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Abstract

Background: Genitourinary tuberculosis (GUTB) is known to cause high rates of structural organ damage, however,
literature on its biochemical manifestations is limited. Additionally, local studies in the Philippine setting, where cases
are rampant, are few and dated. This study aimed to determine the serologic and urinary profile of patients with GUTB
admitted at a tertiary hospital within January 2009 to March 2020 and their association with short-term outcomes.

Methods: This retrospective study included 112 patients with laboratory-confirmed GUTB (i.e., positivity in acid-fast
smear, polymerase chain reaction, culture, or histology). Demographic data, clinical characteristics, laboratory and
radiologic findings, histopathology reports, treatment, and short-term outcomes were recorded.

Results: Bladder (54.5%) and kidney (36.4%) were the most affected organs. The male:female ratio was 1:1.15, and
the mean age was 35.79 4 18.29 years. Weakness (14.29%) was the most common chief complaint. A majority pre-
sented with anemia (83.04%), while several had leukocytosis (41.96%) and thrombocytosis (26.79%). Hypoalbumine-
mia (58.10%), impairment of renal function (36.94%), and electrolyte abnormalities such as hyponatremia (50.93%),
hypercalcemia (20.19%), and hypokalemia (21.82%) were common. Proteinuria (67.96%) and pyuria (67.96%) were
the most frequent abnormal findings, followed by hematuria (51.46%), acidic urine (45.63%) and low specific grav-
ity (31.07%). Age, leukocytosis, and the need for pressors were all significantly associated with mortality (p values of
<0.001,0.010, and <0.001, respectively).

Conclusions: The young age at presentation with severe clinical and laboratory manifestations may reflect local
epidemiology as TB continues to be widespread in the country. Apart from the more commonly cited abnormali-

ties in literature, multiple electrolyte imbalances and urinary concentration defects were also observed in many

cases, possibly indicating tubulointerstitial involvement—a complication increasingly mentioned in case reports. As
several patient characteristics were found to be associated with the high mortality rates observed in the study, further
research is recommended to explore predictive modeling.
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Introduction

Tuberculosis (TB) remains an important global epi-
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around 16.5-25% of all cases, attributing 4.5-27%
to genitourinary TB (GUTB) [2-4]. GUTB histori-
cally pertains to the infection of the urogenital system
organs in any combination by Mycobacterium tuber-
culosis (MTB) or Mycobacterium bovis [5-8]. It pre-
sents with insidious and late-onset symptoms, making
its diagnosis and treatment difficult and delayed, and
consequently leading to high rates of structural organ
damage and kidney failure [9, 10]. Some physicians
advocate the term urogenital TB (UGTB) as kidney TB
is the most relevant infection and is more frequently
diagnosed than genital TB [5, 6, 11].

Philippines ranked 4th among the countries with high
TB burden in 2018, accounting 6% of the global total. It
has a TB incidence rate of 554 (311-866) per 100,000
population, and a mortality rate of 24.57 (20-32) per
100,000 population [1]. This high disease prevalence in
the country is multifactorial, attributing to high poverty
rate, marked social inequities, and rise in slum housing
and crowded living conditions from rapid urbanization
[12]. In the Filipino pediatric population, GUTB is found
to cause 3% of extrapulmonary TB cases admitted in a
tertiary hospital [13].

Despite these figures, there is paucity in literature
regarding local experience on GUTB, especially with
regards to serologic and urinary findings [14—16]. The
last available reference was published 25 years ago, which
also needs to be updated. The study aims to determine
the serologic and urinary profile of patients with geni-
tourinary TB admitted at a tertiary government hospi-
tal in Philippines and their association with short-term
outcomes.

Methods

Study design and population

This is a single-center, retrospective study performed at
the Philippine General Hospital (PGH; 1500 beds). This
study included GUTB patients diagnosed from January
2009 to March 2020 through positivity in at least one of
the following: (1) urine acid-fast bacilli (AFB) staining,
(2) urine or tissue polymerase chain reaction (PCR) for
Mycobacterium tuberculosis, (3) urine or tissue M. tuber-
culosis culture, and (4) histologic findings of granuloma-
tous inflammation (granulomas composed of epithelioid
cells and Langhans giant cells with or without case-
ous necrosis) [14, 15, 17-19]. Culture-positive samples
solely involving the female genital tract without urologic
involvement, out-patients, in-patients without base-
line serologic and urinary tests, and those who got dis-
charged against medical advice were excluded. This study

Page 2 of 34

was approved by the University of the Philippines Manila
Research Ethics Board and the requirement for informed
consent was waived since the investigators evaluated
anonymized data.

Data collection and definition of variables

Data collection was done through chart review of patient
medical records. This included patient demograph-
ics; comorbidities; clinical symptoms; complete blood
counts; serum chemistries; urinalysis; results of microbial
smears and cultures, diagnostics, and histopathology;
treatment; and short-term outcomes. Organ involvement
was distinguished in those with tissue samples obtained
from biopsies or operations.

Serologic abnormalities were defined as follows: (1)
anemia as hemoglobin of <150 g/L in neonates 0—30 days
old, <105 g/L in 1-23 months of age, <115 g/L in chil-
dren 2-9 years of age, <125 g/L in males 10-17 years of
age, <120 g/L in non-pregnant females 10 years of age
and above, <110 g/L in pregnant women, and <130 g/L
in men 15 years of age and above [20, 21]; (2) thrombo-
cytopenia as platelets <84,000/pL in newborns <1 week
old, and <150,000/puL for the rest of the age groups [21,
22]; (3) thrombocytosis as platelets >450,000/uL [22];
(4) leukocytosis as white blood cells >34,000/pL in neo-
nates 0-30 days, >14,000/uL in infants 1-23 months
of age, >12,000/pL in 2-9 years of age, >10,500/puL in
10-18 years of age, and >11,000/pL in adults [21, 23];
(5) leukopenia as white blood cells <9100/uL in neo-
nates 0-30 days, <6000/uL in infants 1-23 months of
age, <4000/pL in 2-18 years of age, and <4400/pL in
adults [21, 23]; (6) hypoalbuminemia as serum albumin
<18 g/L in premature neonates 1 day old, <25 g/L in
full term neonates <6 days old, <19 g/L in 8 days-1 year
old, <34 g/L in 1-3 years of age, <35 g/L in 4-19 years
of age, and <34 g/L in adults [21]; (7) impaired renal
function as estimated glomerular filtration rate <60 mL/
min/1.73 m [2]; (8) hyperkalemia as plasma K concen-
tration> 5.5 mM [22], (2) hypokalemia as plasma K* con-
centration <3.5 mM [22], (9) hyponatremia as plasma Na™
concentration< 135 mM [22], and (10) hypercalcemia as
total serum calcium concentration > 10.4 mg/dL [24].

Urinary findings were defined as: (1) acidic urine
as urine pH <5.5 [24], (2) low specific gravity as urine
specific gravity <1.010, (3) hematuria as three or more
erythrocytes per high-power field [24], (4) proteinuria
as detection of proteinuria by dipstick examination [22],
and (5) pyuria as detection of more than 5 white blood
cells per high-power field in urine microscopy or positive
leukocyte esterase dipstick testing [15, 24].
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Table 1 Proportion of patients with GUTB
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Table 3 Clinical characteristics of patients with GUTB

Diagnosis No. of
patients (%)
(n=112)

Urine AFB smear-positive 56 (50.00%)

Urine PCR-positive 6 (14.29%)

Urine culture-confirmed 8 (16.07%)

Histopathology 22 (19.64%)

Bladder 12

Kidney 6

Kidney and ureter 2

Ureter 2

Table 2 Laterality of organ involvement in GUTB patients
confirmed by histopathology

Organ No. of patients (%) (n=10)
Right Left Unspecified
Kidney 1 4 1
Kidney and ureter 0 2 0
Ureter 1 0 1
Total 2 (20.0%) 6 (60.0%) 2 (20.0%)

Statistical analysis
Descriptive statistics were used in the analysis of this
study. Frequency and percentage were used to describe
categorical variables and proportions of patients who
improved, expired, or developed short-term outcomes
such as the need for pressors or renal replacement ther-
apy. Continuous variables were expressed as median.
Associations were determined by bivariate analy-
sis using Fisher’s exact test for characteristics involv-
ing 2 categories or Chi-square test for those with >2

Total cases recorded
in laboratory registries
(n=228)

Excluded (n = 96)
« Irretrievable records

v

GUTB patients for screening

(n=132)
Excluded (n = 20)
.| *Nodata(n=1)
"]+ Out-patient (n=13)
v - DAMA (n= 6)

Individuals included for analysis
(n=112)

Fig. 1 Flow diagram of study selection. DAMA discharged against

Clinical characteristics

No. of patients
(%) (n=112)

Gender
M
F
Age
0 months-1 year
1 year-5 years
6 years—10 years
1 years—18 years
19 years-29 years
30 years—49 years
50 years-69 years
70 years or older
Marital status
Single/widowed

52 (46.43%)
60 (53.57%)

1(0.89%)
2(1.79%)
4 (3.57%)
18 (16.07%
21(18.75%
35(31.25%
27 (24.11%
4 (3.57%)

69 (61.61%)

Married 43 (38.39%)
Occupation

Employed 19 (16.96%)

Unemployed 58 (51.79%)

Not applicable (i.e., pediatric) 26 (23.21%)

Unspecified 9 (8.04%)
Location

Urban 60 (53.57%)

Rural 48 (42.86%)

Unspecified 4 (3.57%)
Co-morbidity
Previous TB 14 (12.50%)
Diabetes mellitus 5 (4.46%)
HIV/AIDS 12 (10.71%)
Steroid use (e.g., SLE, NS) 9 (8.04%)
Malignancy 1 (0.89%)
Chronic kidney disease 5 (4.46%)
History of urolithiasis 8 (7.14%)
RTAType 1 1 (0.89%)
COPD 2 (1.79%)
Bronchial asthma 2 (1.79%)
Hypertension 13(11.61%)
Heart failure 2 (1.79%)
Cerebrovascular disease 1 (0.89%)
Other organ involvement 64 (57.14%)
Pulmonary 57 (50.89%)
Gastrointestinal 28 (25.00%)
Abdominopelvic 11 (9.82%)
Central nervous system 7 (6.25%)
Bone 4 (3.57%)
Lymph node 8 (7.14%)
Ear 2 (1.79%)
Psoas 2 (1.79%)
Cutaneous/wound 3 (2.68%)

medical advice
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Table 3 (continued)

Clinical characteristics No. of patients

(%) (h=112)

Chief complaint

Weakness 16 (14.29%)
Difficulty of breathing 14 (12.50%)
Flank pain 13 (11.61%)
Abdominal pain 11(9.82%)
Hematuria 9 (8.04%)
Dysuria 9 (8.04%)
Fever 8 (7.14%)
Abdominal/pelvic mass on diagnostic 5 (4.46%)
Pedal edema 4(3.57%)
Umbilical discharge 3 (2.68%)
Gluteal pain 2 (1.79%)
Vaginal bleeding 2 (1.79%)
Cough 2 (1.79%)
Seizure 2 (1.79%)
Urinary retention 1 (0.89%)
Inguinal pain 1 (0.89%)
Fistula formation (ureterocutaneous) 1(0.89%)
Scrotal discharge 1 (0.89%)
Double J stent reinsertion 1(0.89%)
Decrease in sensorium 1 (0.89%)
Vomiting 1 (0.89%)
Others 5 (4.46%)

COPD chronic obstructive pulmonary disease, F female, HIV/AIDS human
immunodeficiency virus or acquired immunodeficiency syndrome, M male, NS
nephrotic syndrome, RTA Type 1 renal tubular acidosis Type 1, SLE systemic lupus
erythematosus, TB tuberculosis

categories. Mean lengths of hospital stay between those
with and without the identified clinical, serologic, and
urinary characteristics were compared using Mann—
Whitney U-test for characteristics involving 2 categories
or Kruskal-Wallis test for those with >2 categories. For
all tests, p value of at most 0.05 indicate significance.

Results

A total of 228 patients with laboratory-confirmed GUTB
were identified. Ninety-six charts were irretrievable due
to institutional limitations in records retention, while 20
cases met the exclusion criteria (Fig. 1). Among the 112
patients included in the study, half (50.0%) had posi-
tive smears for urine AFB (Table 1). In those with histo-
pathologic evidence of infection, bladder (n=12, 54.5%)
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and kidney (n=38, 36.4%) were the most involved geni-
tourinary organs. Among those with kidney and ureter
involvement, left laterality was observed in 60% (Table 2).

