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Summary

Significant losses of functional proteins such as hormones 
and hormone-binding proteins are seen in patients suffering 
from proteinuria. Studies have reported loss of thyroid 
hormones and thyroxine-binding globulin in the urine. There 
is evidence that subclinical hypothyroidism is six times 
more common in patients with proteinuria than in healthy 
people. The parameters of the effect of proteinuria on thyroid 
function have not been fully studiedyet.We investigated 74 
patients with qualitatively established proteinuria, of whom 
34 men and 40 women, without diagnosed thyroid disease. 
The average age of the patients was 60.9 years. We tested 20 
free controls for free thyroxine (FT4), thyroid stimulating 
hormone (TSH), creatinine and albumin in serum, and 
the quantity of urine protein. The mean results found for 
TSH were higher in the patients with proteinuria than in 
those of the controls (2.719 mU/l vs 1.78 mU/l). For FT4, 
the mean result in the patients with proteinuria was 17.04 
pmol/l vs 16.39 pmol/l. in the controls. A correlation was 
sought between TSH and FT4 levels and all the laboratory 
parameters we tested. Patients with proteinuria had higher 
TSH levels, probably due to the loss of thyroid hormones 
in the urine. However, these losses cannot lead to clinically 
proven hypothyroidism.
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Introduction

Proteinuria is a sign of potential kidney disease.
Proteinuria, hypoalbuminemia, edema and 
hyperlipidemia characterize nephrotic syndrome. 
The mainprotein in serum and urinein patients with 
nephrotic syndrome is albumin, which is being lost in 
the urine [1, 2]. Hypoalbuminemia, as a consequence 
of these losses, cannot be fully set off by increased 
liver albumin synthesis. In proteinuria patients, apart 
from albumin, other proteins are also lost with the urine 
[3]. Among them are some hormones.

The loss of thyroid hormones and thyroxine-
binding globulin (TBG) in the urine in patients 
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suffering from proteinuria has been documented 
by several studies [4-8].The clinical significance 
of this fact has not been well studiedyet. The 
decrease of thyroid hormones could lead to 
low thyroid hormone levelsin patients suffering 
from nephrotic syndrome, unless the thyroid 
stimulating hormone (TSH) production increases 
[6, 8-10]. Moreover, loss of albumin and thyroxin 
binding globulin (TBG) may lead to reduction 
of the thyroid hormone binding capacity,which 
results in a reduction in total triiodothyronine 
(T3) and thyroxine (T4).

So far, there have been onlyfew studies that 
systematically assessed the thyroid hormone 
degree in patients afflicted by proteinuria. In our 
study, the thyroid function in a group of patients 
suffering from proteinuria was analyzed.

Materials and Methods

We investigated 74 patients with qualitatively 
established proteinuria without previously 
diagnosed thyroid disease, of whom 34 men 
and 40 women.Their average age is 60.9 years. 
A group of 20 controls were tested for free 
thyroxine (FT4), thyroid stimulating hormone 
(TSH), creatinine and albumin in serum, and 
quantity of urine protein.

TSH and FT4 were determined by a Roche 
immunological assay (sandwich principle) for 
in vitro quantitation of free thyrotropin and free 
thyroxin in human serum. Creatinine, albumin 
and total protein in serum, and urinary protein 
count, were measured by standard Hitachi 501 
biochemical analyzer techniques.

The degree of glomerular filtration (GFR) 
was calculated using the Modification of Diet in 
Renal Disease (MDRD) formula. The statistical 

analysis was done by using a Mann-Whitney U 
comparison test of the patients’ results and those 
of the controls. We used Pearson’s correlation 
coefficient to compare values for TSH and FT4 
with those of other laboratory parameters we 
tested. The Pearson correlation coefficient was 
applied as a correlation parameter between TSH 
and FT4 and the concentration of the serum of 
other laboratory parameters. P values <0.05 
were evaluated as statistically significant.

Results

We examined 74 patients with proteinuria and 
controls matched by age and gender. In the 
studied patients, the mean serum concentration 
of creatinine was 255 μmol/l (range 51-827), 
serum albumin was 31g/l (range 23-37), total 
protein was 65g/l (range 52-82), and proteinuria 
was 1.07g/l (range 0.2-11.96). In the patients 
with proteinuria, the mean TSH value was 
2.719 mU/l (range 0.53-7.79), and FT4 was 
17.04 pmol/l (range 11.39-24.95). The mean 
TSH value was higher in proteinuria patients 
than in the healthy controls (2.719 mU/l vs 1.78 
mU/l). For FT4, the difference between patients 
with proteinuria and healthy controls was 17.04 
pmol/l vs 16.39 pmol/l. By comparing the mean 
values of the laboratory parameters we tested 
in proteinuria patients and controls, we found a 
statistically significant difference for TSH, FT4, 
Crea and Alb (Table 1).

In patients with proteinuria, we found that 
TSH correlated negatively with serum albumin 
(r=0.2, p<0.003). Figure 1 shown correlation 
between TSH and serum albumin. We also found 
that TSH and FT4 did not correlate with eGFR.

Table 1. Statistically significant differences in patients with proteinuria and controls

Parameter Proteinuria Controls р<0.05

TSH 2.719 mU/l 1.78 mU/l 0.003

FT4 17.04 pmol/l 16.39 pmol/l 0.005

Crea 255 μmol/l 78 μmol/l 0.001

Alb 31 g/l 46 g/l 0.001
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Discussion

In our study focused on the thyroid function of 
patients with proteinuria without a diagnosed 
thyroid disease. We showed that TSH levels 
in patients with proteinuria were significantly 
higher than those in healthy subjects without 
kidney disease and proteinuria (although the 
variations are in the reference range). This data 
is consistent with urinary thyroid hormone losses 
in patients with proteinuria, which stimulates 
the production of TSH. The role of proteinuria 
was also confirmed by the negative significant 
correlation between TSH and serum albumin.

Despite the fact that some studies have 
reported the development of growth of apparent 
hypothyroidism in patients afflicted by nephrotic 
syndrome, the prevalence of this complication 
remains largely ambiguous [11-13]. Subclinical 
hypothyroidism occurs more often in such 
patients [14]. Figure 1 shows that even in the 
patients with the nephrotic syndrome, TSH 
levels more often did not exceed 4 mU/l.

Lo et al. (2005) assessed thyroid function 
in patients suffering from renal insufficiency. 
The authors reported an increased incidence of 
subclinical hypothyroidism with elevated TSH 
levels in patients who had reduced GFR [14]. The 
loss of thyroid hormones is most likely due to the 
decreased level of thyroxine-binding globulin, 
thereby increasing the production of TSH, which 
is thought to originate from proteinuria [9, 15].

Conclusions

In our study, we found that patients with 
proteinuria had higher levels of TSH, probably 
due to thyroid hormone loss with the urine. 
These losses, however, cannot lead to a clinically 
proven hypothyroidism.
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