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A Case of Severe Proteinuria Due to
Glomerulonephritis in a Cat

Bir Kedide Glomerulonefritise Bagli Siddetli Proteiniri Olgusu

ABSTRACT

Glomerulonephritis is characterized by inflammation of the glomeruli. It is rare in cats
glomerulonephritis and its etiology is not fully understood, although it can occur in many
diseases such as feline leukemia virus (FeLV) feline immunodeficiency virus (FIV) and
panleukopenia. Glomerulonephritis in cats presents with clinical signs such as proteinuria,
hypoalbuminemia and ascites, among others. In this case presentation a detailed evaluation
of glomerulonephritis was aimed a 7-year-old neutered male tabby cat presenting with
complaints of ascites, peripheral edema, loss of appetite, and weakness, and diagnosed
based on clinical, laboratory and ultrasonography findings. Consequently, in cats exhibiting
symptoms like proteinuria and ascites, glomerulonephritis should be thoroughly assessed.
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Glomerulonefritis, glomerullarin  yangisiyla karakterize bir durumdur. Kedilerde
glomerulonefritis nadir gorilmektedir ve etiyolojisi tam olarak bilinmemekle birlikte kedi
|6semi virlst (FelV), kedi immun yetmezlik virtisi (FIV) ve panlokopeni gibi bircok
hastallkta meydana gelebilmektedir. Glomerulonefritis  kedilerde proteinuri,
hypoalbuminemi, asites, gibi klinik bulgularla seyretmektedir. Bu olgu sunumunda asites,
periferal 6dem, istahsizlik ve halsizlik sikdyeti ile getirilen, klinik ve laboratuvar ve
ultrasonografi bulgulari dogrultusunda glomerulonefritis tanisi konulan 7 yasl erkek, tekir
irki kisir bir kedide glomerulonefritis detayl bir sekilde degerlendirilmesi amaclanmistir.
Sonug olarak proteindri ve asites gibi bulgulari olan kedilerde glomerulonefritis mutlaka
degerlendirilmelidir.

Anahtar Kelimeler: Asites, Glomerulonefritis, Kedi, Proteindri
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INTRODUCTION

The nephron, which is the functional unit of the kidney,
consists of glomeruli, Bowman capsule and renal tubule.
The glomerular basement membrane surrounds the
capillaries and acts as a glomerular filter.!
Glomerulonephritis (GN) is a condition characterised by
inflammation of the glomeruli in the kidneys, leading to
proteinuria and renal dysfunction.* Although both dogs
and cats are affected by glomerulonephritis,
glomerulonephritis is more common in dogs and less
common in cats.>® According to the World Small Animal
Veterinary Association-Renal Standardisation Study Group
(WSAVA-RSSG), glomerulonephritis is classified as immune
complex glomerulonephritis and non-immune complex
glomerulonephritis, and according to histopathological
definitions, it is classified as membranous
glomerulonephritis, proliferative (mesangioproliferative)
glomerulonephritis and membranoproliferative
glomerulonephritis.”® Although little is known about the
types and prevalence of glomerular disease in cats, the
most common form of membranous glomerulonephritis is
reported.>!® Glomerulonephritis in cats is a complex
condition that may be associated with various underlying
diseases.’’ These diseases include feline leukaemia virus
(FeLV), feline immunodeficiency virus (FIV), immune-
mediated diseases, panleukopenia and congenital heart
diseases.’® It is observed in cats between 3-4 years of age
on average. In addition, although it is determined that it is
more common in male cats (64% to 100%), there is no
explanation for this finding.}*'> Glomerulonephritis is a
clinically important disease characterised by proteinuria
and renal failure in cats.® Clinically, findings such as weight
loss, anorexia, lethargy, polyuria, polydipsia, vomiting,
ascites or peripheral edema may be observed.® Laboratory
findings include anemia, azotemia, hypertension,
hypercholesterolemia and hypoalbuminemia.* Treatment
of glomerulonephritis in cats usually involves a
combination of therapies including corticosteroids and
benazepril. In addition, studies are investigating the use of
telmisartan in combination therapy in the treatment of
nephrotic syndrome due to non-immune-mediated
glomerulonepbhritis in cats.” Studies show that high doses
of  telmisartan can improve glomerular and
tubulointerstitial damage in glomerulonephritis.’® The
mechanism of action of telmisartan includes anti-
inflammatory effects through PPARy activation in
mesangial cells and contributes to its efficacy in the
treatment of glomerulonephritis.'® Also, Acetylsalicylic acid
(ASA), commonly known as aspirin, has been studied in the
context of glomerulonephritis, a condition characterised by
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inflammation in the glomeruli of the kidneys. Research
suggests that ASA may play a role in the treatment of
glomerulonephritis with its anti-inflammatory properties.?°