Patient characteristics

Baseline clinical characteristics of the patients with
GUTB are shown in Table 3. The mean age (£SD) was
35.794+18.29 years (range, 1-82 years) and the male-to-
female ratio was 1:1.15 (52:60). Most patients were single
or widowed (61.61%) and lived in urban areas (53.57%).
Fourteen patients (12.5%) had a previous history of
tuberculosis, while 64 patients (57.14%) had present

Table 4 Serologic characteristics of patients with GUTB

Serologic abnormalities No. of patients (%)

Hyperkalemia 18%, n=110)
4(21.82%,n=110)
50.93%, n=108)

20.19%, n=104)

Hypokalemia
Hyponatremia

Anemia 93 (83.04%,n=112)
Thrombocytopenia 6(5.36%,n=112)
Thrombocytosis 30 (26.79%,n=112)
Leukocytosis 47 (41.96%,n=112)
Leukopenia 6 (536%,Nn=112)
Hypoalbuminemia 61 (58.10%, n=105)
Renal function impairment 41 (36.94%,n=111)

9(8.

24 (

55 (

21 (

Hypercalcemia

Table 5 Urinary characteristics of patients with GUTB

Urinary abnormalities No. of patients

(%) (n=103)

Acidic pH 47 (45.63%)
Low specific gravity 32 (31.07%)
Proteinuria 70 (67.96%)
Negative 3(32.04%)
Trace 15 (1 4.56%)
1+ 36 (34.95%)
2+ 16 (15.53%)
3+ 3(2.91%)
Hematuria 53 (51.46%)
Pyuria 70 (67.96%)
Pyuria 4+ hematuria 50 (48.54%)
Casts 17 (16.50%)
Crystals 4 (3.88%)
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Table 6 Imaging findings associated with GUTB

Intravenous pyelography

Unilateral renal parenchymal disease

Non-functioning kidney

Calcification of the urinary tract: medullary nephrocalcinosis, nephrolithiasis, ureterolithiasis, cystolithiasis
Bladder wall thickening

CTscan

Hypodense renal foci with or without internal septations or peripheral calcifications

Renal cysts, Bosniak I and Il

Renal mass

Calcification of the urinary tract: nephrolithiasis, ureteropelvic junction lithiases

Urinary tract dilatation: hydronephrosis, ureteropelvocaliectasia with possible distal ureteral stricture

Ureteral wall thickening

Bladder wall thickening

Vesicocutaneous fistulous tract

Evidence of extra-renal TB infection:

Pulmonary tuberculosis with or without endobrochial spread

Distal ileal and ileocecal wall thickening with multiple abscess formation (intraabdominal, pelvic, and prostatic regions) and lymphadenopathies
Multilevel vertebral lesions with disc destruction (Pott’s disease) with abscess formation involving adjacent muscles (psoas, iliopsoas and gluteus maximus)

Ultrasound

Unilateral or bilateral renal parenchymal disease with or without signs of chronicity

Echogenic renal walls with or without internal echoes suggestive of pyelitis or pyelonephritis

Pyonephrosis

Renal cysts or mass

Calcification of the urinary tract: nephrocalcinosis, nonspecific parenchymal/perinephric/periureteral calcifications, nephrolithiasis, urolithiases,

Urinary tract dilatation: hydronephrosis, focal caliectasia, pelvocaliectasia, ureteropelvocaliectasia

Irregular, diffuse, or heterogeneous bladder wall thickening

Bladder wall foci or mass

Evidence of abdominopelvic Koch's infection: tobacco pouch appearance of fallopian tube, thickening of uterine serosa and peritoneum, palisading
bowel loops, and massive ascites

Table 7 Management of admitted patients with GUTB Table 8 Short-term outcomes of admitted patients with GUTB

Intervention :\:/(:)' ?:zit;ezr)\ts Length of hospital stay in days, median (min-max) 11 (0.67-90)
Improved, n (%) 103 (91.96%)
Anti-Koch's therapy 71 (63.39%) Expired, n (%) 9 (8.04%)
Operation 29 (25.89%) Need for pressors, n (%) 15 (13.39%)
Percutaneous tube nephrostomy 10(8.93%) Need for renal replacement therapy, n (%) 1(0.89%)
Double J stent insertion 11
Nephrectomy

evidence of other organ involvement, with lungs (50.89%)
being the most concomitantly involved organ. Twenty-
four patients (21.43%) exhibited systemic symptoms such
as weakness (14.29%) and fever (7.14%), while 57 patients
(50.89%) had genitourinary manifestations as their chief

2
Subcapsular nephrectomy 5
Cytoreductive nephrectomy 1
Aspiration of renal abscess 1
Radial nephrolithotomy 1

Pelvolithotomy 1

Ureterotomy 1 . . .

Ureteroneocystostomy | (0.89% complaint. Flank or abdominal pain was the most com-
Bladder mass excision 3 (2.68% mon presenting genitourinary symptom (21.43%).
Transurethral resection of bladder tumor 1(0.89%
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Table 9 Bivariate analysis: clinical characteristics and mortality

Characteristic Category Mortality p value
Survived Expired
Count Row % Count Row %

Gender Male 48 923 4 77 1.000
Female 55 91.7 5 83

Age 0 months to 1 year 0 0.0 1 100.0 <0.001
1-5 years 0 0.0 2 100.0
6-10 years 4 100.0 0 0.0
11-18 years 17 94.4 1 5.6
19-29 years 19 90.5 2 9.5
30-49 years 33 94.3 2 57
50-69 years 26 96.3 1 3.7
>70 years 4 100.0 0 0.0

Marital status Single/widowed 63 913 6 8.7 1.000
Married 40 93.0 3 7.0

Occupation Employed 18 947 1 53 0.394
Unemployed 54 93.1 4 6.9
Not applicable 22 84.6 4 154
Unspecified 9 100.0 0 0.0

Location City 55 91.7 5 83 0.834
Province 44 91.7 4 83
Unspecified 4 100.0 0 0.0

Co-morbidity Yes 50 943 3 5.7 0495
No 53 89.8 6 10.2

Diabetes mellitus Yes 5 100.0 0 0.0 1.000
No 98 91.6 9 84

Hypertension Yes 13 100.0 0 0.0 0.595
No 90 90.9 9 9.1

Chronic kidney disease Yes 4 80.0 1 20.0 0.347
No 99 92.5 8 75

History of urolithiasis Yes 8 100.0 0 0.0 1.000
No 95 913 9 8.7

Malignancy Yes 1 100.0 0 0.0 1.000
No 102 91.9 9 8.1

HIV/AIDS Yes 10 833 2 16.7 0.247
No 93 93.0 7 7.0

Steroid use Yes 9 100.0 0 0.0 1.000
No 94 91.3 9 8.7

Systemic lupus erythematosus Yes 8 100.0 0 0.0 1.000
No 95 913 9 8.7

Nephrotic syndrome Yes 1 100.0 0 0.0 1.000
No 102 91.9 9 8.1

Cerebrovascular disease Yes 1 100.0 0 0.0 1.000
No 102 919 9 8.1

Coronary artery disease No 103 92.0 9 8.0 No test*

Heart failure Yes 2 100.0 0 0.0 1.000
No 101 91.8 9 8.2

COPD Yes 1 100.0 0 0.0 1.000
No 102 91.9 9 8.1

Bronchial asthma Yes 2 100.0 0 0.0 1.000

No 101 918 9 8.2
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Table 9 (continued)

Characteristic Category Mortality p value
Survived Expired
Count Row % Count Row %

Spina bifida No 103 92.0 9 80 No test*

RTAType 1 Yes 1 100.0 0 0.0 1.000
No 102 91.9 9 8.1

Previous TB Yes 14 100.0 0 0.0 0.599
No 89 90.8 9 9.2

Other organ involvement of TB Yes 57 89.1 7 109 0.296
No 46 95.8 2 42

Pulmonary TB Yes 50 87.7 7 123 0.162
No 53 96.4 2 3.6

Gastrointestinal TB Yes 24 85.7 4 14.3 0.224
No 79 94.0 5 6.0

Abdominopelvic TB Yes " 100.0 0 0.0 0.595
No 92 91.1 9 8.9

CNSTB Yes 6 85.7 1 14.3 0453
No 97 924 8 76

Bone TB Yes 3 75.0 1 250 0.288
No 100 92.6 8 74

Cutaneous/Wound TB Yes 3 100.0 0 0.0 1.000
No 100 91.7 9 83

TB Adenitis Yes 7 87.5 1 12.5 0.500
No 96 923 8 7.7

EarTB Yes 1 50.0 1 50.0 0.155
No 102 92.7 8 73

PsoasTB Yes 1 50.0 1 50.0 0.155
No 102 92.7 8 7.3

Dysuria Yes 7 100.0 0 0.0 1.000
No 82 90.1 9 9.9

Hematuria Yes 7 77.8 2 22.2 0.192
No 82 92.1 7 79

Urinary retention Yes 1 100.0 0 0.0 1.000
No 88 90.7 9 9.3

Flank pain Yes 1 100.0 0 0.0 0.592
No 78 89.7 9 10.3

Inguinal pain Yes 1 100.0 0 0.0 1.000
No 88 90.7 9 9.3

Umbilical discharge Yes 3 100.0 0 0.0 1.000
No 86 90.5 9 9.5

Fistula (uretero-cutaneous fistula) Yes 1 100.0 0 0.0 1.000
No 88 90.7 9 9.3

Scrotal discharge Yes 1 100.0 0 0.0 1.000
No 88 90.7 9 9.3

Double J stent reinsertion Yes 1 100.0 0 0.0 1.000
No 88 90.7 9 9.3

Pedal edema Yes 4 100.0 0 0.0 1.000
No 85 90.4 9 9.6

Fever Yes 7 100.0 0 0.0 1.000

No 82 90.1 9 99
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Table 9 (continued)
Characteristic Category Mortality p value
Survived Expired
Count Row % Count Row %
Weakness Yes 14 933 1 6.7 1.000
No 75 904 8 9.6
Abdominal pain Yes 6 75.0 2 250 0.157
No 83 922 7 7.8
Abdominal/pelvic mass on diagnostic Yes 4 100.0 0 0.0 1.000
No 85 904 9 9.6
Vaginal bleeding Yes 2 100.0 0 0.0 1.000
No 87 90.6 9 94
Difficulty of breathing Yes 10 833 2 16.7 0.303
No 79 919 7 8.1
Others Yes 9 818 2 18.2 0.266
No 80 92.0 7 8.0

Bold values indicate statistically significant differences

*No test was done since all patients were classified under the No category

COPD chronic obstructive pulmonary disease, HIV/AIDS human immunodeficiency virus or acquired immunodeficiency syndrome, RTA Type 1 renal tubular acidosis

Type 1, TB tuberculosis, y year

Table 10 Bivariate analysis: serologic characteristics and mortality

Characteristics Category Mortality p value
Survived Expired
Count Row % Count Row %

Anemia Yes 84 90.3 9 9.7 0.353
No 19 100.0 0 0.0

Thrombocytopenia Yes 6 100.0 0 0.0 1.000
No 97 91.5 9 85

Thrombocytosis Yes 28 933 2 6.7 1.000
No 75 915 7 8.5

Leukocytosis Yes 47 100.0 0 0.0 0.010
No 56 86.2 9 13.8

Leukopenia Yes 5 833 1 16.7 0402
No 98 925 8 75

Hypoalbuminemia Yes 54 88.5 7 11.5 0.298
No 42 95.5 2 45

Renal function impairment Yes 39 95.1 2 49 0.481
No 63 90.0 7 100

Hyperkalemia Yes 8 88.9 1 11.1 0.550
No 93 92.1 8 79

Hypokalemia Yes 23 95.8 1 4.2 0.681
No 78 90.7 8 93

Hyponatremia Yes 48 87.3 7 12.7 0.162
No 51 96.2 2 3.8

Hypercalcemia Yes 19 90.5 2 9.5 1.000
No 76 91.6 7 84

Bold value indicates statistically significant differences
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Table 11 Bivariate analysis: urinary characteristics and mortality

Characteristics Category Mortality p value

Survived Expired
Count Row % Count Row %

Acidic pH Yes 44 93.6 3 6.4 0.504
No 50 89.3 6 10.7

Low specific gravity Yes 31 96.9 1 3.1 0.268
No 63 88.7 8 13

Proteinuria None 32 97.0 1 30 0.355
Trace 12 80.0 3 200
1+ 32 889 4 1.1
2+ 15 93.8 1 6.3
3+ 3 100.0 0 0.0

Hematuria Yes 50 943 3 5.7 0.310
No 44 88.0 6 120

Pyuria Yes 64 914 6 86 1.000
No 30 90.9 3 9.1

Both hematuria and pyuria Yes 48 96.0 2 4.0 0.162
No 46 86.8 7 132

Casts Yes 15 88.2 2 11.8 0.640
No 79 91.9 7 8.1

Crystals Yes 4 100.0 0 0.0 1.000
No 90 90.9 9 9.1

Serologic and urinary characteristics

Majority of patients presented with anemia (83.04%),
while several exhibited leukocytosis (41.96%) and throm-
bocytosis (26.79%) (Table 4). Of the biochemistry data,
hypoalbuminemia (58.10%) was the most common, fol-
lowed by hyponatremia (50.93%), impairment of renal
function (36.94%), hypercalcemia (20.19%), and hypoka-
lemia (21.82%). Of those with urine samples, proteinuria
(67.96%) and pyuria (67.96%) were the most common
abnormal findings, followed by hematuria (51.46%),
acidic urine (45.63%), and low specific gravity (31.07%)
(Table 5).

