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Introduction
An important function of the kidney is endocrine activity. 
The kidney can produce an important hormone namely 
erythropoietin (1). Erythropoietin plays an important role 
in hematopoiesis process. The abnormal erythropoietin 
production might result in the anemia. The dysfunction 
on production of erythropoietin will result in anemia in 
patients with advanced renal disease (1,2).

The management of anemia in patients with kidney 
impairment is an important issue in the clinical 
management of the patients. Erythropoietin therapy is an 
important treatment in the management of renal failure 
(3,4). The investigation of blood erythropoietin might be 
useful in monitoring of patients under this treatment (5).

In fact, blood erythropoietin is an important clinical 
chemistry parameter that is clinically used for diagnosis 
and follow-up management of patients with anemia 
(5). In addition to the patients with renal problems, the 
investigation of blood erythropoietin can be useful for 
the patients with other diseases that induce ineffective 
erythropoiesis such as thalassemia (6). An important 
concern on investigation of the blood erythropoietin level 

is the accuracy of the laboratory investigation. Similar to 
any other laboratory parameters, the quality control of 
the laboratory analysis is needed. The assessment for the 
interference from other substances is an important process 
in laboratory medicine. The effect of any substance on 
erythropoietin should be recognized. 

Objectives
In this study, we sought to perform a laboratory 
experimental study to assess the effect of nanosubstance 
on the measurement of blood erythropoietin level.

Patients and Methods
Study design
This is a laboratory experimental study. The study is 
performed in a certified clinical laboratory. Overall 100 
blood samples were used in the experimental study. For 
each sample, the blood sample was divided into two parts. 
The first part was directly analyzed for blood erythropoietin 
level. The second part was added with 1 droplet (1 µL) 
of gold nanoparticle solution before further analyzed for 
blood erythropoietin level by chemiluminescence method 
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Abstract
Introduction: Erythropoietin is an important renal hormone that plays an important role in renal endocrine regulation. The 
erythropoietin is essential for the management of anemia in renal failure case. Additionally, monitoring of blood erythropoietin 
level is a routine practice in diagnosis and follow-up of management in patients with anemia.  
Objectives: Similar to any laboratory investigation, an important consideration in erythropoietin measurement is the laboratory 
interference in analytical process. 
Patients and Methods: In this study, the authors perform an experimental study to assess the effect of gold nanoparticle on the 
blood erythropoietin level. 
Results: Results showed significant interference. In the present day, the new nano-substances are widely used including new drugs.
Conclusion: The interference of nanoparticle becomes an interesting issue that the practitioner should recognize and aware during 
application of blood erythropoietin level. The gold nanoparticle can alter the blood erythropoietin level in laboratory investigation. 
This should be an important consideration in the present day that there are many newly available nanosubstances.
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(normal value 5-30 mU/mL). All analyses were performed 
by the same automated clinical chemistry analyzer at the 
same time and place under the routine quality control 
process. 

Ethical issues
The research followed the tenets of the Declaration of 
Helsinki. 

Statistical analysis
The results from analysis of all blood samples in the two 
groups were compared by descriptive statistical analysis. 
Data was entered to SPSS software version 24. Accordingly, 
P value less than 0.05 was considered significant.

Results
According to the experiment, the average blood 
erythropoietin levels in the groups with and without gold 
nanoparticle solution adding are equal to 8.3 ± 3.9 mU/
mL and 10.5 ± 4.2 mU/mL, respectively (Figure 1). There 
is a significant difference in blood erythropoietin level 
between the two groups (P < 0.05).

Discussion
In the present day, the nanotechnology becomes the new 
useful technology and can also be applied in medicine. 
In clinical nephrology, the role of nanosubstance in the 
clinical management of the patients can be seen (7). 
An interesting consideration on the newly available 
nanosubstance is its effect on clinical management of the 
patients. In the present study, the authors investigate the 
effect of gold nanoparticle on laboratory investigation on 
blood erythropoietin. 

Of interest, the gold nanoparticle can significantly alter 
the blood erythropoietin level. This means the presence 
of significant interference. As noted by Cheon and Ozene 
(8) the available assay methods had problems to measure 
erythropoietin level. The interference is an important 
problem that should be mentioned. The assessment for 
possible interference is required in any clinical laboratory.

Indeed, the interference of nanoparticle on the clinical 
chemistry investigation is an important concern at present 
due to the widespread use of many new nanosubstances 
including nano drugs. In a recent report, the significant 
interference of nanoparticle on lipid profile investigation 
was been reported (9). The similar problem is also 
observed for the investigation of erythropoietin level, 
while the problem of laboratory inference is an important 

 Implication for health policy/practice/research/
medical education
The problem of laboratory inference is an important issue in the 
measurement of blood erythropoietin level. The gold nanoparticle 
can alter the blood erythropoietin level in laboratory investigation.

issue in measurement of blood erythropoietin level.

Conclusion
The gold nanoparticle can alter the blood erythropoietin 
level in laboratory investigation. This should be an 
important consideration in the present day that there are 
many newly available nanosubstances.
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