing and treating BCG-related issues can be an
arduous task. The clinical manifestations can delay or
discontinue BCG instillation; nonspecific imaging find-
ings can mimic cancers or non-mycobacterial infections.
A major concern for such a patient with such signs and
symptoms is whether to initiate an empirical anti-tuber-
cular therapy or move ahead with biopsy for ascertaining
diagnosis. This is based on one’s personal scientific judg-
ment and experience taking several factors along, giving
due importance to severity of the complication, whether
or not it is local or systemic and the invasiveness of the
required biopsy procedure [51]. For mycotic pseudoa-
neurysm, spondylodiscitis or a reactivated infection, iso-
lation of the infection source is preferred. Failure to pick
out and treat an infection other than BCG can be dis-
astrous. If suspicion of BCG illness is excessive and the
source of the infection is not identified with use of initial
cultures or histologic specimens, antimycobacterial ther-
apy is indicated while acid-fast staining is pending.

Biopsy can be reserved for instances in which there are
no response to antimycobacterial therapy. These settings
include GP, renal granuloma and epididymo-orchitis.
When a testicular infection proceeds to abscess forma-
tion not remitting with antibiotics, incision and drain-
age may be required, if necessary then orchidectomy is
indicated. Similarly, for psoas abscess and renal abscess
drainage may be needed.

Asymptomatic granulomatous disease places the clini-
cian in predicament. Symptom improvement cannot be
used as a marker for ample treatment. Imaging abnor-
malities might also additionally take time to resolve.
Sometimes the frequency of the complication or history
of difficult catheterization (which influences the possibil-
ity of a BCG-related complication) may be useful in guid-
ing the decision of whether or not to take a biopsy, such
as GP is common after BCG so biopsy threshold is high.

Sometimes excessive immune response can also be
troublesome in these patients as the Reiter’s syndrome
(urethritis, arthritis, conjunctivitis) has been reported
during BCG treatment; if it does, interruption of the
schedule is mandatory [52].

Some limitations were present in this study. This was
a non-interventional study. A direct comparison with
different other intravesical therapies could have given it
more inferential power. A longer follow-up also gives a
better idea about long term complications of BCG.

6 Conclusion

BCG is an indispensable therapy available for NMIBC, but
it is associated with array of adverse effects and compli-
cations, which are the main reasons for poor compliance
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to BCG therapy. Although BCG-related complications
can affect any organ in the body, potentially life-threat-
ening systemic BCG-related infections are encountered
in only<5% of patients. There are some difficulties in
diagnosis of the BCG complications because acid-fast
staining, culture and PCR test are not always positive; tis-
sue biopsies should be indicated sometimes to evaluate
histopathology and presence of M. bovis. A persistently
monitored multidisciplinary approach with high index of
suspicion and prompt anti-TB therapy can help to derive
the maximum benefits while keeping the complications at
check. Prospective, multicentre studies are necessary to
precisely address the risk factors, common themes at pres-
entation as well as optimal therapeutic approach for the
complications.
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