Radiological findings

Two patients underwent intravenous pyelography (IVP),
with one showing extensive calcifications throughout the
urinary tract, while the other revealing non-functioning
kidney. Table 6 shows the rest of the imaging findings
observed in our investigation.

Treatment
Seventy-one patients (63.39%) were initiated on anti-
Koch’s treatment during their admission, while 29

individuals (25.89%) underwent surgery. Double ] stent
insertion (9.82%) and percutaneous tube nephrostomy
(8.93%) were the most performed urologic operations
(Table 7).

Short-term outcomes

In-hospital death occurred in 8.04% of the patients.
The median hospital length of stay was 11 days, with
a minimum hospital stay of 0.67 day to a maximum of
90 days. Fifteen patients (13.39%) required pressors and
1 patient (0.89%) needed renal replacement therapy
in the form of hemodialysis throughout their hospital
course (Table 8).

Characteristics associated with short-term outcomes
Mortality

Age, leukocytosis, and the need for pressors were all sig-
nificantly associated with mortality (p values of <0.001,
0.010, and <0.001, respectively) (Tables 9, 10, 13). Other
characteristics were not significantly associated with
mortality (Tables 9, 10, 11, 12, 13).
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Table 12 Bivariate analysis: treatments and mortality

Characteristics Category Mortality p value
Survived Expired
Count Row % Count Row %

Anti-Kochs treatment Yes 64 90.1 7 929 0482
No 39 95.1 2 49

Underwent operation Yes 29 100.0 0 0.0 0.167
No 74 89.0 9 1.0

Percutaneous tube nephrostomy Yes 10 100.0 0 0.0 1.000
No 93 91.2 9 8.8

DJS insertion Yes " 100.0 0 0.0 0.595
No 92 91.1 9 89

Transurethralresection of bladder tumor Yes 1 100.0 0 0.0 1.000
No 102 919 9 8.1

Bladder mass excision Yes 3 100.0 0 0.0 1.000
No 100 91.7 9 83

Aspiration of abscess Yes 1 100.0 0 0.0 1.000
No 102 919 9 8.1

Ureteroneocystostomy Yes 1 100.0 0 0.0 1.000
No 102 91.9 9 8.1

Ureterotomy Yes 1 100.0 0 0.0 1.000
No 102 91.9 9 8.1

Pelvolithotomy Yes 1 100.0 0 0.0 1.000
No 102 919 9 8.1

Radial nephrolithotomy Yes 1 100.0 0 0.0 1.000
No 102 919 9 8.1

Subcapsular nephrectomy Yes 5 100.0 0 0.0 1.000
No 98 91.6 9 84

Cytoreductive nephrectomy Yes 1 100.0 0 0.0 1.000
No 102 91.9 9 8.1

Nephrectomy Yes 2 100.0 0 0.0 1.000
No 101 91.8 9 82

Table 13 Bivariate analysis: other outcomes and mortality

Characteristics Category Mortality p value

Survived Expired
Count Row % Count Row %
Need for renal replacement Yes 1 100.0 0 0.0 1.000
therapy No 102 919 9 8.1
Need for pressors Yes 8 533 7 46.7 <0.001
No 95 979 2 2.1

Bold value indicates statistically significant differences
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Table 14 Bivariate analysis: clinical characteristics and need for pressors

Characteristic Category Mortality p value
Survived Expired
Count Row % Count Row %

Gender Male 8 15.1 45 849 1.000
Female 10 154 55 84.6

Age 0 months to 1 year 1 100.0 0 0.0 0.019
1-5 years 2 66.7 1 333
6-10 years 0 0.0 4 100.0
11-18 years 4 211 15 789
19-29 years 5 21.7 18 783
30-49 years 3 8.1 34 919
50-69 years 2 74 25 926
>70 years 1 250 3 75.0

Marital status Single/widowed 13 17.6 61 824 0436
Married 5 114 39 88.6

Occupation Employed 3 15.0 17 85.0 0.762
Unemployed 8 13.1 53 86.9
Not applicable 6 214 22 78.6
Unspecified 1 1.1 8 889

Location City 10 16.1 52 83.9 0.898
Province 7 137 44 86.3
Unspecified 1 20.0 4 80.0

Co-morbidity Yes 8 14.5 47 85.5 1.000
No 10 159 53 84.1

Diabetes mellitus Yes 0 0.0 5 100.0 1.000
No 18 159 95 84.1

Hypertension Yes 0 0.0 13 100.0 0.214
No 18 171 87 82.9

Chronic kidney disease Yes 2 333 4 66.7 0.227
No 16 14.3 96 85.7

History of urolithiasis Yes 2 250 6 75.0 0.352
No 16 145 94 85.5

Malignancy Yes 0 0.0 1 100.0 1.000
No 18 154 99 84.6

HIV/AIDS Yes 2 154 " 84.6 1.000
No 16 152 89 84.8

Steroid use Yes 3 333 6 66.7 0.139
No 15 138 94 86.2

Systemic lupus erythematosus Yes 2 25.0 6 75.0 0.352
No 16 14.5 94 855

Nephrotic syndrome Yes 1 100.0 0 0.0 0.153
No 17 14.5 100 85.5

Cerebrovascular disease Yes 0 0.0 1 100.0 1.000
No 18 154 99 84.6

Coronary artery disease No 18 15.3 100 84.7 No test*

Heart failure Yes 0 0.0 2 100.0 1.000
No 18 15.5 98 84.5

COPD Yes 0 0.0 1 100.0 1.000
No 18 154 99 84.6

Bronchial asthma Yes 0 0.0 2 100.0 1.000

No 18 15.5 98 845
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Table 14 (continued)

Characteristic Category Mortality p value
Survived Expired
Count Row % Count Row %

Spina bifida No 18 153 100 84.7 No test*

RTAType 1 Yes 0 0.0 1 100.0 1.000
No 18 154 99 84.6

Previous TB Yes 0 0.0 14 100.0 0.124
No 18 173 86 82.7

Other organ involvement of TB Yes 15 214 55 786 0.035
No 3 6.3 45 93.8

Pulmonary TB Yes 13 21.0 49 79.0 0.079
No 5 8.9 51 91.1

Gastrointestinal TB Yes 10 323 21 67.7 0.006
No 8 9.2 79 90.8

Abdominopelvic TB Yes 3 23.1 10 769 0417
No 15 143 90 85.7

CNSTB Yes 3 375 5 62.5 0.102
No 15 13.6 95 86.4

Bone TB Yes 1 25.0 3 75.0 0.489
No 17 149 97 85.1

Cutaneous/Wound TB Yes 3 100.0 0 0.0 0.003
No 15 13.0 100 87.0

TB Adenitis Yes 1 10.0 9 90.0 1.000
No 17 15.7 91 84.3

EarTB Yes 1 50.0 1 50.0 0.283
No 17 14.7 99 85.3

PsoasTB Yes 1 50.0 1 50.0 0.283
No 17 14.7 99 853

Dysuria Yes 2 286 5 714 0.603
No 16 16.7 80 833

Hematuria Yes 1 1.1 8 88.9 1.000
No 17 18.1 77 81.9

Urinary retention Yes 0 0.0 1 100.0 1.000
No 18 17.6 84 824

Flank pain Yes 1 83 11 917 0.687
No 17 18.7 74 81.3

Inguinal pain Yes 0 0.0 1 100.0 1.000
No 18 17.6 84 824

Umbilical discharge Yes 0 0.0 3 100.0 1.000
No 18 18.0 82 82.0

Fistula (uretero-cutaneous fistula) Yes 0 0.0 1 100.0 1.000
No 18 17.6 84 824

Scrotal discharge Yes 0 0.0 1 100.0 1.000
No 18 17.6 84 824

Double J stent reinsertion Yes 0 0.0 1 100.0 1.000
No 18 17.6 84 824

Pedal edema Yes 1 250 3 75.0 0.542
No 17 17.2 82 828

Fever Yes 0 0.0 7 100.0 0.349

No 18 18.8 78 813
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Table 14 (continued)

Characteristic Category Mortality p value
Survived Expired
Count Row % Count Row %
Weakness Yes 2 133 13 86.7 1.000
No 16 182 72 81.8
Abdominal pain Yes 3 273 8 72.7 0.402
No 15 16.3 77 83.7
Abdominal/pelvic mass on diagnostic Yes 0 0.0 4 100.0 1.000
No 18 18.2 81 81.8
Vaginal bleeding Yes 0 0.0 2 100.0 1.000
No 18 178 83 822
Difficulty of breathing Yes 4 308 9 69.2 0.235
No 14 156 76 84.4
Others Yes 4 364 7 63.6 0.098
No 14 152 78 84.8

Bold values indicate statistically significant differences
*No test was done since all patients were classified under the No category

COPD chronic obstructive pulmonary disease, HIV/AIDS human immunodeficiency virus or acquired immunodeficiency syndrome, RTA Type 1 renal tubular acidosis
Type 1, TB tuberculosis, y year

Table 15 Bivariate analysis: serologic characteristics and need for pressors

Characteristics Category Mortality p value
Survived Expired
Count Row % Count Row %

Anemia Yes 16 16.2 83 83.8 0.734
No 2 10.5 17 89.5

Thrombocytopenia Yes 1 16.7 5 833 1.000
No 17 15.2 95 84.8

Thrombocytosis Yes 4 133 26 86.7 1.000
No 14 159 74 84.1

Leukocytosis Yes 8 154 44 84.6 1.000
No 10 15.2 56 84.8

Leukopenia Yes 1 16.7 5 83.3 1.000
No 17 15.2 95 84.8

Hypoalbuminemia Yes 14 212 52 788 0.116
No 4 8.9 41 91.1

Renal function impairment Yes 7 16.7 35 833 0.794
No 1 14.7 64 85.3

Hyperkalemia Yes 2 222 7 77.8 0.628
No 16 15.0 91 85.0

Hypokalemia Yes 4 16.7 20 833 1.000
No 14 15.2 78 84.8

Hyponatremia Yes 12 20.3 47 79.7 0.204
No 6 109 49 89.1

Hypercalcemia Yes 4 16.7 20 833 1.000

No 13 15.1 73 84.9
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Table 17 Bivariate analysis: treatments and need for pressors

Page 15 of 34

Characteristics Category Mortality p value
Survived Expired
Count Row % Count Row %

Anti-Kochs treatment Yes 14 18.7 61 813 0.196
No 9.3 39 90.7

Underwent operation Yes 1 33 29 96.7 0.095
No 17 19.3 71 80.7

Percutaneous tube nephrostomy Yes 1 10.0 9 90.0 1.000
No 17 15.7 91 84.3

DJS insertion Yes 0 0.0 12 100.0 0.209
No 18 17.0 88 83.0

Transurethral resection of bladder Yes 0 0.0 1 100.0 1.000

tumor No 18 154 99 846

Bladder mass excision Yes 0 0.0 3 100.0 1.000
No 18 15.7 97 843

Aspiration of abscess Yes 0 0.0 1 100.0 1.000
No 18 154 99 84.6

Ureteroneocystostomy Yes 0 0.0 1 100.0 1.000
No 18 154 99 84.6

Ureterotomy Yes 0 0.0 1 100.0 1.000
No 18 154 99 84.6

Pelvolithotomy Yes 0 0.0 1 100.0 1.000
No 18 154 99 84.6

Radial nephrolithotomy Yes 0 0.0 1 100.0 1.000
No 18 154 99 84.6

Subcapsular nephrectomy Yes 0 0.0 5 100.0 1.000
No 18 159 95 84.1

Cytoreductive nephrectomy Yes 0 0.0 1 100.0 1.000
No 18 154 99 84.6

Nephrectomy Yes 0 0.0 2 100.0 1.000
No 18 155 98 84.5

Table 18 Bivariate analysis: other outcomes and need for pressors

Characteristics Category Need for pressors p value

Yes No
Count Row % Count Row %
Need for renal replacement therapy Yes 0.0 1 100.0 1.000
No 18 154 99 84.6
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Table 19 Comparison of mean hospital stay by clinical
characteristics

Characteristic Category Hospital length of stay p value
(in days)
Mean SD

Gender Male 15.5 16.1 0914
Female 13.5 9.5

Age 0 months to 1 years 230 0444
1-5 years 350 479
6-10 years 9.5 94
11-18 years 19.6 16.7
19-29 years 13.6 9.5
30-49 years 13.2 9.9
50-69 years 121 76
> 70 years 7.0 4.2

Marital status Single/widowed 17.2 14.8 0.001
Married 9.6 6.2

Occupation Employed 12.2 11.7 0.506
Unemployed 136 9.0
Not applicable 184 20.1
Unspecified 124 6.8