Albumin is one of the major proteins lost in
glomerulonephritis. Albumin is a large molecule protein
and its passage is largely prevented by normal glomeruli
due to its net negative charge. However, the damage
occurring in glomerulonephritis disrupts the glomerular
filter and permeability and causes the excretion of
proteins,  especially albumin, in the urine.
Hypoalbuminemia, which is characterised by low serum
albumin levels due to proteinuria, leads to a decrease in
vascular colloid osmotic pressure and causes ascites
formation.®

This case report aims to give detailed information about
a cat diagnosed with glomerulonephritis.

CASE PRESENTATION

The material of the case consisted of a 7-year-old male
tabby cat with complaints of ascites, peripheral edema
(Figure 1), anorexia and malaise. On examination,
fluctuations were observed in the abdomen and
subcutaneous tissues.

Figure 1. Peripheral edema in a cat diagnosed with
glomerulonephritis.

Haemogram, serum biochemistry and urine analysis
were performed. In haemotological analysis, anemia due to
low hemoglobin was detected, while other values were
between reference values. Serum biochemical analysis
revealed hypoalbuminemia, hypoproteinaemia, globulin
and decreased alanine aminotransferase (ALT) values,
while urea (BUN) and BUN/creatinine ratio increased.
Ultrasonographic examination revealed normal right
kidney (Renal L: 4.52 cm, Renal H: 3.00 cm, Renal Width:
3.03 cm, Cortex: 0.98 cm) and left kidney (Renal L: 4.43 cm,
Renal H: 3.08 cm, Renal Width: 2.91 cm, Cortex: 0.83 cm)
(figure 2).



Figure 2. In a cat diagnosed with glomerulonephritis,
ultrasonography of the kidney

Alkaline phosphatase, creatinine and glucose were
found to be within the reference values. At the same time,
increased urine protein to creatinine ratio (UPC) and
urinary protein (UPRO) values were detected in serum
biochemical analysis. The results of haematology and
serum biochemical analyses are shown in Table 1 and Table
2. In urine analysis, proteinuria (300 mg/dL) was detected
and the presence of blood in the urine (0.6 mg/dL) was also
detected. The pH (5) was determined to be low. Other
values were found to be within the reference ranges.

Table 1. Results of hematology analyses and normal
reference values

HEMATOLOGY CASE REFERENCE
RANGE

Hematocrit(HCT) 22.5% 26-47 %
Hemoglobin (HGB) 8 g/dL 8,5-15,3 g/dL
Mean Corpuscular

14. 11,8-1
Volume (MCH) 4.9 pg 8-18,0 pg
Mean Corpuscular
Hemoglobin

35,4 g/dL 29,0-36,0 g/dL
Concentration atl ! 08/
(MCHC)

Red Cell Distribution 17,5 %
Width (RDW)

16,0- 23,0 %

A diagnosis of glomerulonephritis was made considering
the clinical and laboratory findings. Telmisartan 1 mg/kg,
g24h dose peroral and acetylsalicylic acid 18.75 mg/cat 3
times a week, peroral were used in the treatment. After 10
days of treatment, serum biochemical analyses and urine
analyses were repeated. In serum biochemistry, BUN value

(36 mg/dL) decreased compared to the first value, but it
was still higher than the reference values. Other values
were found to be within normal limits. UPRO (50 mg/dL)
values decreased compared to the initial value, but were
still higher than the reference values. UPC (0.17) decreased
to normal reference values. After the treatment, all values
in the urine analysis were found to be within normal
reference values and the cat was discharged in a healthy
condition.

