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ABSTRACT

Feline Lower Urinary Tract Disease (FLUTD) is one of the most common diseases affecting cats. One type of FLUTD
that often occurs is urinary tract obstruction. Urinary tract obstruction makes it difficult for cats to urinate, causing urea
and creatinine to be reabsorbed into the bloodstream. This study aimed to examine of Blood Urea Nitrogen (BUN) and
creatinine values in cats with Feline Urinary Tract Disease (FLUTD). Cats with FLUTD often had kidney problems such as
azotemia and chronic kidney disorders called Chronic Kidney Disease (CKD). Both conditions can be seen from high
levels of BUN and Creatinine in the blood. The BUN and Creatinine levels were examined by taking blood serum from
cats with FLUTD using a 3 cc disposable syringe and accommodated in a plain tube and then centrifuged at 3000 rpm
for 10 minutes. The tool used to perform BUN and creatinine examinations is the VetTest Idexx Laboratory® blood
chemistry examination tool. The result of the examination on 25 cats was 64% (16/25) had an increase in BUN values and
36% (9/25) had an increase in creatinine values. BUN and creatinine are waste products of metabolism that are filtered
by the glomerulus and excreted in the urine. Elevated levels of BUN and creatinine in cats with FLUTD are due to the
cat's inability to urinate as a result of urinary tract obstruction or decreased glomerular filtration rate. Based on the
results, it can be concluded that cats with FLUTD will also have kidney problems, and additional therapy is needed to
reduce BUN and creatinine levels.
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ABSTRAK

Penelitian ini bertujuan untuk mengetahui nilai Blood Urea Nitrogen (BUN) dan kreatinin pada kucing penderita
Feline Urinary Tract Disease (FLUTD). Kucing dengan FLUTD seringkali mengalami gangguan ginjal seperti azotemia dan
kelainan ginjal kronis yang disebut Chronic Kidney Disease (CKD) . Kedua kondisi tersebut terlihat dari tingginya kadar
BUN dan Kreatinin dalam darah. Kadar BUN dan Kreatinin diperiksa dengan mengambil serum darah kucing penderita
FLUTD menggunakan spuit sekali pakai berukuran 3 cc dan ditampung dalam tabung kemudian disentrifugasi dengan
kecepatan 3000 rpm selama 10 menit. Alat yang digunakan untuk melakukan pemeriksaan BUN dan kreatinin adalah
alat pemeriksaan kimia darah VetTest Idexx Laboratory®. Hasil pemeriksaan pada 25 ekor kucing terdapat 64% (16/25)
mengalami peningkatan nilai BUN dan 36% (25/9) mengalami peningkatan nilai kreatinin. Berdasarkan hasil penelitian,
dapat disimpulkan bahwa kucing dengan FLUTD juga akan mengalami gangguan ginjal, sehingga diperlukan terapi
tambahan untuk menurunkan kadar BUN dan kreatinin.

Kata kunci: FLUTD, BUN, Kreatinin, Azotemia
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INTRODUCTION

Feline Lower Urinary Tract Disease (FLUTD) is a
disease that affects the urethra and bladder of cats
(Nururrozi et al., 2020; He et al., 2022). Symptoms of
FLUTD include dysuria, hematuria, stranguria, pol-
lakiuria, and (Piyarungsri et al., 2020; Kartashov et
al., 2021). Cats with Feline Lower Urinary Tract Dis-
ease (FLUTD) can be caused by various factors, in-
cluding feline idiopathic cystitis, interstitial cystitis,
urolithiasis, bacterial infections of the urinary tract,
anatomical malformations of the urinary system,
neoplasia, behavioral disorders, and neurological
disorders such as dysnergia reflex (Azhar et al,
2022; Kovarikova et al., 2020; Byregowda et al., 2023;
Abdel-saeed et al., 2020). FLUTD can also be caused
by urethral obstruction due to mucus and stone
blockages (Lew-Kojrys et al., 2018; Reines & Wagner,
2018) (Jackson et al., 2023).

The prevalence of FLUTD is estimated to range
from 1.5% to 2.2% of the domestic cat population.
Feline idiopathic cystitis (FIC) is the most common
condition, responsible for 54-69% of FLUTD cases,
and is diagnosed after excluding other causes of
FLUTD (Jackson et al., 2023). FLUTD is reported to
occur in 0.34-0.64% of the cat population, and 4-10%
of the reasons owners bring their cats to the veteri-
narian are also reported (Novitasari et al., 2023).