Location City 153 154 0915
Province 133 9.3
Unspecified 15.0 108

Co-morbidity Yes 15.3 124 0.338
No 136 133

Diabetes mellitus Yes 78 48 0.143
No 14.7 13.0

Hypertension Yes 133 94 0.897
No 14.5 133

Chronic kidney disease Yes 16.5 9.7 0333
No 143 13.0

History of urolithiasis Yes 94 5.1 0.297
No 14.8 132

Malignancy Yes 17.0 0427
No 144 129

HIV/AIDS Yes 14.5 109 0.740
No 14.4 13.1

Steroid use Yes 287 18.5 0.002
No 132 116

Systemic lupus erythematosus Yes 235 10.9 0.008
No 13.7 128

Nephrotic syndrome Yes 70.0 0.091
No 139 11.8

Cerebrovascular disease Yes 50 0.270
No 145 129

Coronary artery disease Yes No test*
No 14.4 129

Heart failure Yes 19.0 184 0.669

No 14.3 12.8
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Table 19 (continued)

Page 17 of 34

Characteristic Category Hospital length of stay  p value
(in days)
Mean sD

COPD Yes 11.0 0.953
No 144 129

Bronchial asthma Yes 55 2.1 0.150
No 14.5 129

Spina bifida Yes No test*
No 144 129

RTA Type 1 Yes 11.0 0.953
No 144 129

Previous TB Yes 9.9 56 0.204
No 15.0 134

Other organ involvement of TB Yes 164 146 0.030
No 115 9.2

Pulmonary TB Yes 17.1 153 0.021
No 114 8.6

Gastrointestinal TB Yes 17.7 19.1 0489
No 13.2 9.6

Abdominopelvic TB Yes 16.0 104 0273
No 14.2 132

CNSTB Yes 225 277 0.309
No 13.8 11.1

BoneTB Yes 345 37.8 0.157
No 137 109

Cutaneous/Wound TB Yes 19.7 7.1 0.161
No 14.3 13.0

TB Adenitis Yes 13.8 12.8 0.642
No 144 129

EarTB Yes 515 544 0.159
No 138 109

Psoas TB Yes 61.0 410 0.022
No 136 10.7

Bold values indicate statistically significant differences
*No test was done since all patients were classified under the No category

COPD chronic obstructive pulmonary disease, HIV/AIDS human immunodeficiency virus or acquired immunodeficiency syndrome, RTA Type 1 renal tubular acidosis

Type 1, TB tuberculosis, y year

Need for pressors

Age, other organ involvement of MTB, gastrointesti-
nal TB, and cutaneous or wound TB, were significantly
associated with the need for pressors (p-values of 0.019,
0.035, 0.006, and 0.003, respectively) (Table 14). Other
characteristics were not significantly associated with the
need for pressors (Tables 14, 15, 16, 17, 18).

Mean hospital stay
Marital status, steroid use, systemic lupus erythematosus
(SLE), other organ involvement of MTB, pulmonary TB,

psoas TB, the presence of anemia, leukocytosis, hypoal-
buminemia, hyponatremia, hypercalcemia, and anti-
Koch’s treatment had a statistically longer mean length of
hospital stay compared to those without these character-
istics (Tables 19, 20, 22). Other characteristics were not
significantly associated with a longer mean length of hos-
pital stay (Tables 19, 20, 21, 22, 23).
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Table 20 Comparison of mean hospital stay by serologic characteristics

Characteristic Category Hospital length of stay (in days) p value
Mean SD

Anemia Yes 15.7 135 0.001
No 76 4.6

Thrombocytopenia Yes 14.2 143 0.708
No 144 12.8

Thrombocytosis Yes 179 19.2 0315
No 132 9.7

Leukocytosis Yes 15.6 1.3 0.027
No 134 14.0

Leukopenia Yes 16.7 14.1 0.690
No 143 12.8

Hypoalbuminemia Yes 17.0 153 0.029
No 1.3 8.0

Renal function impairment Yes 15.5 103 0.123
No 139 14.1

Hyperkalemia Yes 10.2 5.2 0411
No 14.9 133

Hypokalemia Yes 114 6.8 0.373
No 154 14.0

Hyponatremia Yes 16.0 135 0.046
No 13.1 124

Hypercalcemia Yes 16.6 76 0.015
No 14.3 143

Bold values indicate statistically significant differences

Table 21 Comparison of mean hospital stay by urinary characteristics

Characteristic Category Hospital length of stay (in days) p value
Mean Standard Deviation

Acidic pH Yes 143 11.8 0.745
No 143 135

Low specific gravity Yes 133 9.9 0.724
No 14.8 138

Proteinuria None 14.6 80 0.145
Trace 8.5 55
1+ 153 159
2+ 144 8.7
34 260 383

Hematuria Yes 129 8.2 0.709
No 15.7 15.8

Pyuria Yes 14.0 12.7 0.679
No 149 128

Both hematuria and pyuria Yes 12.7 8.2 0.609
No 15.7 154

Casts Yes 15.6 16.7 0.722
No 14.1 1.8

Crystals Yes 10.3 32 0.693

No 14.5 129
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Table 22 Comparison of mean hospital stay by treatments

Page 19 of 34

Characteristic Category Hospital length of stay (in days) p value
Mean Standard Deviation

Anti-Kochs treatment Yes 171 13.9 <0.001
No 9.7 9.1

Underwent operation Yes 13.0 9.8 0.666
No 14.9 13.8

Percutaneous tube nephrostomy Yes 16.1 12.0 0436
No 14.2 13.0

DJS insertion Yes 14.4 9.8 0.762
No 14.4 13.2

Transurethral resection of bladder tumor Yes 6.0 0.370
No 14.5 129

Bladder mass excision Yes 53 3.1 0.074
No 14.6 129

Aspiration of abscess Yes 18.0 0.347
No 14.4 129

Ureteroneocystostomy Yes 9.0 0.724
No 14.4 129

Ureterotomy Yes 50 0.270
No 14.5 129

Pelvolithotomy Yes 11.0 0.953
No 144 129

Radial nephrolithotomy Yes 11.0 0.953
No 144 129

Subcapsular nephrectomy Yes 11.6 36 0.936
No 14.5 13.1

Cytoreductive nephrectomy Yes 7.0 0481
No 14.5 129

Nephrectomy Yes 17.0 12.7 0.602
No 14.3 129

Bold value indicates statistically significant differences

Table 23 Comparison of mean hospital stay by other outcomes

Characteristics Category Hospital length of stay p value
(in days)
Mean Standard
Deviation
Need for renal Yes 230 0.246
replacement No 143 129
therapy ' )
Need for pressors Yes 20.2 24.0 0.790
No 133 94
Discussion

Genitourinary TB is the second and third most com-
mon form of EPTB in countries with high and low TB
burden, respectively [9, 19, 25]. According to other reg-
isters, however, GUTB is only seen in 1.7-6.5% of the

total TB cases reported [26]. In the Philippines, a 5-year
retrospective study reported GUTB to have caused 3% of
pediatric EPTB cases admitted in a tertiary government
hospital [13]. It is important to emphasize that this infec-
tion is underdiagnosed in most health care centers, as
GUTB remains a diagnostic challenge [9, 19, 25-27].
Diagnosis of GUTB is often delayed due to the insidi-
ous nature of the disease, non-specificity of symptoms,
poor health-seeking behavior of patients, and lack of
clinician awareness [28, 29]. In autopsy studies, only
half of patients with renal involvement had symptoms,
while only 18% were diagnosed clinically [30]. The four
pillars to GUTB diagnosis are bacteriology, pathomor-
phology, radiology, and provocative test with therapy ex
juvantibus [6, 19, 31], with culture as the gold standard
[25, 29, 32]. In world literature, most cases of GUTB
(64.2%) were diagnosed through identification of MTB



Page 20 of 34

(2021) 21:125

So and Villanueva BMC Urol

SUOIIBUILIRXD
[eo1bojoyiedoisiy pue |esibojolpey
41N 10} dDd
2ULN 24N} ND g\ SULIN 1eaWS g4y aulin

Apnis oAI102ds0l11 JeaA-€ | uoneiuasald [esuld

$1nsal A101eJOGR| PR1D3I9S
sbuipuy |esibojolpey
sisoupouid

ApN1s |BUOI1D3S-5501D 1BIA-G ‘A103s1y [eD1UlD ‘e1ep DIydeibowa

sbulpuy buibew|
24nyNd aunn
A13SIUIRYD0IG WINJSS

Apnis oA1129ds01131 1BIA-€ uoneulwRXa pue A10IsIY [edluld

sainieay d16ojoyied

sbulpuy buibewl|

sbuipuy A1o1eloge]
JusWIea.] ‘suon

Apn1s aA1109ds011a1 1B9A-G | -e2)jdwod ‘elep [esjul)d ‘soiydeibowsq

SOWO2IN0 pue
S31}jepOoW JusWIeaI] ‘spoylaw disoubelq

Apnis 2A11d2ds0181 1Bk~ | | eiep AIojeloge| pue [esjuld

S9WODINO [ed1ul|d ‘suoned||d

-wo> Adelayy g-hue ‘suonelado 1081 NO

Aydeiborpel 1s9yD

jyoud Ansiuayd0Iq wWniss 'sHgd
Abojoyredoisiy ‘sainynd

PUE SIESWS [e11910RCGOIAW JO SNSSY
subis pue

ApN1s aAl10ads0i1a1 B9A-G | SWo1dWAS ‘SalIpIgIowod ‘solydelbowsg

suoleu
-lwexa |ed1bojoyredolsty ‘uoneululexs
21d0250154D ‘suoieulwex |ed1bojoIpeY
2IN1ND g [N SULIN 159} JRSWIS gy Ul
sulexa pooj|g aulnol ‘ajyold Areuln
uopnelussald [eauld diydelbowag

S1IDS 3SED [eUONIRA
-19500 9AI303ds0ud JeaA-

g1No se pasoubelp A|[es1ul)d sased ||y

Adesayy gJ-nnue
01 asuodsal pue ‘sbujpuy [ed1bojoipel
‘(susoned |e2160|01SIY PUB ‘YD d SWil-|ed
‘a1n3nd g A ‘Adodsoiniu Jeaws “1)
synsai A101eioge| ‘sainieay [estuld bul
-pnjpul ‘sisoubelp aaisusyaidwod jo
S)NS2J UO Paseq g SHUYSIP YIM S3seD)
uopen|eAs
oidodsopus Jo buibew |esibojoin uo
$8IN1L3) 1UBISISUOD 7 < Pey 0ym g1No
pawnsaid (7) 10 ‘spoyiawl [ed1b0j0Ias AQ
J1o/pue 'g] Jo 2dUapIA3 [ed1bojoyiedolsiy
'3IN1Nd g4y 1eaWs g4y aulin Uo paseq
91N uanoid (1) J2Y12 Yyum syuaiied

uoleWIyUod 2160j03s1Y 1o d1bojoIqoIdIu
Uum g [eual [ed1ul]d yum siusied |y

AKbojoyzedoisiy

() 10°4Dd LW uln (€) ‘31NN g1IA

SUN (7) 'g4V SulN (1) 34 8Y1 JO 8u0 1o}

1nsas aAnIsod e snid Buipuy jediuld

Aue Jo 9duasald Uo paseq g1 No Yum
pasoubelp sieak g| ueyi Jap|o syuedpiied

9DU3PIAS D160[01SIY JO 21N ND
g1 2A11s0d 1BUIMO]|0f DY3 JO UO ISe3)|
18 YUM g1ND 4O SIsoubelp Yum siualied

g1ND PAULIYUOD YIIM SIUDJIed

(etpul) [UASOH WM)SS PUE Ydieasay
puUe uoieINPT [BIIP3N 21BNPRID) 1504
4O 2IN3su| Jo uswedaq ABojoin /1L

(euiyD)
AVSIaAIUN UBNYDIS ‘[RUCSOH BUIYD ISOM €61

(elpuj) npen [iweL feuusyd 0Ll

(eUIYD) [edSOH 314 Ausisniun Buded  61%

(e210% YINOS)
[N03S '|eUdSOH 22URIDASS  OF

(uemie] )
1AeIYD-|edsoH [eoway buno bueyd /g

(eIpU]) S3DUSIDS [BIIPS JO 2INASU|
Iypueo espu| ‘ABojoin jo Juswinedsg €5

(€107) [8€] ybuUIS

(9100) [£€] @A

(£102) [8] Ayriooweuysuy)