Table 2. Results of serum biochemical analyses and normal
reference values

SERUM CASE REFERENCE
BIOCHEMISTRY RANGE
Albumin (ALB) 1g/dL 2,3-3,5g/dL
Total Protein (TP) 3.1g/dL 5,7-7,8 g/dL
Alanine
Aminotransferase 20 u/L 22,0- 84,0 u/L
(ALT)
Urea (BUN) 58.3 mg/dL 17,6- 32,8 mg/dL
BUN/Creatinine
Ratio 36.4 mg/dL 4,0- 33,0 mg/dL
Alkaline
Phosphatase 20 u/L 9,0- 53,0 u/L
(ALP)
Creatinine 1.6 mg/dL 0,8- 1,6 mg/dL
Glucose 106 mg/dL 71-148 mg/dL
Globulin 2.1g/dL 2,6-5,1 g/dL
Urine Protein to
Creatinine Ratio 3.89 0-0,4
(UPC)
Urinary  Protein
L 1- L

(UPRO) 350 mg/d 30 mg/d

DISCUSSION

Although glomerulonephritis is rare in cats, various
types of glomerulonephritis have been reported in many
studies.*>'! A retrospective  study based on
clinicopathological data provides valuable information
about immune complex glomerulonephritis in cats.!
Collectively, these studies emphasise the importance of
addressing feline glomerulonephritis to improve feline
renal health.*!
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Proteinuria is a finding in cats with glomerulonephritis
and may be associated with various underlying
conditions.? In  addition, some cats  with
glomerulonephritis have a relatively good prognosis
despite severe proteinuria.?* Cavana et al. reported severe
proteinuria in a 5-year-old female cat with non-amyloidotic
fibrillary glomerulonephritis in a case report.?? In the
presented case, proteinuria was found in the cat with
glomerulonephritis. This was explained by the disruption of
the glomerular filter and permeability by the damage
occurring in glomerulonephritis and increased excretion of
proteins in the urine due to impaired permeability.*

Hypoalbuminemia is a common finding in cats with
glomerulonephritis.*% In a retrospective study conducted
by Rayhel et al. in cats with proteinuria, they reported that
hypoalbuminemia was one of the clinicopathological
variables observed in cats with glomerulonephritis. In
addition, Asano et al. reported the association of
hypoalbuminemia with proteinuric renal disease and
immune complex-mediated glomerulonephritis in cats in a
study on membranoproliferative glomerulonephritis in
young cats and also reported that hypoalbuminemia may
be an indicator of the severity of glomerular damage and
protein loss in affected cats.’® In the presented case,
hypoalbuminemia was found in the «cat with
glomerulonephritis. Glomeruli prevent the passage of net
negatively charged molecules larger than 70.000 D.
Albumin is approximately 65,000 D. However, its passage is
largely prevented by normal glomeruli because of its net
negative charge. The formation of hypoalbuminemia in
glomerulonephritis may be explained by inability to
prevent passage due to glomerular damage due to
glomerulonephritis and intense albumin loss.*

Glomerulonephritis is a common cause of protein-losing
nephropathy in cats and causes fluid accumulation in the
abdominal cavity known as ascites.* Ascites is a clinical sign
that can be observed in cats with various renal diseases
including glomerulonephritis. In a study by Rossi et al. on
immune complex glomerulonephritis in cats, it was found
that ascites were a common finding in cats diagnosed with
glomerulonephritis.’! In the presented case, intense ascites
and peripheral edema were found in the cat with
glomerulonephritis. The cause of ascites was thought to be
transudations resulting from the imbalance of hydrostatic
and oncotic pressures along the intact vascular system or
exudations resulting from the passage of fluid from leaking
blood vessels into the pleural cavity. A decrease in oncotic
pressure occurs due to hypoalbuminemia and intravascular
fluid exudates out of the vessel and causes ascites
formation.?® Ascites formation in glomerulonephritis may
be explained by a decrease in oncotic pressure due to

J Vet Case Rep

hypoalbuminemia.

Anemia is a common condition in cats and may be
associated with various underlying diseases including
glomerulonephritis. It has also been associated with
various clinicopathological features including
glomerulonephritis, hypertension and azotemia in cats.* In
a study by Nash et al. in 13 cats with membranous
nephropathy, anemia was found in 85% of the cats.'’ In a
retrospective study conducted by Rayhel et al. in cats with
proteinuria, anemia was found in cats with
glomerulonephritis. In the same study, hypertension and
azotemia were also found in cats with glomerulonephritis.*
In the presented case, anaemia, hypertension and
azotemia were found in the cat with glomerulonephritis.
Glomerulonephritis is an important cause of chronic kidney
disease in cats and may lead to anemia due to decreased
erythropoietin production and shortened life span of
erythrocytes.*  The anemia that occurs in
glomerulonephritis may be explained by decreased
production of the hormone erythropoietin due to kidney
involvement.  Studies show that mild to moderate
hypertension is common in cats with chronic renal failure.?’
In addition, the renin-angiotensin-aldosterone system
(RAAS) is thought to play a role in the development of
hypertension associated with renal failure in cats.”®
Abnormalities in laboratory analysis are usually non-
specific and reflect the underlying disease.?® Azotemia is a
common condition in cats with renal failure.®
Glomerulonephritis is a condition leading to renal
dysfunction.?®** The formation of azotemia and
hypertension in glomerulonephritis can be explained by
renal dysfunction.