FIC is a poorly understood yet complex condi-
tion, often linked to management practices and en-
vironmental stressors, such as sudden environmen-
tal changes, the introduction of new pets or people
to the home, and owner stress. Neuroendocrine ab-
normalities combined with stressors are believed to
be a primary cause in the development of FIC (Jack-
son et al., 2023).

In addition to the various clinical symptoms
above, cats with FLUTD also experience azotemia
(One et al., 2023). Azotemia is an increase in the
concentration of nitrogen-containing substances in
the blood, especially blood urea nitrogen (BUN) and
creatinine.

Azotemia can be classified into three types : pre-
renal, renal, and postrenal. Prerenal azotemia oc-
curs when decreased renal perfusion causes a de-
crease in glomerular filtration rate. Renal azotemia
can occur when nephron damage is directly caused
by renal parenchymal disease. Postrenal azotemia
can develop due to obstruction in the lower urinary
tract, causing accumulation, retention, and impaired
excretion of urine from the body (Pridayanti et al,,
2023; Gulersoy & Ekici, 2020).

Blood Urea Nitrogen (BUN) is a component that
describes the number of nitrogen atoms in the blood
combined with urea (Arifianto et al., 2020). Urea is
synthesized in the liver, originating from ammonia,
which is produced by amino acid deamination. Urea is
a small molecule that easily diffuses throughout the
body's fluid compartments, is freely filtered in the
glomerulus but is then mostly reabsorbed in the renal
tubules (Arifianto et al., 2020; Syme, 2016).

Creatinine is a small molecule produced from the
breakdown of phosphocreatine, also known as crea-
tine phosphate (Syme, 2016). Arifianto et al. (2020)
explain that creatinine is a byproduct of muscle me-
tabolism that is freely filtered by the glomerulus and
not reabsorbed by the renal tubules.

The levels of urea and creatinine can be affected
by factors unrelated to kidney function, including de-
hydration and consumption of a high-protein diet.
Since urea is reabsorbed passively in the renal tu-
bules, its concentration in the plasma may rise when
the tubular flow rate is reduced, as seen in cases of
dehydration or hypovolemia (Finch, 2014).

This study aims to determine the levels of BUN
and creatinine in cats with FLUTD. This examination
is crucial as it is related to the further therapy that
will be administered to cats with FLUTD, thereby
improving the prognosis of the disease. Additionally,
veterinarians and owners can determine early on
whether there are any kidney issues.

MATERIALS AND METHODS

Sample

The animals used in this study were 25 adult
cats suffering from FLUTD (with symptoms of
urethral obstruction), consisting of 3 female
cats and 22 male cats.

Diagnostic Technique

The diagnosis of FLUTD in this study was con-
firmed by observing the owner's medical history and
clinical symptoms, supported by other supporting
examinations such as microscopic observation of
urine to determine whether there were sediment in
the urine (blood, plaque, or calculi). All samples
were obtained from patients who presented with
complaints of difficulty urinating.

Unblocking Urethra

Close-ended catheter measuring 1.0 mm x 145
mm, lubricant, RL infusion for flushing, olive tip
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catheter, 3cc and 1o0cc syringes, intravenous  BUN and Creatinine Level Testing

catheter, infusion set. BUN and creatinine levels were tested us-
ing the VetTest Chemistry Analyzer by IDEXX
Blood Sampling Laboratories® (Figures 4 and 5).

Blood samples were collected using the ve-

na puncture technique through the cephalic  Therapy for Cats with FLUTD

vein (Figure 1) using a 3 cc syringe. The blood Tramadol as an analgesic at a dose of 3
obtained was then placed in a plain tube (Fig- mg/kg BW administered intravenously for 5
ure 2), after which the tube containing the days, 3 times a day, fluid therapy using crystal-
blood was placed in a Corona® centrifuge at a  loid fluids, urinary tract supplements, kidney
speed of 3000 rpm for 10 minutes to obtain  supplements, and special food for urinary
blood serum (Figure 3). problems.

Figure 2. The blood obtained is placed in a plain
tube.

Figure 1. Blood collection from the cephalic vein
(green arrow) using a 3 cc syringe

Figure 4. BUN and Creatinine Level Testing using
the VetTest Chemistry Analyzer by IDEXX
Laboratories®

BUN 4 01600 27 CREA 300261 023
0130-0672-7455 1538-0658-0887

Figure 3. Blood is centrifuged using a Corona®
centrifuge at a speed of 3000 rpm for 10 minutes

Figure 5. BUN and Creatinine Reagents
to obtain the serum. gures g
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Data
The research data were not analyzed but
presented in tabular form.

