
An SDMA case study: Twinkle

Patient: Twinkle, 13-year-old, spayed female 
domestic longhair

Presenting reason and history: Twinkle 
presented for a one-month history of vomiting 
every other day, decreased appetite, and weight 
loss. Her owners noted a slight increase in water 
consumption and larger clumps in the litter box. 

She had been seen for yearly wellness examinations, with a history 
of intermittent gastrointestinal signs, and was being fed a highly 
digestible commercial diet.

Physical examination: Twinkle was bright and alert. Vitals were 
assessed as normal, with body temperature was 38.3 ºC, pulse 
was 170 beats per minute, and respiratory rate was 40 breaths 

per minute. Thoracic auscultation was normal. She was slightly 
guarded on abdominal palpation but had no notable pain, palpated 
abnormalities, or appreciated thickening of her gastrointestinal 
tract. Her body condition score (BCS) was slightly below normal at 
3/9, and she had mild muscle wasting over her spine. She had lost 
450 gr since her last visit, 1 year prior.

Diagnostic plan
Differential diagnoses for Twinkle’s clinical signs included primary 
gastrointestinal disease, triaditis, kidney disease, or other 
metabolic diseases. Her veterinarian recommended a complete 
blood count (CBC); chemistry panel, including the IDEXX SDMA® 
Test and electrolytes; complete urinalysis; and total T4 as a first 
step to narrow the possible causes of her illness. Her owners also 
agreed to abdominal radiographs. 
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Diagnostic review—13th of May 2016



Abnormalities were noted on her chemistry panel as well as her 
abdominal imaging, supporting several potential clinical conditions.

The increased ALT and AST sugged liver disease and 
hepatocellular damage due to inflammation or injury from diverse 
etiologies or metabolic disease with secondary hepatopathy. 
Skeletal myopathy was less likely with a normal creatinine kinase.1 
Given Twinkle’s clinical signs, there was concern for pancreatitis 
causing inflammation, and/or cholangitis/cholangiohepatitis that 
could be infectious or sterile, or in combination with inflammatory 
bowel disease, as triaditis.

Her radiographs suggested a soft-tissue density in the right cranial 
quadrant, in the area of the liver. This finding is most suspicious for 
a right liver mass, with the most common causes being a benign 
lesion, a cyst, or neoplastic tissue.

Twinkle’s mildly increased SDMA* of 17 μg/dL suggested 
impaired glomerular filtration rate (GFR) with decline in normal 
kidney function. Based on her increased SDMA and urea and 
inappropriate urine specific gravity (USG) of 1.015, further 
investigation for primary or secondary effect on kidney function 
was warranted. The creatinine concentration may have been within 
normal limits and not reflective of her current kidney dysfunction 
due to muscle wasting. Creatinine can be falsely lowered in 
animals with loss of muscle mass, whereas SDMA is unaffected by 
changes in lean muscle mass and is often more reliable.2,3 

Her radiographs also showed a smaller left kidney than right, with 
slightly irregular shape to both and probable small nephroliths 
in the right kidney. The inappropriate urine specific gravity and 
abnormal renal imaging with an increased SDMA supported 
primary kidney disease, though acute insult and functional 
worsening due to her concurrent liver disease could not be 
excluded.

Hyperthyroidism was unlikely based on her normal total T4.

Further diagnostics—23th of May 2016

Twinkle’s veterinarian suggested an abdominal ultrasound to 
investigate her suspected liver and kidney disease.

 

Twinkle’s ultrasound revealed that she had a moderately-sized 
soft-tissue mass in the right lobe of her liver. It did not appear 
to obstruct the biliary outflow tract or to be causing substantial 
inflammatory reaction. Her gallbladder had moderate echogenic 
debris with normal wall thickness. This can be seen with cholangitis 
or bacterial cholangiohepatitis.4 There were subtle changes to 
the pancreas. It was slightly thickened with a subtle nodular 
appearance and irregular margins, and there was hyperechoic 
(bright) peripancreatic fat, suggesting inflammation. These 
sonographic findings were consistent with pancreatitis.4,5

Both her right and left kidneys were smaller than normal and had 
loss of corticomedullary definition, suggesting chronic disease 
rather than acute injury, with no pyelectasia, reducing the likelihood 
of pyelonephritis.4

The SNAP® fPL™ Test was abnormal, and a Spec fPL® Test was 
indicated for quantification.

Based on the findings, Twinkle’s owners elected to treat her 
with antibiotics for potential bacterial infection of the liver 
and gallbladder, along with antiemetics for potential chronic 
pancreatitis. It was suggested that Twinkle return in 2 weeks for 
a recheck CBC and chemistry panel with the IDEXX SDMA® Test. 
Her owners did not wish to aggressively address the mass in her 
liver, rather treat potential medical conditions. Possible follow-up 
investigation of this mass would include repeat imaging to evaluate 
change, with options for fine-needle aspiration and/or biopsy.