In conclusion, glomerulonephritis is a rare but
important condition in cats. Among the symptoms of
glomerulonephritis, anemia, vomiting, weight loss,
abdominal swelling, and low albumin levels may be
observed, but the most prominent indicator is proteinuria.
Understanding the relationship between proteinuria and
glomerulonephritis in cats is very important for the correct
diagnosis and treatment of this condition.

Hakem Degerlendirmesi: Dis bagimsiz.

Yazar Katkilari: [Murat ILGUN (M), Siimeyye BAYSAL (SB), Emre EREN
(EE]: Fikir-SB, EE; Tasarim-EE; Denetleme-EE; Kaynaklar-SB; Veri
Toplanmasi ve/veya islemesi-Mi; Analiz ve/ veya Yorum-EE; Literatiir
Taramasi-SB; Yaziyi Yazan-Mi; Elestirel inceleme-EE

Cikar Catismasi: Yazarlar, gikar ¢atismasi olmadigini beyan etmistir.
Finansal Destek: Yazarlar, bu ¢alisma igin finansal destek almadigini
beyan etmistir.



Peer-review: Externally peer-reviewed.

Author Contributions: [Murat iLGUN (Mi), Simeyye BAYSAL (SB), Emre
EREN (EE]: Concept-SB, EE; Design-EE; Supervision-EE; Resources-SB;
Data Collection and/or Processing-Mi; Analysis and/or Interpretation-
EE; Literature Search-SB; Writing Manuscript-Mi; Critical Review-EE
Conflict of Interest: The authors have no conflicts of interest to

declare.

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

REFERENCES

10.

Grant DC, Forrester SD. Glomerulonephritis in dogs
and cats: glomerular function, pathophysiology,
and clinical signs. Compendium on Continuing
Education for the Practising Veterinarian-North
American Edition. 2001;23(8):739-747.

Syme HM, Markwell PJ, Pfeiffer DU, Elliott J.
Survival of cats with naturally occurring chronic
renal failure is related to severity of proteinuria. J.
Vet. Intern. Med. 2006;20(3):528.

Kuwahar Y, Nishii N, Takasu M, Ohba Y, Maeda S,
Kitagawa H. Use of urine albumin/creatinine ratio
for estimation of proteinuria in cats and dogs. J Vet
Med Sci. 2008;70(8): 865-867.

Rayhel LH, Quimby JM, Cianciolo RE, Cléroux A,
MclLeland S, Franken T. Clinicopathologic and
pathologic characteristics of feline proteinuric
kidney  disease. J  Feline Med  Surg.
2020;22(12):1219-1229.

Vaden SL. Glomerular disease. Top. Companion
Anim. Med. 2011;26(3):128-134.

Cook AK, Cowgill LD. Clinical and pathological
features of protein-losing glomerular disease in the
dog: A review of 137 cases (1985-1992). J Am Anim
Hosp Assoc. 1996;32:313-322.

Cianciolo RE, Mohr FC, Aresu L, et al. World small
animal veterinary association renal pathology
initiative: classification of glomerular diseases in
dogs. Vet. Pathol. 2016;53(1):113-135.

Grauer GF, DiBartola SP. Glomerular disease, in
Ettinger SJ, Feldman EC (eds): Textbook of
Veterinary Internal Medicine. Diseases of the Dog
and Cat. Philadelphia, WB Saunders Co, 2000;
pp:1662-1678.

Gross C, Cianciolo RE, Lees GE, Brown CA, Foster JD.
Proliferative, necrotizing and crescentic immune
complex-mediated glomerulonephritis in a cat. J.
Feline Med. Surg. Open Rep.
2015;1(2):2055116915603995.

Nash AS, Wright NG, Spencer AJ, Thompson H,
Fisher EW. Membranous nephropathy in the cat: a
clinical and pathological study. Vet. Rec.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

1979;105(4):71-77.