(£102) [9€] 08D

(8100) [S€] winy

(6102) [01] Bueny

(0207) [€€] _aysIN

poysy sawodInQ

uone|ndod

(A13unod) buinas azis

(4eak uonedijqnd) Apms

91N Yyum siuaiied BulA|oAul UoIBal DYIDed—eISY U3 Ul SIIPNIS +Z dlqeL



(2021) 21:125 Page 21 of 34

So and Villanueva BMC Urol

sanljepow dinadessy ]
(2160j0y1edOISIY ‘D160|01IR1DRG

"1ydesbolpel) saiijepow disoubelq
g1 snoinaid

Jo A10o3s1y ‘suoneisajiuew bunussald

S91I3S 95D sain1eay dydeibowa

Aydesbouoselyn pue Ael-x 1594
24N3Nd auln
AISIWBYD WNJISS

ApN1s 9A1109ds01191 JBIA-8 uoleujwexa |edisAyd pue A1oisiH

dn-moj|o} pue
1UaWieal} ‘sisoubelp ‘swordwAs ‘A1oisy

Apnis aAIlDadsol1al 1BIk-¢ | [BDIPSW ‘SISPISIP JURHWIODUOD ‘X35 9By

=lVV(emaiale]
pue ‘sasuodsal Juswiiealy ‘Saseasip

Apn1s 9A1159ds01191 JBA-| | BulApapun ‘so1sua1orIEYD SUl|9Sey

SIUDAD ISIDAPE Pa3e[dl
-UO[1eDIPaW PUE ‘SIUI0INO0 JUaWIel|
sbulpuy onsoubeig
g1 10§ POYISW U031

Apnis aA1Rdads01a) 1BIA-G sainyeay |edjuld ‘eyep dlydesbowsg

sbuipuy o1dodsopus Jo ‘Aydeibouos
-el)|n ‘Aydesboin snouanesiul ‘Ael-x 15940
elep AJoielogeT

Apnis aAI12ds0u14 JeaA-0 | sainiesy [ediulpd ‘elep dlydeibowsg

sbuipuy sisAjeutn
g uebio Jay1o Jo aouasaid pue
‘g1 Jo A10151y ‘9b6e 01 bulpIodIE UONN]

ApN1s aA1102ds011a1 JB9A-0 | -1asip 1uaied Japuab ‘uoipiodold Ajieap

$912|0SI g1\ JO SOnsL1deIRYD dIdAIoUsD
S9UWIODINO JUSUIIeal|
sonsusIoeIRYD Al0jRIOgeT]

Apnis oAI102ds0l11 Je3A-7 | sain3eay [eoiulD

JusWIeal |
sbuipuy Abojoyredoisiy

pue A101ei0ge| ‘|edIbojoIpel 1UBAS|DY

A101s1Y [e21UID

Apn1s 9A1159ds01191 JBIA-€ | SN1RISOILIOU0I30I00S ‘Uofiedndd0

41ND Yum pasoubelp Ajjediul)d syuaned-u|

Adodsopua

10 Buibew |es1bojoin Uo sain1eay) U

-1SISUOD € < yum g] Aleunn pawnsaid

(2) 1o "ABojoyredoisiy 1o gl 10}

sa1n3nd snd 1o aunn aAisod uo paseq
g1 Aleuun (1) 2y yum siusned |1y

Kbojoyiedoisiy

10 'g 1IN 10§ AlAIsod 2inynd aun Aq
Jayus uanoid g1No yim syuaned-uj

sbuipuy oiydesb

-ouabiusol pue [edjul s|gnedwod snid

sbulpuy [ed160j01s1Y J0 [e2160j01goIdIW
uo paseq g1No Yum pasoubelp sjuaiied

Abojoyredoisiy 1o [N U0
paseq g1 Aleunn yim pasoubelp syualied

sbuipuy o1b0j0yredolsiy 1ualsls

-U0D JO ‘2IN}ND g\ SULIN WO} YImoib

‘Jeaws auln ul g4y Jo uonensuowap Aq
g1 10ea Aieunn yum pasoubelp siusiied

gL 10§ YDd =aunn
pue ‘2IN}ND g\l SULIN 4B3WS g4y duln

‘sbuipuy |ed16ojoyiedols|y JO swis) Ul
sanIAINsod 210w 10 3UO Jo 9duasaid 3y}
uo paseq g1No Yum pasoubelp syuaied

ga1nNos
PAWIYUO-2IN3ND 3ULIN YUM syuaned ||y

91N PauLIyuod
Ajjeaibojoyredoisiy yum suuaned sjepy

(sauid
-dijiyd) |exdsoH Alsianlun sewo| oues 19

(eIPU) MOUINT ‘S3DUIIDS [EIPN
JO 2IN1ISU| D1eNpPRID) 1504 IypueD) Aefues ¢

(ueispied) [exdsoH Ausianiun ueyy eby GG

(uemie]) Bunisyoey
‘|ledsoH ALSISAIUN [eDIPa Buunisyoey ks

(ueder) opiey
S{OH ‘S121U3D [e2IPaW XIS JO SaIUIP ABojoin 7L

(Puejiey ) ejyy
-buos ‘leA 1eH ‘AlIsIAIUN BPOUOS JO 9dUlld  GE

(P210Y)) SUDIPAN 4O 963||0D AUS
-1dAuN BueAuey ‘Abojoin jo uswuedag |0l

(uemie]) [e11dsoH
Bue4 uep — AusIsAluN [esipaly 1die]
pue [e)dsoH AJSISAIUN UBMIE| [BUOlBN 19

(e1puy) 31815 pueysienn
'SIDUDIDG [EDIP3IA JO 2IN1ASU| UeAelewlH  G¢

(S661) 9114

(8661) [F€] urYIRURWIRY

(0002) [£v] Zjoy22ng

(9000) [81] Y=ISH

(£007) [ev] lyseyedel

(0102) [L¥] Inyy21uemeueluey)

(L102) [£1]1997

(1102) [o¥] nsH

(€107) [6€] eipURYD

PoyisiN sawodinQ

uone|ndod

(A13unod) bunyas azis

(4eak uonedijqnd) Apms

(PeNURUOd) HT d1qeL



(2021) 21:125 Page 22 of 34

So and Villanueva BMC Urol

sisojna1agni Aleuun g ‘sisojndiagni Areuownd g4 ‘1593 uonesyijdwe pide dI3[aNnu [yyN ‘sIsojndagni winuaieqodA g1 ‘Aeunonusb no

sbuipuy o160j0yredolsiy 1ua1sISUoDd
10 21nNd g4y suln aAsod Jeaws g4y
auln 9AIlSOd :BUIMO||0f 9yl JO BUO JO

9ouasaid ay) Uo paseq g| 1oel) Aleun (sauiddijiyd) @1nsu| Aupty
Apn1s 9A1109ds01191 JBIA-9 sia1oweled Aiojeioge| pue |esiuld) 4O sisoubelp abieydSIP Yim siuslied |euoneN pue [eudsoH [elouan suiddiiyd 7 (£861) [S1] 0dnydue|
poyley sawodInQ uone|ndod (A13unod) bunyas azis (4eak uonedijqnd) Apms

(PaNURUOd) HT 31qeL



Page 23 of 34

(2021) 21:125

So and Villanueva BMC Urol

(%6'81) g1d Jo Aioxsiy Ised
(9%£'9€) g1 Aleunn-eiixg

(%£°7) 91 [pUNSaY
-uionseb “(96/'7¢) 1d 40 A10IsiH

(9%€0) 91d Jo AioisiH
(9%9°€) Awo1danseb
40 KIOISIY “(96%°S) NG ‘(% L°2)
9SLaSIP A (%/°01) 9583SIp
Ateuowl|nd ‘(9| 7) 91L1S Pasiw
-oJdwodounwuwl (969:87) AAD

"(%S'£€ 91d '%6'Th) 9140 K101SIH
(965°€) 9SL3SIP BUNWIWIOINE
pue (98'8) WisIloyod[e (%8G1)
g1 4o Aoisiy ised (965°/ 1)
SISOYMID JBAI| (%E6 1) 95easIp
AeMJIR DIUOIYD ‘(%11 7) 35N
PI0J31S0IH0D (969%7) AdUay
-Jnsul jeualpe ‘(969'%¢) (Ufs pue
‘ewoydwiA| ‘pue|b pioiAy: ‘winy
-23l ‘XIAI9D Jappe|q ‘S1e1sold
‘Iejn|j@>01eday) saldueubijew
BulApIopun ‘(%€ €€) 9583sIp

[eU1 DIUOIYD ‘(% 1'GE) 11 9dAY Na

(%68°07) 91d Jo AIo1sIH

(9) Bul||ams [21010S

‘() aveasoid “(02) Joppe|q ‘(z€)

19121N '(AUSWISA|OAU] [RI1R[I]
0T '[e4a3e[1un 9 ‘9/) ASUpy

(1) stuad ‘() arersoud
(9) siwApipida pue sisal (g1)
19ppe|q ‘(0€) s19194n *(0/) ASUpiy

(%16
'8€) Y10q (%801 'L £ L) Aoupiy
461 (%1705 '017) A2uppi 1o
oL/
‘v) 91eis0id (%6°'8 'S) S9N}
ueldoy|e} JO SNJSIN (%7 €T
‘1) s13sa1 Jo slwApipida
(%98 '91) 49ppe|q
(96969 '6€) 19191N 10 ASUPIY

(1) XIAJ9D pue

snJain ‘(1) siuad pue wnjous

‘(1) o1e3soud pue si3sal pue

SIWApIpIda ‘(1) sisal (1)

13ppe|q pue Ja31ain ‘(|) Ja3aIn

'(7) 21e1504d ‘(7) 21e3504d

pue A3uppy (€) s1isa1 pue

siwApipida ‘(€) siwApipida ‘(1)
13191n pue Asuppy ‘(8) sAsupry

(€1)

J2ppe|q ‘(sainidtas ajdinu

| ‘2IN1D13S [RJ2124N S|PPIW |

‘2IN1D1IS [RID1DIN JISMO| 7| ‘91)

19121N ‘(JUSUWIDA|OAUI [RIDIR|IG
S| ‘esdnefiun g1 ‘€€) AUpry

(%9¥1) suon

-edn220 12410 (%€ +) 1UapNnis

‘(9616 2311121 (% °01) J90oM

"(95°G 1) JueAJSS [IND (%17)
Jauue} ‘(%9+7) pakoiduiaun

(%6'L)
19ddn ‘(976) 3|pPIW ‘(%/'88)
_w>>o_ ”mmm_u U_EOCOUQO_uOm

(04:2%) 1S 151
(€£:071) 1¥9'L

(S¥:59) L'¥'L

(9cz:e8l) 6T 111

(0€97) SL'L°L

(0T:£€) 1'S8°L

(6T¥a) LT 1L

(9%2°€9) 41| JO dpEI3P PAIYL
A6 F Ty Uea

(s4eaA
/9—1| ‘9buel) s1eak $°G¢ ‘UBs

(steak g/t
‘Sbuel) sIeIA €| F LTy 'UBSN

K876 'ueay

(s4e2A
68-¢€¢ ‘abuel) sieak |/ ‘uelpay

AT9TLFSI6E 'UBSN

(€107) [8€] ybUIS
(9100) [£€] 2A

(£102) [8] Aynooweuysiy)

(£107) [9€] 08D

(8107) [s€] Wiy

(6107) [01] Bueny

(020?) [€€] _IYSIN

(%) S21}pIGIOWOd PIIRIDOSSY

(u) panjoaul
sueb.io Lieurnoyuan

siydesbowaqg

oljel 3jewa}-03-3[e|

aby

(4eak uonedijqnd) Apms

91N yum syuaiied jo sainiesy diydeibowsp ayi buigudsap uoibas dyided—eIsy Yl Ul SaIpni1S S djgeL



Page 24 of 34

(2021) 21:125

So and Villanueva BMC Urol

(% €v) 91d J0 AI0ISIH

(%€€) WA ‘(%1 1) 91d7 40 A1oisiy
(98 L) 111 A106318D U0 “(9°S) Il
K1063187) UO '(95£6) JUSWIRDIY

| K1063187) U0 g 43 10 g1 d oMY

(%8'62) 91d Jo A1oasIH

(%/°91) 9.1d 212y

(%E€)
914 Jo A103siy 1sed 1o aADY

(%66°0)
g1 aulds (9%66°0) gL [eunsaiul
"(%8'17) 9.1d 40 A103s1y 1sed
(%L ) WSI|OYoD[e (96, ) SISOy
-1 43N] “(%£°9) AYST (%S T L)
SPI0J1S DUIAIDIAL (957 1)
aAD '(%S'T1) gLsnommaid
"91%1) AdOD ‘(%L 1) Aoueu
-Bljew (9%t'€2) WA (%8 €1)
91d '(%t'8) g1 pareuiwessiq
%8£S

(%c 1) S912GeIP ‘(%8¢) Wsljoy
028 "(9%9€) g1 4O AI03ISIY SNOIASId

(1) eaypaIn /(S) sa1531 ‘(€ 1)
12121n /(S 1) 1oppe|q ‘(87) Asupy

(©) 12121n ’(9) Jappe|q ‘(£) Aupiy

(1) edyrain ‘(1) eiylain 4 1ep
-Pe|q ‘(1) J9ppeja +1913In '(2)
19ppe|q+ Asupiy ‘(7) eayiain
01 sAoupny ‘(ybu 7 Yoy L €)
s11s31 ‘() J9ppe| ‘(ybu € Y3
| ‘|eia3e|iq € 1/) 19324 ‘(ybul
L Y31 € je1e|iq € 1) Aupiy
(%66 0)21€3501d
"(%96°€) 19PPeIq (%581 1)
S1359) Jo/pue siwApipida
'(0607'08) 49121N J0/pue ASUpI

