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Abstract Background: Urinary micro-albumin is parameter which is considered as an early indicator of glomerular 

insufficiency, which leads to renal failure, if remains untreated, thus requires accurate and precise estimation. Aim: 

Present study described precision analysis of TINA-QUANT urinary micro-albumin on two separately operated 

Cobas c 501 chemistry analyzers to assess accuracy and reproducibility of both instruments, analytical skills of 

variable set of staff that is performing the test and stability of kits. Materials and Methods: Confirmed cases of 

diabetes mellitus from both genders were selected for the present study during Dec 2020 to March 2021. Patients’ 

with micro-albuminuria in diabetes mellitus with renal disease (n = 70) and hypertension (n = 70), sub classified as 

males and females with n = 35 patients each. Micro-albumin was performed in samples received as per 2
nd

 morning 

urine collected from all patients and co-morbid groups. All samples were processed and in duplicate using both 

Cobas c501 chemistry analyzers tagged as A and B. Results: Precision via regression analysis R
2 

values were 

between 0.981 (female diabetics) to 0.942 (male Renal disease), which was 94.2% to 98.1% accurate between the 

runs on two separately operated instruments. Conclusion: Regression correlation data showed precision of 94% to 

98% which is highly appreciable keeping in view the fact that both set of Cobas c501 were operated by two separate 

sets of staff, suggesting efficiency, accuracy and efficacy of the system and operations.  

Keywords Urinary micro-albumin analysis, Cobas chemistry, TINA-QUANT 

Introduction 

Quality parameters are one of the main milestones of any clinical laboratory for precise, accurate, time-bound, 

reproducible results for better and thorough clinical decisions by physicians and off-course patient’s satisfaction. In 

last two decades, many international and regional regulatory associations initiated quality control and assurance 

programs for clinical laboratories to evaluate, maintain and sustain their services, most importantly for those 

operational 24/7, and tertiary care [1,2]. Special emphasis was also given to those particular test parameters that can 

detect end stage diseases, debilitating clinical conditions and/or chronic metabolic derangements. Urinary micro-

albumin is one of such parameter which is considered as an early indicator of glomerular insufficiency, which leads 

to renal failure, if remains untreated. Interestingly, excretion of urinary micro-albumin of less than 30 mg/24 hours 

still reflects risk factor for deterioration of metabolic pathways and sometimes development of cardiovascular 

incongruity. Present study described precision analysis of TINA-QUANT urinary micro-albumin on two separately 
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operated Cobas c 501 chemistry analyzers to assess accuracy and reproducibility of both instruments, analytical 

skills of variable set of staff that is performing the test and stability of kits.  Previously we have reported correlation 

of urinary micro-albumin in diabetes and hypertension and precision analyses on Cobas 6000 series versus 

conventional Hitachi 912 chemistry analyzer with more than 90% accuracy and regression analysis of R
2
 0.90 in all 

runs [3,4].  

Materials and Methods 

Patients Selection 

Confirmed cases of diabetes mellitus from both genders were selected for the present study which was conducted at 

Department of Biochemistry Lab services & Chemical Pathology, Liaquat National Hospital and Medical College 

during Dec 2020 to March 2021. Patients’ with micro-albuminuria in diabetes mellitus with renal disease (n = 70) 

and hypertension (n = 70), sub classified as males and females with n = 35 patients each. By definition, renal 

insufficiency was considered significant when protein to creatinine ratio was greater than 1.0; and patients were 

categorized as diabetic where fasting was greater than 125 mg/dl or HbA1c greater than 8.0%. The patients were 

considered hypertensive that manifested blood pressure equal or higher than 140/90 mmHg. The average ages of 

patients in groups and sub-groups were renal insufficiency: F = 35-78 yrs, M = 35-84 yrs; diabetics F = 34-79 yrs, M 

= 35-86 yrs and hypertensive: F = 35-75 yrs and M = 34-79 yrs.  

 

Analysis of urinary micro-albumin on Cobas c 501 chemistry analyzers 

Analysis of Micro-albumin was performed in samples received as per 2
nd

 morning urine collected from all patients 

and co-morbid groups. All samples were processed and in duplicate using both Cobas c501 chemistry analyzers 

tagged as A and B. Both analyzers were operated by two different sets of trained technologists, 24/7, as per need of 

turn around time. Cobas c501A and B are operated by set of Medical technologists, Assistant Medical Technologists 

and certified technicians working as per their duty rota.  Kit was TINA-QUANT of urinary albumin methodology 

(Roche-Diagnostics, Pakistan and Basil) and processed according to manufacturer’s advices.   

 

Statistical analysis 

Data presented as mean ± standard deviation and statistically compared with P < 0.05. Regression correlation 

analysis was performed by comparing data generated by Cobas c501 A and B on X axis Y axis, respectively.  

