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Abstract
Introduction: As an indicator of proximal tubular damage is used urinary excretion N-Acetyl-β-D-glucosaminidase (NAG), while Microalbuminuria is used as a tracer
for glomerular damage.
Aim: The aim of the study is to determined effect of toxicity of these medicals by affecting the enzymuria that correlate with the damage of the epithelium of proximal
tubular. To quantifice effects of the treatment with Etoricoxib and Diclofenac on renal proximal tubular in patients with Rheumatoid Arthritis (RA).
Methods: NAG is detected with colorimetric method. Microalbuminuria is detected with method od immunoturbidimetric. Tests were performed on 70 participants
(35 RA treated with Etoricoxib, 35 RA patients with Diclofenac) in four time intervals in the eight weeks.
Results: Correlation between NAG and microalbuminuria (r = 0.21) in the group of patients treated with Etoricoxib is moderate, while correlation (r = 0.28) in the group
with Diclofenac was significant. NAG enzymuria, in volume, number of participants in whom it was registered and at the time of its occurrence was much faster during the
use of Diclofenac in relation to Etoricoxib.
Conclusion: Diclofenac is a potent NAG-inductor and gives a larger tubular enzymuria in comparison with Etoricoxib.

Introduction
Microalbuminuria is used as a marker for glomerular damage
and urinary excretion of N-Acetyl--D-glucosaminidase
(NAG) as an indicator of proximal tubular damage. These tests
indicate that, there is no specific indicator, tracer, marker,
which detects nephrotoxicity that occurs in the course of the
therapy.
Many uses of certain groups of drugs for therapeutic
purposes (NSAIDs, drugs that modify disease activity (DMRADs
and immunosuppressive cytotoxic drugs), may have a specific
nephrotoxic effect. The given dose is often not suitable for the
patient’s condition, it can cause side effects, ie it can lead to
reduction of the kidney function, as a result of accumulation in
the kidneys’ cells. This is usually found in long-term therapy
as in Rheumatoid arthritis.

Urinary enzymes to assess nephrotoxicity
Albumin in urine, (Microalbuminuria). Albumin (molecular

weight of 66 KDa) is the most important protein in plasma, as
well in urine. Approximately 30% of the protein in the urine
belongs to it and presents a good indicator for assessing the
change in glomerular permeability. Urinary albumin excretion
has a high individual variability and depends on physical
activity or food variations [1,2].
From all the urinary enzymes the most examined is U-NAG
(urinary). This enzyme from the hydrolase class is abundantly
present in lysosomes in proximal tubular cells. In human
tissue and biological liquids there are two main enzyme forms:
A (Acid) and B (Basic) (3-5). The percentage of isoform A
(U-NAG-A) is the highest in normal urine [3,4]. Therefore, its
excretion is related to the exfolliative turnover and is known as
a functional enzymuria [5-14].

Materials and methods
Patients diagnosis is mades from on the diagnostic criteria
for classification of Rheumatoid arthritis from American
Association for Rheumatism (ARA) [15]. Criteria from 1 to 4 were
038

Citation: Spasovski D (2020) Tubular dysfunction in patients with rheumatoid arthritis. Arch Clin Nephrol 6(1): 038-041. DOI: https://dx.doi.org/10.17352/acn.000047

https://www.peertechz.com/journals/archives-of-clinical-nephrology

present for at least 6 months. The study included 35 patients
with RA (women 20, males 15) treated with Etoricozhib, as
well as 35 patients with RA (women 22, males 13) treated with
Diclofenac. The ages, means was 50.43 years (± 6.42) (38-65
years) in the treated group with Etoricohib, while 50.13 years
(± 8.36) (39-65 years) in the group treated with Diclofenac.
None of the patients used previously NSAID. The others did not
use other drugs before taking the test, especially gold salts or
antibiotics or diuretics. The samples were collected in period

Including criteria
Patients with RA was included in this research, in the age
18-65 years
All patients were not previously treated with NSAIDs or
DMARDs.

Excluding criteria
Patients with a history of gonorrhea, mild to moderate
diseases, nausea, vomiting, autoimmune disease.
2. Patients with, diabetes mellitus, neoplasms mixed
connective tissue disease
3. Patients with urinary tract arthritis, vasculitis.
4. Patients with a history of blood transfusion, and
excessive body weight. febrile condition SLE
5. Excluded from the study was patients who receive
baseline therapy for RA

of product degradation in the 0-th range: serum
creatine and urine, serum urea, hypertension, arterial
hypertension, and hematological and enzyme status.
urinary tract infections
7. Patients previously treated with salicylates, antibiotics,
gold salts, or diuretics, acute infections.
All participants voluntarily took part in this study, so that
the criteria to do it are met.
Clinical assessment with disease activity score (DAS 28)
index
Clinical assessment was made by sub specialist in the given
area Disease Activity Score (DAS 28) index [16-18].
Score below 3.2 qualifies the disease as low active. DAS 28
indexes range from 0 to 10.