(1) pueb a1e1501d (1) SIS
‘(1) pue|b a1e3s0id/siuApIpIda
‘(7) pue|b a1e1501d/SIUIApIpIdD

/51591 '(2) SiwApipida/sisal
(8 siwApipida ‘(1) Jappe|q/i9

-2In/Asupiy ‘(1) 42124n/AUpiy
() Aouppy ‘(7) 42121n (S) 19ppelg

%t 1)

WiN10IDS (948 ‘7) 1212IN (%8 ‘7)

ASUpP ‘(962 | '€) 531591 (% |

'€) siwApipida ‘(9t7¢ ‘9) 21e1
-s0id (%8¢ ') 1oppe|q Aeunn

(6T6) TTEL
(PliLy) L€
(ZLvl) 1T Ll
(9:9) 1L
(9%6'7) JUSpNis pue
"(9E 1) JNIoM Jejj03-aNn|q
(9%€71) 9DIAIDS JUSUIUISAOD
(%€ 1) uosiadssau
-1SNQ ‘(960°0¢) a4masnoy
"(96€1€) Jouliey :uoedndd0 (6107) Lie'L

(L90Y) €5°1°L

(97:8€) L'ov'L
(%08)
MOJ :SN1B1S DIOUOI30I20G
(%8)

UAMOUNUN ‘(968) 1USPNIS ‘(968)

J1adaandoys (9507) J210ge|
'(9595) Jawiey :uoiedndd0
(%c€) 21e1S
Jo uoiBa Ajjiy-uou ‘(%89)
31€15 JO UOIbai AJ|1y :uoied0T  PapN|DUl IaM S3jewl AJUO ‘YN

s1eak g'ge 'Ues (8661) [I/€] ueyreueuey

(s1e9A
18~2) 1B /1 F6'6€ 'UBSN
(s1eak | g—| € ‘obuel)
S1eak 8719 4 ‘(s4eah G/—C€
‘9buel) s1eaA 1 i\ ‘URSIA

(s1e9K 06-0%
‘abuel) s1eak §'89 ‘UeIPIN

(0002) [€7] ZIoY2dNng

(9000) [81] y=1sH

(£007) [cv] 1yseyedeL

9L
-0L'9bues) sieak oy—1€ SPON - (0107 [L] IMfyd1uemeuefuley)

(s1eak |g—6| ‘9buel)

s1e9A GGTLF /G Gy 'UBIW (1102) [£1] 997

AL9LF €09 ‘ueay (1102) [0¥] NSH

VA== (¢107) [6€] elpURYD

(9) Sa1IPIGIOWOD paIeIdOSSY

(u) panjoaul
sueb.o Lieurnoyusan

siydesbowag oljel 3jeway-03-3[e

aby (4eak uonedijqnd) Apms

(ponunuUOd) §Z 3jqerL



Page 25 of 34

(2021) 21:125

So and Villanueva BMC Urol

sisojna1agny Areuownd g4 ‘d|qedijdde Jou yp ‘Bjew py ‘uoisuariadAy NLH ‘D1ewsy 4 ‘9seasip [eual 96e1s-pud gysT ‘shiljjldW s313GeIP /J ‘9SeasIp Jejndsenolpied gD ‘aseasip Areuow|nd aA13INIISGO dIUOIYD dOD

9r7) Wa
"(9%8%) uonLINueW (99'87) 8l
2Insodxa 1o g] Jo A103siy 1sed i€l (y9 017 'abuel) sieak g€ ‘Uealy (£861) [S 1] 0doNnydURL
(99°1) shuyue (%9'1) Wnauoiad +-agn
ploleWNaYJ ‘(959°|) 19dUed d11ey ueidoj|e} ‘(9%9°1) sualaep
-soid pue siY1Ie01S0 (969 |) seA+ 51351+ siwApipida
SISOIQUO[RAW ‘(%9'L) 2in|iey "(96¢€°€) slwApipida ‘(9%9'1)
14eay 9A1SabUOD ‘(969°|) SISOy 1912In +43ppe|q (%9'1)
-II2 J9NI| ‘(%9 1) 2n|iey [euai 19ppe|q ‘(%2'8) sinfed ‘(%9'1)
SAISUILIRAAY (%9'L) NLH+ WA 31e1501d + sA2UpD ‘(%9'1)
"(9%9'1) NILH "(%9'L) Wa (%1€ 1) 1appe|q + 112in 4 skaupiy (8/-17) s1eak
BIWDLNIAdAY ‘(%8'Z€) 9140 "(9%6'Y) 19121n +sAau 85 /L F ey (/1T "9buel)
A101siy 1sed ‘(965 Y) §1d 9AIDY Pt '(%8°05) sAaupIy (ersl) Tl S1eak LO'LL F 181 W ‘UeaN (s661) [911AQ
(u) paAjoAul
(%) S21IPIGI0WO0D PAIRIDOSSY suebio Lieunoyiuan Jiydesbowaqg ol1el 9|ewdy-01-3. aby (4eafk uonesijqnd) Apms

(penunUOd) Sz djqeL



(2021) 21:125 Page 26 of 34

So and Villanueva BMC Urol

(%£°8)

Jowny [eual 1ybu [eIUSPIDUL ‘(9€°8) J9DURD JISPPE|] 10}

1521 BUIUSIDS UO g UIR10id X1ew Jesjanu aAisod
"(960G7) BLUNIBWRY ‘(9€°8S) Aduanbaly urejdwod Ja1yD

(9%£°G) 2an|ie} jeus)
(%1 1) BINISY SNO3URIND (944 | ) UORUSIDI (%0°07)
uted |eJy1ain ‘(9/°G7) ssew Jo uted jeujwopge
(96 L€) BUNIEWDY ‘(966'CH) BUNSAP '(969'8Y) Aduanbaig
(9€) Buljoms 230135 (9%8'91) Uted yuey
"(068'91) BUNSAD ‘(96£°€€) BUNIRWRY ‘(9%69'0F) Aouanbai4
(%6°01) ssew 1o uted [BI0IDS ‘(97 / 1) BLUNIRWSY
"(91°87) uted juey (o€’ L €) Aouanbauy ‘(%€ L €) eunsAq
%579
AAXUE SNuls [e1015s Aﬁwiv QED_ |B1012S Ang SSo2sge 1ual
-IN231'(968) din|1ey [RURI (% ) AM|IIJUI ‘(9%0%) eLNAd
(9%t) BUNIBWSY ‘(%7 S) BUNSAP (9695) Uled Jequun
"(9595) UOIIINIDIW Jo Aouanbaiy paseaidul pue Aduabin
(%t€) erusads
-01eWaY JO AY|ILRJUl ‘(%17 1) 2IN|Ie) [BUSI P1BIDOSSE
‘(98 1) BjNISY snoaueindoiydau (98°0) BjNISY SNO
-9UBIND0|0D (941 °G) SSeW [P10IIS ‘(%68 | ) SWoldUAS
10eJ) AJeunn 1UaLIND3I ‘(%8 €€) uled yuey (%9 /)
eLIN1RWAY ‘(%/+'99) SWOIdWAS BUIPIOA AR
(% 6v) 0bequIn| ‘(91°19) uoneILl Aleuln
(%6'0) BUIOULIN ‘(96'0) ASUPIY PaYIDIED (968°L) dIN|1e
[eual ‘(98" 1) S1sdasoun ‘(9/°7) SwoidwiAs [eunnsaiul
-013580 '(96/°7) AU[ILJUI (965°G) SNUIS [BI0IDS (967'8)
ssewl a|qed|ed ‘(9 °6) 95€3SIP SUOIS ‘(%07 L) eln}
-BWBY (965°G7) swordwiAs abei03s ‘(9507/7) uled ulo

(9%€°97) elN1ewWsaY ssoib
{(96°£€) uled yuey [(957'S9) BLINUAPO pue ‘Adusbin
‘Aouanbaly buipnppul swoydwAs 1.1 Aleutin Jamon
(%9°€)
Buipaalq [eulbeA {(9%'S) BjNISY 10 $S250e {(9%69°6 1)
ssewl/uted [B102S {(966°€E) BUNIBWRY SSOID {(%6°TH)
uled [eUILIOPQER O UIO] (%t'GS) SwoidWAS Bulploa
9|ge1Ll 10 ‘uled [elyiain ‘elnsAp 1o Aduanbaiy Aleuln
(96€'92) uted juey (%g'67) eunsip
‘(9 €€) Aouabin/Adusnbaly (%4 0) BLINIBUIRY SSOID)
%6'LL
(%6'1)
SSeW |e104S (959°G) elulladsoleway pue Ayjj1ijul
(0T '€ 1) 91N|1e} [BUSI PRIRIDOSSE ‘(969'9G) Uted uey
"(969°95) BLIN1BWRY ‘(%8'69) SWOIdWAS BUIPIOA SAIRIL|

(90°€) Jonad

(%SCl)
$50] 1yBlam Apoq ‘(%S £€) anbnel (98 ct) 1ans
%9'LS

(90°ZE) 35Ie|eW pUe I2AS

%9°CE
(%6°01) SSO| IYBIPM ‘(9%0°€ 1) 1eams 1YBIU (9%1'97) J9A

(%6°8€) @nbiey) Jo/pue ‘s1eams 1ybiu
19A3} ‘550 1ybram buipnpul swoydwAs [euonisuod)

(%ST1)

(AyredouapeydwiA| [esaydpad ‘ssausieam ‘Buiieams
'Ss0| 1yb1am ‘eIxal0uUe 19A3y) SwordwAs dyDadsUopN

(968'8) S189MS YBIU ‘(%9 LE)
$50] 3yb1om '(8'9¢) anbiiey/astejeu ‘(91'9S) J9A94
%YL

(95€°87) SWOIdWIAS [PUONIISUOD

(POSL—2) P #L ssisoubelp
PUE 1ISIA DIUID UDdMISQ (P 09E—€ ‘9BuRl) p 07| :USIA
JIUID> pUR SWOIAWAS [el3Iul U99MISQ ‘UOIIRIND URIPIIA

(99'8) e1EP UIRY
-132UN ‘(969'8) SIBRA | <'(% 17/ 1) W T1-9 ‘(%£'59) W 9>

(P Sl 01G'abue) p 'L LEFOT8L

(W 0S—5°0 '9PUel) W 1 'Uelpaly

(£007) [ev] lyseyedel

(0102) [L¥] INyy21uemeUEfuey)

(L107) [£1] 997

(1102) [o¥] NSH

(€107) [6€] eApURYD

(€107) [8€] ybuUIS
(9100) [£€] =A

(£102) [8] Ayriooweuysuy)

(£107) [9€] 08D

(8107) [s€] Wiy

(6102) [01] Bueny

(0207) [e€] _aysIN

suorleysajiuew £Ieuanoyuan

swoldwAs d1wa3shs

sisoubelp 0} 19suo woldwAs wouy awi]

(1eak uonedijqnd) Apms

91N yum spuaiied jo uoneiuasald [ediuld ay3 buiiensn||i uoibal dyded—eisy ayi Ul sa1pnis 9z ajqelL



Page 27 of 34

(2021) 21:125

So and Villanueva BMC Urol

(9%8%) BUISPa ‘(%8'€Z Uted
ousebodAy ‘(95 01) Aouanbaly (99 /) uln pigany
(965 tp) uted suey ‘(90'79) BUNIRWSY (%S L) BUNsAQ

(99'9) AoueySay

"(068'6) AOUIBIN (94t | |) SSOUIDPUD]Y 9|DUE [BIQSIIDA0Y

02 (951°¢ 1) bumiods [euiben (%84 1) BUSpPS (%81)

Aousnbaly ‘(959'61) BLINIDOU ‘(%96 |) Uled duisebodAy
(0696 1) eUNIEWRY '(%6'/7) uted yuey (%g'Z€) eUNSAQ
(%2'81) dwin| ‘(96€19) BUNIRWRY ‘(%9'€9) Uled

(9%1) 21102 [euai ‘(96) uted digndeidns ‘(%€ 1)

Bul||ams Je[N1ISA1 ‘(95 |) AOUaBIN ‘(96| €) BLINIPWDY
ss0ub ‘(969¢€) uted yuey ‘(901) Aousnbai} ‘(%61) eLNSAQ

9191)

uled,/sseul [e1012s ‘(% 7€) elnieway ssolb (95°5¢€)
uted yuey (961°85) BUNSAP (9" 9) Aouabin/Aduanbai4