Abdominal radiographs:
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Follow-up laboratory testing was indicated to determine if her 
medical care was successful and to evaluate for persistence 
of impaired GFR and probable kidney dysfunction. Persistent 
increases in SDMA in combination with other signs of kidney 
dysfunction (increased creatinine, inappropriate USG) often 
represent true decline in GFR associated with kidney disease.6

Twinkle completed 4 weeks of antibiotics, but she did not return for 
recheck laboratory testing for several months. When she was seen 
for recheck, her owners reported a vast improvement in her clinical 
signs. She was eating well and had not vomited in several weeks. 
On physical examination, Twinkle had regained her 450 gr of lost 
weight. Her owners consented to recheck CBC and chemistry 
panel with the IDEXX SDMA® Test.

Diagnostic review—3rd of September 2016

Twinkle continued to have a mild increase in her liver enzyme 
activity, with possible slight improvement in both ALT and AST. 
Given their persistent increase, there was likely still ongoing liver 
disease, possibly associated with the mass.

Her SDMA remained increased. Twinkle’s persistent increase in 
SDMA combined with inappropriate USG was strong evidence 
of ongoing impairment of GFR. In Twinkle’s case, despite her 
normal creatinine, there was evidence of primary kidney disease: 
the persistent increase in SDMA and structural kidney changes. 
Following an initial mild increase in SDMA, with established 
persistence, 50% of cats will have an increased creatinine by 1 
year. Given this information, it is especially important to emphasize 
sooner and more frequent follow-up laboratory testing to recheck 
renal biomarkers in cats such as Twinkle. By recognizing continued 
decline in kidney function earlier, consideration for appropriate 
management can be better instituted.7

Given her persistently increased SDMA, along with a trend of 
increasing creatinine, inappropriate USG, and abnormal renal 
imaging, Twinkle was diagnosed with chronic kidney disease  
(CKD). The International Renal Interest Society (IRIS) CKD  
guidelines provide guidance on staging and treatment of CKD 
patients.8 Twinkle was assessed as IRIS CKD Stage 2. Although not 
performed, a systolic blood pressure and urine protein:creatinine 
(UPC) ratio would be indicated to substage her CKD.

Based on this assessment, her veterinarian suggested an early 
renal therapeutic diet along with changing her antibiotic to better 
address any potential bacterial infection of her liver or pancreas. 
It was also recommended that Twinkle be rechecked in several 
weeks to monitor her liver function.

Further follow-up
Twinkle was assessed serially over the following months. Her liver 
enzyme activity was much improved, due perhaps to a decline 
in liver injury or inflammation, as a response to antibiotics, or 
other change. Her kidney values continued to progressively 
increase, and she was azotemic (creatinine increased) on recheck 
several months later. With appropriate kidney diet and phosphate 
management, she maintained relatively stable IRIS CKD Stage 2 
disease for several months.

CBC—within reference intervals
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*Symmetric dimethylarginine.
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Diagnostic review 

Twinkle’s case emphasizes the importance of recognizing 
persistent increases of SDMA and understanding the clinical 
implications. It also emphasizes the importance of determining 
whether decline in GFR is due to a primary or secondary kidney 
insult. Twinkle’s story began with a mildly increased SDMA  
(15–19 μg/dL), which was repeatably increased (17 μg/dL and  
20 μg/dL). While these increases are subtle, heightened awareness 
of what a repeated abnormal result might indicate is very important. 
Concentrations of SDMA between 15–19 μg/dL are shown to 
often be persistent in feline patients.9 Establishing persistence of 
SDMA increases is extremely important as some patients in this 
population continue to have stable kidney disease while others 
will develop progressive kidney disease. Of those patients where 
persistence can be identified and SDMA remains abnormal, 
approximately 50% will have an increased creatinine by one year.8 
Twinkle is an example of a cat who initially had stable kidney 
disease, which then showed moderate progression within in the  
7 months. Appropriate follow-up testing helped recognize this now 
progressive disease, which was first indicated biochemically by 
only a mild persistent increase in SDMA.

It is important to use SDMA, together with other indicators of 
kidney dysfunction, to help support a diagnosis. In Twinkle’s case, 
urinalysis and abdominal imaging were helpful to confirm primary 
kidney disease. Biomarkers, such as creatinine and urea, continue 
to be important complementary diagnostic tools. In Twinkle’s case, 
SDMA was the first and most consistent biochemical marker of 
progressive kidney disease. It allowed her veterinarian to recognize 
the need for further diagnostics (imaging), monitoring, and 
treatment for her kidney disease, concurrent with her other illness. 
Without SDMA, Twinkle might have waited 6 months or more to 
have impaired GFR from kidney disease diagnosed and proper 
management instituted.