RESULTS

The results of BUN and creatinine tests in cats
suffering from FLUTD are presented in Table 1.
Based on the results of BUN and creatinine tests in
25 cats suffering from FLUTD, 16 cats experienced
an increase in BUN levels, 1 cat experienced a de-
crease in BUN levels, and 9 cats experienced an in-
crease in creatinine levels, which means that 9 cats
experienced azotemia.

DISCUSSION

Based on the results of the study, cats with
FLUTD also experienced an increase in BUN and cre-
atinine levels. From 25 cats with FLUTD, 22 were
male and 3 were female. All of these cats experi-
enced urethral of the 25 blood serum samples from

Table 1. Kadar BUN and Creatinine

cats with FLUTD (with symptoms of urethral ob-
struction) that were examined, 36% or 9 of them ex-
perienced postrenal azotemia. 64% or 16 cats experi-
enced anincrease in BUN values.

As shown in Table 1, the highest BUN and creati-
nine values were found in Tam Tam (BUN: 130 mg/dl,
creatinine: 12.6 mg/dl) and Cece (BUN: 130 mg/d|,
creatinine: 11.0 mg/dl). This occurred because their
urination difficulties were not treated immediately.
Based on complaints from their owners, they expe-
rienced difficulty urinating for more than 5 days. This
condition was different from that experienced by
Bubu (BUN: 18 mg/dl, Creatinine: 1.1 mg/dl) and Jus-
tin (BUN: 18 mg/dl, Creatinine: 1.5 mg/dl). Their own-
ers immediately recognized that they were experi-
encing difficulty urinating, so the condition was
promptly and effectively addressed.

Different conditions occurred in Briso (BUN: 15
mg/dl, Creatinine: 0 mg/dl) and Bomi (BUN: 29 mg/dl,
Creatinine: 0.7 mg/dl), both of whom experienced a
decrease in creatinine levels. This could be due to a
decrease in muscle mass or a low-protein diet.

Name of Cat Sex BUN (mg/dL) Normal Value Creatinine Normal Value
(mg/dL) (mg/dL) (mg/dL)
Bomi Male 29 0,7 (L)
Bembi Male 34 0.8
Bubu Male 18 1.1
Stark Male 20 1.2
Steve Male 36 (H) 2.3
Cleo Male 51 (H) 3,9 (H)
Simba Male 130 (H) -
Tam Tam Male 130(H**) 12,6 (H**)
Cece Female 130(H**) 11,0 (H**)
Chiro Male 33 1.5
Miko Male 109 (H*¥) 6 (H**)
Chill Male 32 1.8
Hima Female 62 (H**) 16.00 - 36.00 2 0.80 - 2.40
Nggora Male 47 (H) 1.8
Bakpao Male 84 (H**) 4 (H)
Briso Male 15 (L) o(L)
Messi Male 92 (H**) 3,5 (H)
Piko Male 52 (H*) 5,1 (H)
Otong Male 94 (H**) 7,0 (H*¥)
Moly Male 128 (H**) 1.5
Whity Male 67 (H**) 7,4 (H**)
Justin Male 18 1.5
Artemis Female 27 1.9
Steve Male 36 (H) 2.3
Snow Male 46 (H) 2

Reference by VetTest Chemistry Analyzer by IDEXX Laboratories®
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Additionally, this condition could also be caused by
a decrease in creatinine production due to reduced
kidney function (Wati et al., 2024).

Urethral obstruction (UO) is a frequent complica-
tion of Feline Lower Urinary Tract Disease (FLUTD),
caused either by physical blockages like struvite crys-
tals or mucus plugs, or by functional blockages result-
ing from urethral spasms associated with inflamma-
tion. Male cats are more commonly affected due to
their longer and narrower urethra (Jackson et al.,
2023).

Male cats are more commonly affected due to
their urethral structure and typical behavior, which
can lead to urinary obstruction (UO). Urethral plugs
account for as many as 60% of UO cases in cats; other
possible causes include urinary stones, idiopathic UO,
urethral strictures from injury, tumors, and foreign
objects blocking the urethra (Jerabkova et al., 2024).