(%1°7) S183mMs 1YBIU ‘(966°L 1) 35lefew
(9"12) SIIYD (92'92) 501 BIBM ‘(%1'7S) 19n34

(969°9) eIXaI0UR ‘(959'9) BUNIWOA/23S
-NeU (%8'6) SIIIU2 (%08 1) SSO| 1YBISM ‘(95°67) 1A

(90°€ 1) 5S0] 1YB12M ‘(9%0°€ L) 2pnaIsse| ‘(960'9€) 1ona4

(%T°€) $50] WYBlIam Apoq ‘(%T€)
$13aMs 1YDIU (96 L) anbiiey/asieew (90'67) 1on4

(891-G0) W TSEFBLT
'4(081-57°0 ‘9bUBI) W 60'ZH F 10E N ‘U

(Wglo1p s ‘obuel) w g ‘uealy

(£861) [s1] 0onYdUR

(S661) (911 4a

(866 1) [¥€] ueyrRURLIRY

(0007) [£v] Zjoy22ng

(9000) [81] Y=ISH

suoljeysajiuew £1euanoyuan

swoldwAs d1wa3shs

sisoubelp 03 39suo woydwAs wouy awi|

(4eak uonedijqnd) Apms

(Panunuod) 9z 3jqeL



Page 28 of 34

(2021) 21:125

So and Villanueva BMC Urol

1192 POO|q SUYM DGM ‘|33 POO|q P31 DgY ‘PIaYy 1amod-ybiy J4H ‘UIqo|Boway gH ‘DuIuneald wnids /) ‘dsesdjsuelioulwe auluele 7y

(9%8'GG) 10w J0+7 Jo eul

-nuIwNg|e ‘(%8 19) (4dH/9 < DY) eumewsy ‘(%+28)
(4dH/9 < 2aM) eunAd (%6'88) (9 < Hd) suun suljexy

(%1°€1) BLNIPUIIAD ‘(9%€°€) elNLIS1dR] + elINAd 9)111s

"(96¢°8) eUNAd '(967'97) UNAd 9|12 ‘(%8 7€) lUNLISY
-eq + eunAd (9g'z€) elnuiioid (9/°/€) eLNIBWSH

(969) BUNAd 311235 ‘(969€) BUNIRWAY '(9695) BLNAJ

(%67 1) (X00Y 4dH/S < D94) BLNLWRY ‘(%8'S7) (X00K
'4dH/0L <DEM) eUNAd ‘(969" L) eLINeWAY 4 BLiNAd

(9%0°08) elNAd yum uLn JIPIDY
(%¥'Th) RUNAd (9651 ) BUN1BWY '(9%t/S) BUNUISI0I]

(9%1°€S) eUNAd dndase ‘(%1 +9) (00% X 4dH
/S <284 ‘007 X 4dH/0L < DGM) BlHNIRWSY IO BLINAJ

(%t£5)
elNUR10Id ‘(95°19) elNIRWSY ‘(%1 79) elnAd aj1191S

(9%2'61) BLUNAd (949'SY) LINUII0ID '(967°€9) BLINIEWISH

(%8'8%) (4dH

/SD8Y € <) euUNeWdY (9€°9S) (4dH/SDIM § <) LN
(9%961) eunuiz0id ‘(9%0°0S) (4dH

/5094 7<) eUN1RWSY ‘(% 1°99) (4dH/SDGM § <) eunAd
(%£Z1) (4dH/07 <) eUNAd pa3e|os! (95 £ 1) (4dH

/0€ <) eLNIBWSY Pa1e|OS! (968'67) BLNIEWSY + elLNAY

(%6'L) dulN Sulley|e ‘(%1'8S) eHNBWSY (%8'69)
eunAd ‘(96118) elnAd 3|33s ‘(91'86) dUln JIpIdY

(91°5€) (1/1oww g9/ 1 <)
1D WINJSs Pa1eAd|s ‘(9%6'8¢) (1/10WW €5°0 <) NNg
P1BASID (960°G/) UIW/|W OE > dDURIRI|D SUIUIIRID)

(%2°€) (1/baW G'G< L))
eiwa|exIdAY ‘(9%1°91) (1/N1 0% < L1v) UOHIUNY IA|
100d '(961°85) (1p/BW §'| < D) UOIIUNY [eUd) 100d

%' £1) (/N1 0¥ < 17v) Wuswuteduw) uonouny
1A (%8°8 1) (Tp/BW §'| < 1) Juawijedw) uoiduUNy
eus. ‘(965 €) (1P/B '€ > UILINg|e) eILauIWING[eodAH

(97°07) BUIUNR3ID PSRRI (9%€'€7) NNG Paseaidu]

(%¥'0v) (1p/B §'7>) elwsulwNg|eodAH

(%0°£€) (T1/000'01 < DEM)
SISOIAOONND] ‘(9%60°09) TP/D 1 > gH erwsuy

(90) (11
/000 >DgM) elusdoyna| ‘(%8'S7) (T1/000°0 L < DIM)
S1S01K003N3| “(9%8'57) (1P/6 71 > gH) BlWaUY

(% £1) (M/000°01 <DFM)
SISOIAO0NN3| (%6'9t) (1P/D T 1 >gH) erwsuy

(%0°€ 1) SIS0MAO04N3| “(%69°G 1) BILDUY

(%€°92) (1/,,01 X051 >)
eluadoifooquioiyl ‘(9%1'8c) (1p/0 01 >) eiwauy

(£861) [S1] 0onYdUR

(S661) 9114
(0002) [£] Zjoydrong

(9002) [81] Y3IsH
(0100) [L¥] IMjyd1uemeuefu.ey
(1107) [£1] 991

(L102) [ov] nsH

(€102) [8€] ybUIS
(9102) [£€] @A

(£100) [9g] 0BD
(8107) [S€] Wiy
(6102) [01] Bueny

(0200) [e€] _IysIN

siskjeurn

Ansiwaydolg

ejep U_mO_OumeI

(4eak uonesijqnd) Apms

91N yum syuaied jo sajyoid Areunn pue 3160]019s Buimoys uoibal dYided—eIsy syl Ul SaIpnis £z ajqeL



So and Villanueva BMC Urol (2021) 21:125

in the urine, mostly establishing the diagnosis via posi-
tive urine culture [9]. Similarly, most retrospective stud-
ies in the Asia—Pacific region diagnosed infection based
on bacteriologic and histologic findings with consistent
clinical history, while a few depended mainly on clinico-
radiologic evaluation (Table 24). In our study, the lack of
clinical registries of GUTB in our hospital prompted us
to instead use laboratory registries for case finding, not-
ing majority of cases being diagnosed based on positiv-
ity for urine AFB smear (50.00%). In contrast, one local
study observed mycobacterial culture being sent in only
22.2% of urologic cases and in 11.1% of gynecology cases,
relying more heavily on clinical, radiographic, and histo-
pathologic assessment [16]. Despite being a recognized
tool for diagnosis of GUTB, imaging is particularly useful
only during the later stages of the disease when calcifi-
cations or cavernous forms have already developed [19,
33]. Nonetheless, this diversity in practice standards is
expected in developing countries because of the dispro-
portionate availability of medical facilities and services
[34].

Many reviews of the world literature [28, 29] noted
kidneys to be the most frequently organ, which is con-
sistent with most studies done in the Asia—Pacific region
(Table 25). In contrast, some reports observed the bladder
to be the most frequently affected genitourinary organ [38,
40], similar to our investigation. Renal involvement of TB
infection can either be a localized urogenital disease or a
part of a disseminated infection [6]. In literature, up to 10%
of affected individuals have concomitant active pulmonary
TB, suggesting hematogenous or lymphatic spread to this
highly vascularized organ [28]. The latent period between
pulmonary infection and development of clinical GUTB
is described to range from 1 to 46 years, averaging around
22 years [29]. Infection may also be acquired hematog-
enously from the gut [28]. Other genitourinary organs may
become affected through ascent or descent of MTB from a
source elsewhere in the genitourinary tract, or from con-
tact with the bacilli shed into the urine [26]. They may also
get involved from descending spread from the lymphatics
[29] or from sexual intercourse [28].

Unilateral organ involvement is commonly shown in
retrospective, clinical, and autopsy studies [28, 33, 36,
38, 41]. In our investigation, left laterality was observed
in 60% of those with kidney and ureter involvement,
consistent with other reports [36, 41]. Renal lesions are
initially described to be bilateral attributing to hema-
togenous spread. They generally undergo a period of
cicatrization then enter a latent phase of infection, only
reactivating the moment an individual becomes immu-
nocompromised. From a single focus, infection eventu-
ally progresses, affecting one kidney while sparing the

Page 29 of 34

other. This phenomenon accounts for the greater fre-
quency of unilateral renal TB [9].

Patient characteristics

Our investigation noted several patients having chronic
diseases (e.g., diabetes mellitus, hypertension, chronic
kidney disease), immunocompromised conditions (e.g.,
HIV/AIDS, steroid use), history of tuberculosis, or pres-
ence of TB in other organs. Traditionally, risk factors for
developing TB include malnutrition, immunosuppres-
sion, HIV infection, diabetes, chronic kidney or liver
disease, smoking, and low socioeconomic status [25,
28]. Factors considered high-risk for GUTB include past
or present TB infection, recurrent or resistant urinary
tract infection, and fistulas involving the scrotum, peri-
neum, or lumbar area [5]. Emergence of drug-resistant
strains of TB as well as anatomical abnormalities of the
urogenital tract from congenital conditions, renal cysts,
and urolithiasis also predispose to its development [19].
In our study, a substantial number of patients were single
or widowed (61.61%), lived in urban areas (53.57%), and
were unemployed (51.79%). In comparison, several stud-
ies reported most patients to be living in the hilly region
of the state (68%), working as farmers (21-56%) or unem-
ployed (20.0-24.6%), and having low socioeconomic sta-
tus (80.0-88.7%) [33, 36, 39, 41].

Worldwide, cases encountered between developed and
developing countries exhibit different patterns. In devel-
oped countries, GUTB mainly affects the elderly, ethnic
minorities, and immigrants [6, 9]. On the other hand,
patients from developing countries are younger due to
higher incidence and severity of TB disease. They present
with more specific symptoms and complications which
are further exacerbated by delays in diagnosis [9]. Our
data demonstrated a mean age of 35.79418.29 years,
with 22.32% belonging to the pediatric population. These
findings are consistent with most studies in the region
(Table 25). GUTB generally has the propensity to infect
both men and women of child-bearing age (20-40 years
old), with a mean age of 40.7 years (range, 5-88 years)
[25, 29]. We also report a male-to-female ratio of 1:1.15
(52:60). A proper estimate is controversial since there is
a lack of controlled epidemiological and clinical studies
[28]. While some report more men to be affected than
women (2:1) [29], others report women to be affected
twice as many as men [28]. Even among past local data,
sex distribution was inconsistent [15, 16]. Variation
between geographical regions might reflect local TB
endemicity or study bias, thereby making accurate epide-
miological and clinical data on GUTB difficult to obtain
[28].
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Clinical manifestations

GUTB does not present with any specific clinical feature
and may in fact be asymptomatic [6]. Up to 50% of cases
are incidentally diagnosed when patients undergo work-
up for other genitourinary disorders [28]. In those with
symptoms, storage symptoms (e.g., urinary frequency,
urgency, incontinence, nocturia) were the most common
presentation on admission, followed by dysuria, hematu-
ria, and lumbar pain [9, 26, 29]. In our study, we recorded
50.89% of patients to have genitourinary manifestations
as their chief complaint, with 21.43% having flank or
abdominal pain. Several studies also mentioned abdomi-
nal or hypogastric pain to be common (19.6%-42.9%) [15,
16, 35, 41].

We noted 21.43% of patients to have systemic symp-
toms such as weakness and fever as their initial com-
plaints, while 12.50% manifested with difficulty of
breathing. Such findings might be explained by the high
rates of TB infection in other organ systems (57.14%),
with lungs being the most common extra-genitourinary
site (50.89%). In some literature, constitutional symp-
toms such as fever, weight loss, and night sweats are
uncommon and, if present, are indicative of concomi-
tant TB outside the genitourinary system. Some patients
may initially present with a myriad of symptoms reflec-
tive of other concomitant infections like PTB and hence
GUTB symptoms and signs are not always defined by
the anatomical site of disease [28]. Moreover, second-
ary bacterial infections can concurrently occur in up to
50% of patients with GUTB [25, 28]. Our data is consist-
ent with most studies in the Asia—Pacific region, with the
exception of those done in South Korea where systemic
symptoms are relatively uncommon (3-12.5%) [17, 35].
Systemic manifestations are otherwise present in many
reports (28.3-75.4%), with fever being the most cited
symptom (29-56.1%) (Table 26). Delays in diagnosis may
result in disease progression and severe complications
seen at presentation [28].