 

Results:  

Results are summarized in Figures 1 to 6. Data exhibited considerable linearity when sample results of urinary 

micro-albumin from Females and Males, diabetic, hypersensitive and renal insufficient were compared between two 

separately operated Cobas c501 chemistry analyzer designated as A and B. Both Cobas c501 (Roche Diagnostics, 

Basil) A and B are operated by different set of Medical technologists, Assistant Medical Technologists and certified 

technicians working as per their duty rota in morning, evening and night shifts.  TINA-QUANT kit of urinary 

albumin (Roche-Diagnostics, Pakistan and Basil) was used and processed according to manufacturer’s advices.  

Precision via regression analysis R
2 

value was between 0.981 (Fig 6) (female diabetics) to 0.942 (Fig 4) (male Renal 

disease), which was 94.2% to 98.1% accurate between the runs on two separately operated instruments. Data of all 

precision comparison and analytical runs exhibited linear, considerably good regression, thus confirming, accuracy 

of kit, reproducibility, efficiency of staff and maintained working status of both instruments.    

 

Discussion 

Of all the measurable chemical parameters in cases of kidney insufficiency or hypertension or uncontrolled diabetes 

mellitus, micro-albumin is one of the most significant markers to detect, assess and determine extent of severity, 

pathogenesis and prognosis [5-7].  Albumin is documented to be very carefully regulated biochemical components, 

hemostasis of which depends on renal efficiency and metabolic efficacy [6].  
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Fig 1: Comparative precision analysis of urinary 

microalbumin of Female Hypertensive patients  (n = 35) on 

two separately operated Cobas c501 A and B 
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Fig 2: Comparative precision analysis of urinary micro-

albumin of male hypertensive patients (n = 35) on two 

separately operated Cobas c501 A and B 
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Fig 3: Comparative precision analysis of urinary 

microalbumin of female renal disease patients (n = 35) on 

Two separately operated Cobas c501 A and B  
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Fig 4: Comparative precision analysis of urinary 

microalbumin of male renal disease patients (n = 35) on two 

separately operated Cobas c501 A and B 
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Fig 5: Comparative precision analysis of urinary 

microalbumin of male diabetic patients (n = 35) on two 

separately operated Cobas c501 A and B 
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Fig 6: Comparative precision analysis of urinary 

microalbumin of female diabetic patients (n = 35) on two 

separately operated Cobas c501 A and B 
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Diabetic vascular complications and related physiological and physical dysfunctions are hallmark of untreated or 

chronic diabetes, manifested by micro-albuminuria, in addition to other parameters. Earlier studies recognized 

albuminuria as the most sensitive marker for dysfunctional kidneys and Hermann Senator suggested its estimation 

for the same as early as 19
th

 century [7,8]. Significance of urinary micro-albumin can be ascertain by the fact that 

diabetic nephropathy stages are correlated with how much urinary micro-albumin excreted such as Stage I Diabetic 

nephropathy is characterized by micro-albumin level of 30-300 mg/24-hr urine. Nonetheless, estimation of 24 hr 

albumin level is considered as gold standard to assess urinary microalbuminuria associated with diabetes [5,6].  

Previously, mostly during one and half decades of 1999-2013, dipstick, or semi-quantitative or semi automatic 

methods were used to assess urinary micro-albumin [1,2,9]. Even now in hundreds of lab, Point of care testing 

(POCT) facilities, use of  semi-automatic or semi quantitative methods are  common, 1
st
 due to its easy accessibility 

and 2
nd

 due to unavailability of  high technology instruments and gadgetry [9-12] Thus many countries and via 

approval from regulatory authorities, POCT for micro-albumin are used for screening and/or even early diagnosis of 

chronic kidney diseases with morbid and evident micro-albuminuria, producing fair sensitivity and good negative 

predictive values [13-17]. However, with continuous demands for more and better accuracy, efficient turn around 

time, and reproducibility of results, technology gurus, tech companies and clinical lab diagnostic entities came up 

robust methods using artificial intelligence, proteomics, protein separation technology, biological mass 

spectrometry, protein interaction and bioinformatics to asses, estimate and analyze blood parameters, more 

importantly urinary micro-albumin for diabetic kidney disease [18]. Previously we have documented precision 

analysis of urinary microalbumin on Cobas 6000 series versus conventional Hitachi 912 chemistry analyzer with 

more than 90% accuracy and regression analysis of R
2
 0.90 in all runs [3,4], suggesting efficient staff performance, 

sustainable accuracy and maintainable reproducibility, which ultimately benefits end-users and patients. 

 

Conclusion 

Precision analysis was performed on two separately operated Cobas c501 chemistry analyzers designated as A and B 

to assess accuracy, efficiency and reproducibility of both or either because both are operated by different sets of 

staff, 24/7 as per rota.  Precision via regression analysis R
2 

value was between 0.981 (female diabetics) to 0.942 

(male Renal disease), which was 94.2% to 98.1% precise comparatively.  
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