Obstruction of the urethra can cause hemodynam-
ic changes. Hemodynamic alterations in urinary tract
obstruction (UTO) are influenced by both the site and
the extent of the obstruction. Initially, the rise in in-
tratubular pressure is counterbalanced by an increase
in renal blood flow, mediated by the renal synthesis
and release of intrinsic prostaglandin E2 (PGE2), which
serves to preserve an adequate glomerular filtration
rate (GFR) (Pérez-Aizpurua et al., 2024).

This compensatory mechanism, however, is tran-
sient and typically persists for no longer than one to
two hours, after which renal blood flow progressive-
ly declines while intratubular pressure continues to
rise. After approximately three to four hours, a
marked reduction in renal perfusion becomes evi-
dent as a consequence of sustained elevation in in-
tratubular pressure (Pérez-Aizpurua et al., 2024).

The subsequent decrease in renal vascular supply
results in a concomitant decline in intratubular pres-
sure. Impaired renal blood flow further contributes
to a reduction in GFR and a redistribution of intrare-
nal perfusion from the cortical toward the medullary
region (Pérez-Aizpurua et al., 2024).

Ureteral obstruction may occur at the junction be-
tween the renal pelvis and the ureter, known as the
ureteropelvic junction (proximal ureter), or at the
point where the ureter connects to the urinary blad-
der, called the ureterovesical junction (Arifianto et al.,
2020).

Ureteral obstruction may occur at the junction be-
tween the renal pelvis and the ureter, known as the
ureteropelvic junction (proximal ureter), or at the
point where the ureter connects to the urinary bladder,
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called the ureterovesical junction (Arifianto et al.,
2020).

These obstructions can be caused by congenital
conditions such as lumen narrowing (stenosis), the
presence of kidney stones (calculi), or twisting (tor-
sion) due to trauma. Early diagnosis is essential, as
prolonged blockage can decrease the effectiveness
of treatment and make it more difficult for the kid-
ney to regain normal function (Arifianto et al., 2020).

Obstructions may be located either in the proxi-
mal region (ureteropelvic junction) or the distal re-
gion (ureterovesical junction). Each location affects
the kidneys differently and requires a specific thera-
peutic approach, making it crucial to determine the
exact site of obstruction prior to surgery (Arifianto
et al., 2020). This condition can lead to azotemia (in-
crease value of BUN dan Creatinine).

Severe metabolic imbalances, such as hyper-
kalemia, metabolic acidosis, and hypocalcemia, can
develop. Hyperkalemia is the most common life-
threatening complication and may result in brady-
cardia and cardiac arrhythmias, exacerbated by hy-
pocalcemia. Uremia typically occurs within 24-48
hours when urine output is complete and acute.
Ongoing gastrointestinal losses and decreased fluid
intake (due to vomiting and anorexia) can lead to
significant dehydration and hypovolemia. If not
treated promptly, complete urine output can cause
severe bradycardia, bladder rupture, urinoma, con-
current shock, and death (Taylor et al., 2025).

Routine fluid administration is a standard com-
ponent in the treatment of feline UO to restore cir-
culation and normalize electrolyte and acid-base
status. The conventional wisdom held that 0.9% sa-
line was superior for treating hyperkalemia com-
pared to balanced replacement fluids (like LRS or
Normosol-R) due to its lack of potassium. Yet, this
belief was challenged when the acidifying proper-
ties of PSS were recognized, prompting worries
that it might worsen the metabolic acidosis typical-
ly seen in obstructed cats instead of improving it
(Wobeser, 2020).

Azotemia can occur when there is an obstruction
to urine collection, retention, or excretion caused by
any factor beyond the renal tubules. If waste prod-
ucts are not properly eliminated through urine, it can
lead to serious disturbances in fluid balance, electro-
lytes, and acid-base homeostasis that may become
life-threatening (Gulersoy & Ekici, 2020).

Azotemia is classified into three conditions,
namely prerenal azotemia, renal azotemia, and
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postrenal azotemia. Prerenal azotemia can be
caused by increased protein catabolism and de-
creased renal perfusion, which can increase urine
specific gravity. Renal azotemia occurs when 75% of
nephrons lose function and is characterized by a
large increase in BUN and creatinine. Postrenal azo-
temia is characterized by the onset of oliguria or
anuria caused by urethral obstruction or rupture
(Mardasella, 2021).