Laboratory assessment
For clinical assessment of disease, it is necessary to
following

Principle:
3-Cresolsulfonphthaleinyl-N-Acetyl--Dglucosaminide, as sodium salt, is hydrolyzed by NAG to release
3-cresol-sulfonphthalein, sodium salt (3-cresol purple) which
photometrically is measured at 5 nm (Roche mancheim kits).
The urine that is examined previously is centrifuged and supernatants separated.

laboratory

Statistical analysis
Two arithmetic means is testing of the differences between
i.e. the corresponding proportions, the Student t-test is used,
when comparing the mean values of the given number of
parameters between two groups, such as Wilcoxon- matched
test for independent samples. predictivity and sensitivity
for negative and negative tests of the examined markers
is determined with tests for sensitivity and specificity.
Statistically significant is the P value of between 0.05 and 0.1
is considered. Statistical package Statistica 7.0 is used for data
preceding.

Results

6. Patient with a history of glycemia or increased levels

the

Reference values: Microalbuminuria 2.0-20.0 mg / L.

Reference values: NAG in urine 0.27-1.18 U / mmol creatine.

hepatic, renal, hematologic, cardiovascular, neurological

consider

Determination of microalbuminuria by immunoturbidimetric method (randox laboratories limited)

Determination of N-acetyl-α-D-glucosaminidase (NAG)
activity: colorimetric method (Roche)

of 8 weeks.

1.

(CRP), ACPA antibodies, Alanine Aminotransferase (ALT),
Complete Blood Count (CBC) and differential, Creatine Kinase
(CK), Rheumatoid Factor (RF), Lactate Dehydrogenase (LDH),
Acute Phase Reactants, Alkaline Phosphatase (AF).

variables:

aspartate

aminotransferase (AST), urea / serum, creatinine / serum.
Erytrocite Sedimentation Rate (ESR), C-Reactive Protein

Between NAG and microalbuminuria, Pearson’s analysis of
2 test showed that there was correlation, which was moderate
(r=0.21) in the four samples tested during the period of 8 weeks
in patient’s group treated only with Etoricoxib, while there was
statistically significant correlation (r=0.28) between increase
in NAG and microalbuminuria values in the four samples in the
period of 8 weeks in the group Diklofenak (Figure 1).
There is significance of the differences in the two groups
in the group of treated with Etoricoxib, where the value
mean of the microalbuminuria was (0.46 ± 0.37), while in
the patients group treated with Diclofenac was (0.56 ± 0.41).
This explains why Etoricoxib gives almost identical value to
microalbuminuria in relation to Diclofenac.
Group of patients treated with Etoricoxib in relation to
the distribution of patients according to the values of NAG in
the four groups, it was concluded that the values of NAG were
registered in 4 patients in the 3rd week, when the mean value of
NAG urinary induction was highest (1.12 ± 0.13).
It was concluded that NAG values were registered in 6
patients in the 3rd week, when the mean value of NAG urinary
induction was highest (1.41 ± 0.31). Analyzing patient’s
distributions according to NAG values in the four probes in the
group of patients treated only with Diclofenac.
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The results obtained in some studies confirmed the safety
of Etoricoxib and Diclofenac in the treatment of RA.

r = 0,21
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Figure 1: Pearson coeﬃcient of correlation (r) between NAG and microalbuminuria
values in the groups treated with Etoricoxib. There is correlation between NAG and
microalbuminuria (r = 0.21).

Discussion
Approaches for the assessment of nephrotoxicity of drugs
are possible only with drugs or medications that have a
dominant proximal tubular excretion, such as Methotrexate,
Etoricoxib, Diclofenac, Acetaminophen and gold salts. This
approach for the assessment of nephrotoxicity of drugs is not
possible with other medications or drugs from the baseline
which are used in the treatment of RA, such as resorhin,
sulfazalazine and leflunomide, due to predominantly hepatic
excretion. For these preparations there are no literarature data
on the occurrence of proximal tubular dysfunction.
Methotrexate in the low-dose regimen is the most
commonly used drug from the DMARDs group, while from
the NSAIL group the most commonly used drug is Diclofenum
(DiklofenakR), as well as Etoricoxib (ArcoxiaR).
In the non-treated RA primarily is damaged tubular and to
a very small extent the glomerular apparatus [19]. Significant
increase in the activity is due to changes in cellular synthesis
and not always the enzymuria may result in lytic or necrotic
processes.
Etoricohib does not cause significant damage to the
renal proximal tubules in the most of monitored patients.
The nephrotoxicity during the use of Diclofenac is greater in
relation to Etoricohib. Diclofenac is discretely more potent
NAG inductor in relation to Etoricohib. These observations
correspond with other authors [20,21].
Early detection of increased NAG enzymuria or occurrence
of microalbuminuria before exposure to drugs may be used
for prediction of possible toxicity associated with renal
impairment.
There was not any change in clinical findings of renal
function in relation to degradation products of nitrogen
metabolism (serum creatine, urea / serum, GFR) during the
follow-up.
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