Hematologic abnormalities

Hematological and biochemical tests are considered non-
specific and are instead utilized as adjuncts to GUTB
management [28]. In our study, majority of patients pre-
sented with anemia (83.04%), while several exhibited leu-
kocytosis (41.96%) and thrombocytosis (26.79%). This is
similar to past local data, where anemia and leukocytosis
were found in 60.0% and 37.0% of patients, respectively
[15]. These estimates are higher than what is recorded in
literature, where 15.6-46.9% of patients exhibited ane-
mia and 13.0-25.8% had leukocytosis (Table 27). Throm-
bocytopenia (26.3%) occurred more frequently in some
populations [10]. It is important to note that these studies
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applied different definitions of hematologic abnormali-
ties, making comparison difficult.

TB infection is traditionally known to affect various
cell lines. It can cause anemia attributed to four mecha-
nisms: chronic disease, nutritional deficiencies, autoim-
mune hemolytic anemia, and marrow complications. It
is described to commonly affect all subtypes of granulo-
cytes during its course, predominantly affecting neutro-
phils either quantitatively or qualitatively. It may result
in transient neutrophilia or, in extreme cases, leukemoid
reaction. TB may also cause leukopenia, especially in
females, elderly, or those with recurrent infections. Neu-
tropenia may occur from direct suppression of granu-
lopoiesis by activated T cells [44]. Lymphopenia and
lymphocytosis are also commonly reported in active TB
[45]. Lastly, TB may result in various platelet abnormali-
ties. Thrombocytosis is frequently reactive in nature and
is related to the degree of inflammation. It is mediated
by increased levels of endogenous thrombopoietin pro-
duced as an acute-phase reactant. Thrombocytopenia, on
the other hand, is usually from bone marrow infiltration,
disseminated intravascular coagulation, immune throm-
bocytopenic purpura, thrombotic thrombocytopenic
purpura, or drug-induced [44].

Biochemical abnormalities

Among those with laboratory results, hypoalbuminemia
(58.10%) and impairment of renal function (36.94%) were
commonly found, similar to those reported in literature,
with estimates at 37.5-40.4% and 18.8-75.0%, respec-
tively (Table 27). As plasma creatinine concentration is
frequently described to be normal in the setting of uni-
lateral renal involvement, increased levels may indicate
bilateral renal involvement or presence of concomitant
disorders such as interstitial nephritis or glomerulone-
phritis [46, 47]. In a review of 8961 cases, 5.7% of patients
with GUTB were reported to develop end-stage renal
disease (ESRD) [29]. Likewise, one retrospective study
in South Korea reported occurrence of ESRD in 7.1% of
GUTB patients, identifying acute renal failure and old
age as independent risk factors for chronic kidney disease
[35].

We also observed several electrolyte abnormali-
ties, specifically hyponatremia (50.93%), hypercalce-
mia (20.19%), hypokalemia (21.82%), and hyperkalemia
(8.18%). Mild hyponatremia has been reported in the set-
ting of active pulmonary or miliary TB, with incidences
ranging from 11 to 51% [27, 48]. Most cases are due to
syndrome of inappropriate antidiuretic hormone secre-
tion (STADH), with a third having reset osmostat wherein
the plasma sodium stabilizes at lower concentration



So and Villanueva BMC Urol (2021) 21:125

levels. Mechanisms for such persistent ADH release are
yet to be explored, but abnormalities in water handling
are demonstrated to resolve following successful treat-
ment of infection [27]. Hyponatremia in TB may also
be attributed to adrenal insufficiency. Hyponatremia
from this condition is accompanied by hyperkalemia
and increased urinary potassium excretion. Cerebral salt
wasting is another mechanism for hyponatremia, usually
seen in patients with tuberculous meningitis [48]. Lastly,
patients with kidney TB may also develop salt-losing
nephropathy [49].

Tubulointerstitial nephritis (TIN) is one possible
complication of TB which might contribute to the mul-
tiple electrolyte abnormalities seen in patients with infec-
tion. Several case reports described the development of
chronic granulomatous TIN in patients with TB as evi-
denced by renal biopsy [50—53]. Unlike the other studies,
one case series in west London found only 18.7% of those
with granulomatous inflammation on renal biopsy to
exhibit caseation necrosis [53], whereas another study in
France raised the possibility of severe TIN in TB despite
the absence of renal granuloma [54]. Although reports
on this tubulointerstitial disorder are increasing, mecha-
nisms for its development are poorly understood [55].

Hypercalcemia is another electrolyte abnormality com-
monly cited in patients with TB. Surveys from different
countries show prevalence rates up to 11%-48%, not-
ing that the actual estimates of prevalence are difficult
to establish since concurrent serum albumin levels are
not consistently reported [48]. Renal or extrarenal TB
granulomas accounted for the non-physiologic synthesis
of 1,25-dihydroxyvitamin D3 and the ensuing hypercal-
cemia [56]. Calcification is unusual in the early stages of
infection, however, in the advanced stages, nearly all kid-
neys contains calcification [26].

Urinary abnormalities

Urinalysis is abnormal in up to 90% of patients with
GUTB, with findings ranging from mild changes to
extreme pyuria [6, 29, 57]. Pyuria with or without micro-
scopic hematuria is seen in majority of patients, whereas
heavy proteinuria and cellular casts are not generally
observed [6, 26]. Persistent sterile pyuria, pyuria in an
acidic urine without growth on routine culture, or symp-
tomatic UTI unresponsive to standard antibiotics should
prompt suspicion of GUTB [6, 25, 28, 58]. Our study
showed proteinuria (67.96%) and pyuria (67.96%) to be
the most common urinary findings, consistent with those
cited in literature (Table 27). Low specific gravity was
also found to be common (31.07%), possibly reflecting
poor urinary concentrating ability especially in the set-
ting of chronic kidney disease or tubulopathy.

Page 31 of 34

Radiological findings

Various imaging modalities are used to support the diag-
nosis of GUTB, with findings dependent upon the extent
of disease progression. Despite traditionally being used
to suggest, and not to confirm or exclude, the presence
of the disease, they are still paramount in management
and can still be utilized to confidently diagnose GUTB by
those with sufficient experience [59].

Intravenous urogram (IVU) is considered the gold
standard for imaging in early renal TB [33, 59]. There
might be no abnormalities present during early disease,
but there usually appear moderate to severe urinary tract
changes once patients become symptomatic [59]. Early
findings include infundibular narrowing, calyceal ero-
sion or blunting, and papillary necrosis with associated
parenchymal scarring and calcification [27]. GUTB is
considered if there is simultaneous involvement of both
the upper and the lower urinary tracts, especially the
kidney and the bladder [27, 29]. Later stages of the dis-
ease may demonstrate extensive cavitation, mass lesions,
calyceal distortion, cortical scarring, calcification, auto-
nephrectomy, perinephric abscess, fistula formation, ure-
teral strictures, and bladder fibrosis [25, 59]. In our study,
both patients who underwent intravenous pyelography
showed advanced findings of extensive stone formation
and non-functioning kidney.

Triphasic computed tomography (CT) scan remains
the mainstay imaging technique for cross-sectional imag-
ing in GUTB [6]. It is the most sensitive modality to
detect calcification, and is superior to IVU in detecting
multiple small urothelial lesions [25, 60]. Findings sug-
gestive of GUTB include the presence of lesions in other
organs beyond the urinary tract, such as liver, lymph
nodes, and vertebrae [29], as seen in our study.

Although IVU and CT scan are reported to be the more
frequently used imaging modalities in GUTB [29], some
investigations still heavily rely on ultrasonography [18,
36]. Ultrasonography may only give indirect evidence of
GUTSB, but it avoids exposure to ionizing radiation and
can be conveniently used to guide fine needle aspiration
biopsies [5, 25, 59]. In literature, two patterns of GUTB
have been described: (1) the infiltrative pattern show-
ing increased echogenicity from calcifications, infected
debris, or abscesses; and (2) hydronephrosis or pyone-
phrosis, involving calyceal dilatation and a small renal
pelvis. Another distinguishing feature for GUTB is the
visualization of multiple abnormalities in different dis-
ease stages with various organ involvement [59]. All these
changes were observed in our investigation.

Treatment
Medical treatment of GUTB should be initiated promptly
when clinical, laboratory, and radiological findings
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suggest a presumptive diagnosis, even prior to the release
of microbiologic and histopathologic results [26, 47].
Pharmacologic therapy for drug-sensitive TB consists of
an intensive phase of quadruple therapy with first-line
anti-TB agents (e.g., isoniazid, rifampicin, pyrazinamide
and ethambutol) for 2 months, followed by a continua-
tion phase with two drugs (e.g., isoniazid, rifampicin) for
4 months [28]. In our study, over sixty percent (63.39%) of
patients were started on anti-TB therapy during admis-
sion, reflecting diverse in-hospital practices wherein
several cases were discharged upon resolution of their
reasons for encounter, with eventual treatment initiated
on an out-patient basis after microbiologic and histo-
pathologic confirmation.

Around half (54.9%) of patients with GUTB require
surgery [28, 47]. Indications for surgery include diversion
of urologic obstruction, drainage of abscesses, nephrec-
tomy of non-functioning kidneys, reconstruction of
affected ureters, and dilation of contracted urinary blad-
der [26, 28]. A quarter (25.89%) of patients in our study
underwent an operation, lower than that observed in a
previous local investigation (52%) [15]. This difference
might be attributed to the higher proportion of younger
individuals involved in our study, whose illness duration
may not be long enough to develop complications that
would warrant surgical therapy. This finding might sig-
nify a changing pattern of disease in the country.

Short-term outcomes
Deaths from tuberculosis are higher in developing (2-3
million deaths per year) than developed countries (40
thousand deaths per year) [9]. In GUTB, mortality rates
vary (1.2-28.1%) [10], with most patients succumb-
ing from disseminated infection [15]. In our center,
all-cause in-hospital mortality occurred in 8.04% of the
included patients. Age, leukocytosis, and the need for
pressors were all significantly associated with mortal-
ity (p values of <0.001, 0.010, and <0.001, respectively).
Several researches in Taiwan investigated risk factors for
mortality in patients with GUTB. Fever was shown to be
positively correlated with mortality (OR=42.716; 95%
CI 1.032-1767.569; p=0.048), possibly attributed to its
high prevalence in elderly patients, those with multiple
co-morbidities, and those who had delays in diagnosis
[10]. Other poor prognostic factors included genitou-
rinary tract surgery (OR=0.000; 95% CI 0.000-0.255;
p=0.020) [10], age older than 65 years old (HR =4.03;
95% CI 1.27-12.76; p=0.02), cardiovascular disease
(HR=5.96; 95% CI 1.98-17.92; p=0.001), steroid use
(HR=10.16; 95% CI 2.27-45.47; p =0.02), and no treat-
ment (HR =4.81; 95% CI 1.12-20.67; p = 0.04) [40].

It was observed that patients with longer mean
lengths of hospital stay did not necessarily develop
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unfavorable hospital outcomes. Instead, prolonged
admission duration seemed to have been influenced by
management of co-morbidities (e.g., SLE, pulmonary
TB, psoas TB) and correction of various clinically sig-
nificant laboratory abnormalities (e.g., anemia, leuko-
cytosis, hyponatremia, and hypercalcemia). Awaiting
results of TB workups during admission for diagno-
sis of equivocal cases and for subsequent initiation of
definitive therapy might have also contributed since
anti-Koch’s treatment had a statistically longer mean
length of hospital stay (p<0.001). These findings were
reflective of the varying practices in our center, with
many cases undergoing surgery for prompt treatment
of symptoms and having medical therapy be initiated
on an out-patient basis depending on the results of cul-
tures and histopathology.

Limitations

Our study had several limitations. Its retrospective
design which was affected by institutional limitations in
recordkeeping made data collection restricted, as evi-
denced by a low chart retrieval rate (57.89%, 132/228).
Given the absence of a unified clinical registry and data
recording, our case finding was laboratory-based and was
subject to selection bias, thereby rendering our results
nongeneralizable to a broader patient population. It also
proved to be a major barrier preventing inclusion of pre-
dictive modeling of study outcomes. Despite these limita-
tions, our research is the largest study in the country to
date, involving more accurate diagnosis of GUTB com-
pared to past local studies since all reviewed cases had
bacteriologic or histopathologic evidence of infection. It
also involved more specific definitions of serologic find-
ings adjusted per age and sex.

Conclusion

Our investigation observed a high prevalence rate of
serologic and urinary abnormalities among admit-
ted GUTB patients in the study. Apart from the com-
monly cited abnormalities in literature, multiple
electrolyte abnormalities and urinary concentration
defects were observed in many cases, possibly indi-
cating tubulointerstitial involvement. Accordingly, we
recommend future research be done on such compli-
cation to determine its correlation with disease activ-
ity and to possibly help with the diagnosis of infection
particularly in low-resource settings. Mortality rate
was also noted to be high among admitted patients
with GUTB. Age, leukocytosis, and need for pressors
were significantly associated with mortality. However,
further research is recommended to explore predic-
tive modeling.
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