The conditions such as those shown in Table 1, an
increase in BUN and creatinine can cause postrenal
azotemia. Postrenal azotemia can be caused by an
infection in the lower urinary tract, which can inhibit
the normal collection and excretion of urine from the
body (Pridayanti et al., 2023). This increase occurs
due to the accumulation of toxic chemicals in the
bloodstream that is blocked in the urethra, which
should be physiologically excreted (Apritya et al.,
2017). Azotemia can affect the glomerular filtration
rate (Purnamaningsih et al., 2024).

The glomerular filtration rate (GFR) plays a crucial
role in generating the ultrafiltrate, which is then sub-
jected to selective reabsorption and secretion within
the renal tubules via tubular transport mechanisms
(Finch, 2014).

The assessment of glomerular filtration rate (GFR)
is considered the most accurate indicator of the kid-
ney’s functional mass. Single nephron GFR (snGFR) is
calculated by multiplying the effective ultrafiltration
pressure with the ultrafiltration coefficient. The ef-
fective ultrafiltration pressure is influenced by both
hydraulic and oncotic pressures within the glomerular
capillaries and Bowman’s capsule (Finch, 2014).

Consequently, significant hypotension can lead to
a reduction in GFR due to decreased hydraulic pres-
sure in the glomerular capillaries, which cannot be
fully offset by the kidney’s autoregulatory mecha-
nisms. Additionally, an obstruction in the lower uri-
nary tract raises hydraulic pressure in Bowman’s
space, thereby lowering GFR. The ultrafiltration coef-
ficient itself is dependent on the permeability of the
glomerular membrane and the surface area of the
capillaries (Finch, 2014).

The association between creatinine levels and GFR
follows a curvilinear pattern, specifically a rectangular
hyperbola. At the extremes of this curve, significant
shifts in one variable lead to minimal changes in the
other. Therefore, during the initial phases of kidney
disease, considerable declines in GFR may not notice-
ably affect plasma creatinine levels, which can

still fall within the normal range. Conversely, in the
later stages of renal failure, even a slight decrease in
GFR can result in a marked rise in creatinine levels
(Kovarikova, 2018).

In this study, the actions taken to treat FLUTD
cases were catheterization, fluid therapy, and admin-
istration of medication. Catheterization is one of the
procedures that can be performed in the event of
urethral obstruction, allowing urine to be drained
immediately. Catheterization is carried out by retract-
ing the penis from the prepuce and aligning it parallel
to the spine to minimize the risk of injury to the uri-
nary tract. Prior to insertion, the catheter should be
thoroughly cleaned with an antiseptic and lubricated
with a liquid lubricant (Azhar et al., 2022).

The catheter is inserted with the assistance of a
flushing technique using a syringe filled with saline
solution, which is slowly introduced to help expand
the urethra and facilitate easier insertion. Additional-
ly, flushing serves to clear cellular debris from the
urethra, particularly in cases involving blockage (Azhar
et al,, 2022). Once the catheter is in place, the next
step is to perform a microscopic examination to de-
termine the exact cause of the urethral obstruction.

In addition to catheterization, intravenous fluids
must be administered immediately to help lower BUN
and creatinine levels in the blood and be excreted
through urine.

Intravenous (IV) fluid administration is essential
for treating dehydration and hypovolemia, improving
renal perfusion, and managing hyperkalemia. Fluid
therapy should be initiated promptly and not post-
poned until a urinary catheter is inserted, as early in-
tervention supports renal perfusion and lowers se-
rum potassium levels. Suitable crystalloid fluids in-
clude 0.9% saline or balanced isotonic solutions that
contain 4-5 mmol/L of potassium (Taylor et al., 2025).

There is evidence indicating that balanced isotonic
crystalloids might be more effective in correcting aci-
dosis quickly; however, the type of fluid used (either
0.9% saline or balanced isotonic solutions) does not
appear to affect the normalization of serum potassi-
um levels (Taylor et al., 2025).

The therapy used in this study was the administra-
tion of Tramadol analgesic at a dose of 3 mg/kg BW IV
3 times a day for 5 days, urinary tract supplements,
namely N-acetyl D-glucosamine, and kidney supple-
ments in the form of various amino acids, including
Glycine, L -Aspartic acid, L-Glutamic acid, L-Glutamine,
L-Carnosine, L-Histidine, L-Arginine.
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Increased BUN and creatinine levels can cause az-
otemia. In cases of Feline Urinary Tract Disease
(FLUTD), cats may experience postrenal azotemia.
Postrenal azotemia often occurs as a result of disease
in the lower urinary tract, especially with symptoms
of urethral obstruction.

“The author declares that there is no conflict of
interest with the parties involved in this research.”
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