Rossi F, Aresu L, Martini V, et al. Immune-complex
glomerulonephritis in cats: a retrospective study
based on clinico-pathological data, histopathology
and ultrastructural features. BMC Vet. Res.
2019;15(1):1-9.

Thornburg LP, Kinden D, Digilio K. Immune
glomerulitis in a cat. Vet. Pathol. 1979;16(5):604-
606.

Reinacher = M. Diseases associated with
spontaneous feline leukemia virus (FelLV) infection
in  cats. Vet. Immunol. Immunopathol.
1989;21(1):85-95.

Arthur JE, Lucke VM, Newby TJ, Bourne FJ. The
long-term  prognosis of feline idiopathic
membranous glomerulonephropathy. J Am Anim
Hosp Assoc. 1986;22:731-737.

Lucke VM. Glomerulonephritis in the cat. Vet.
Annu. 1982;22:270-278.

Asano T, Tsukamoto A, Ohno K, Ogihara K, Kamiie
J, Shirota K. Membranoproliferative
glomerulonephritis in a young cat. J Vet Med Sci.
2008;70(12):1373-1375.

Casado Bregdn D, Cianciolo RE, Smith VA. The use
of telmisartan in combination therapy in the
management of nephrotic syndrome due to non-
immune-mediated glomerulonephropathy in a
young cat. Vet. Rec. Case Rep. 2021;9(4):e210.
Ranjbar R, Shafiee M, Hesari A, Ferns GA, Ghasemi
F, Rezayi M. The potential therapeutic use of
renin—angiotensin system inhibitors in the
treatment of inflammatory diseases. J. Cell. Physiol.
2018;234(3):2277-2295.

Han W, Zhao H, lJiang B, Liu F. Epa and dha
increased ppary expression and deceased integrin-
linked kinase and integrin B1 expression in rat
glomerular mesangial cells treated with
lipopolysaccharide. Biosci. Trends. 2014;8(2):120-
125.

Hirahashi J, Hanafusa N, Wada T, et al. Aspirin and
eicosapentaenoic acid may arrest progressive iga
nephropathy: a potential alternative to
immunosuppression. J. Intern. Med.
2015;54(18):2377-2382.

Buob S, Johnston AN, Webster CRL. Portal
hypertension: pathophysiology, diagnosis, and
treatment. J. Vet. Intern. Med. 2011;25(2):169-186.
Cavana P, Capucchio MT, Bovero A, et al.
Noncongophilic fibrillary glomerulonephritis in a
cat. Vet. Pathol. 2008;45(3):347-351.

Brown CA, Elliott J, Schmiedt CW, Brown SA.
Chronic kidney disease in aged cats. Vet. Pathol.

J Vet Case Rep



24,

25.

26.

27.

28.

29.

30.

2016;53(2):309-326.

Kuwahara Y, Ohba Y, Kitoh K, Kuwahara N,
Kitagawa H. Association of laboratory data and
death within one month in cats with chronic renal
failure. J Small Anim Pract. 2006;47(8):446-450.
DeClue AE, Delgado C, Chang CH, Sharp CR. Clinical
and immunologic assessment of sepsis and the
systemic inflammatory response syndrome in cats.
JAm Vet Med Assoc. 2011;238(7):890-897.
Muzumdar H. Pleural effusion. Pediatr Rev.
2012;33(1):45-47.

Bijsmans E, Jepson R, Chang Y, Syme HM, Elliott J.
Changes in systolic blood pressure over time in
healthy cats and cats with chronic kidney disease.
J. Vet. Intern. Med. 2015;29(3):855-861.

Brown SA, Brown CA, Jacobs G, Stiles J, Hendi RS,
Wilson S. Effects of the angiotensin converting
enzyme inhibitor benazepril in cats with induced
renal insufficiency. Am. J. Vet. Res. 2001;62(3):375-
383.

Grant DC, Forrester SD. Glomerulonephritis in dogs
and cats.Diagnosis and treatment. Compendium
on Continuing Education for the Practising
Veterinarian. 2011;23.

Brown CA, Jeong KS, Poppenga RH, et al. Outbreaks
of renal failure associated with melamine and
cyanuric acid in dogs and cats in 2004 and 2007. J.
Vet. Diagn. Invest. 2007;19(5):525-531.

J Vet Case Rep



