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CLINICAL VIGNETTE  
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A 51 year old female with chronic yeast infections and multiple 
urinary tract infections was referred to nephrology for 
glycosuria. Her fasting blood sugars have been slowly 
increasing towards 100mg/dL. She has prehypertension and 
history of paroxysmal supraventricular tachycardia, well 
controlled on beta-blockers. She had been evaluated in the past 
because both her mother and sister had renal glycosuria, and 
was advised it was benign without need for further follow up. 
Serum BMP, phosphorus, and urinary pH were all within 
normal limits. Her fasting and non-fasting blood sugars were 
between 90 and 120 mg/dL and never exceeded the tubular 
maximum of 180 mg/dL expected before glycosuria manifests. 
A random urine glucose level was 160 mg/dL, which was 
greater than the serum glucose level.  
 
She had multiple urinary tract infections consistent with the 
presentation usually seen with patients on gliflozins, but 
without acute kidney injury or chronic kidney disease, as is 
sometimes a risk in patients on SGLT-2 antagonists. Despite the 
glycosuria, the patient’s prediabetes has worsened.  Figure 1 
presents a graphical trend of glycosuria and electrolytes. Figure 
2 depicts the mechanism of SGLT 2 function in the renal 
proximal convoluted tubule.  
 

 
 
 
 

 
 
Diabetes management is experiencing a wave of innovation 
with the addition of the gliflozin class of anti-hyperglycemic 
agents. These drugs are currently used in conjunction with 
metformin, thiazolidinediones, gliptins, and sulfonylureas to 
help control blood sugar without the need for injectable agents 
(like insulin and incretin mimetics).1,2 Given the increased 
microvascular 3 and cardiovascular risks with diabetes 4, the 
decrease in cardiovascular events among patients treated with 
gliflozins is encouraging.5-8 The new agents seen are not 
without risks. These include lactic acidosis, urinary tract 
infections, and acute kidney and chronic kidney disease.  These 
risks were recently reiterated by the Food and Drug 
administration (FDA).9 

 
The gliflozins are antagonists of SGLT2 (sodium glucose 
linked transporter). These transporters are a family of channels 
that couple sodium movement across its chemical gradient to 
power glucose symport into cellular cytoplasm against its 
concentration gradient. They are expressed in the latter part of 
the proximal convoluted tubules (PCT) where they are involved 
in glucose reabsorption from filtered plasma. Gliflozins inhibit 
this target to increase glucose excretion and help lower serum 
glucose levels in diabetics. The gliflozins produce isolated 
glycosuria, whereas other proximal tubular dysfunction 
syndromes cause aminoaciduria, bicarbonaturia, and 
phosphaturia. The bicarbonaturia noted with PCT dysfunction 
is due to proximal renal tubular acidosis (type II). Fanconi’s 
syndrome usually results in the former acidosis as well as 
aminoaciduria and concomitant phosphaturia with 
hypophosphatemia due to global PCT dysfunction. Conditions 
like multiple myeloma and medications such as topiramate, 



 

acetazolamide, and tenofivir can also cause proximal 
convoluted tubular dysfunction.10 This is in opposition to the 
urinary profile of glifzolins, which cause glycosuria alone. 
Table 1 lists medication induced, genetic, and acquired causes 
of proximal convoluted tubular dysfunction.  
 

 
 
Conclusions  
 
This patient has isolated glycosuria without hypophosphatemia, 
acidosis (especially a renal tubular acidosis of proximal type), 
or Fanconi’s syndrome that is generally seen in global proximal 
convoluted tubular dysfunction.  Glycosuria may be protective 
given her comorbid pre-hypertension and prediabetes. It is 
important to distinguish benign renal glycosuria from a 
medication effect, Fanconi’s syndrome, and proximal renal 
tubular acidosis due to myeloma.  The patient is considering 
genetic testing to define if SGLT2 or another closely related 
protein is the causative agent of her glycosuria, though her 
clinical course will be quite benign with a favorable long term 
renal prognosis. 
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Figure legends 
 
Figure 1 - Graph of RUA measurement of glycosuria as 
measured on routine urinalysis vs. date, serum glucose levels in 
mg/dL vs. date, serum Hco3 mmol/L vs. date, serum 
phosphorous mg/dL vs. date, and hemoglobin a1c (%) vs. date 
 
Figure 2 - Schematic of proximal convoluted tubule function in 
its three segments ATP=adenosine triphosphate, 
CAH=Carbonic anhydrase inhibitor, CO2=carbon dioxide, 
GLUT2= glucose channel basolateral membrane, H20=water, 
H+=proton, Hco3=bicarbonate, K+=potassium, 
KCNE=voltage gated potassium channel,  Na+=sodium, NHE-
3= sodium proton antiporter , SGLT2= sodium glucose linked 
transporter 2. 
 
Table 1 - Causes of genetic, acquired, and medication induced 
proximal convoluted tubular dysfunction. See attached figure 
legend. 
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