CLS412 Week 1 Lab
Creatinine and Urinalysis

I. Creatinine—Pointe Scientific
Summary and Principle
Early application of the Jaffe reaction for the determination of creatinine in blood was reported in 1912. This classical reaction produces a red tautomer of alkaline creatinine picrate following treatment of a protein-free filtrate with picric acid and sodium hydroxide. Attempts to improve specificity included the use of Lloyd’s reagent. This agent absorbs creatinine from noncreatinine color-producing compounds in the protein-free solution, followed by its elution into alkali and colorimetric Jaffe-type assay. The method used here employs an excess of picric acid for deproteinization, as well as for developing the Jaffe chromogen on addition of alkali. This technique avoids preparation of the conventional tungstic acid protein-free filtrate or supernatant. Kinetic procedures are fast, simple, and avoid interference from proteins and carbohydrates. 
Creatinine, in a picric acid protein-free solution, reacts with added alkali to form a reddish-brown complex, the actual formula of which is not established. The absorbance of this compound at 510 nm is proportional to creatinine concentration.
Creatinine + sodium picrate  alkali  creatinine-picrate complex (yellow-orange)
Procedure:

1. Obtain the working reagent from the instructor. 
2. Label a tube for each of the following:  Blank, Standard, Level 1 QC, Level 2 QC, and one tube for each patient you will be testing. 
3. Pipette 3.0 mL of working reagent into each tube.
4. To the tube labelled Blank, add 200 uL of distilled water. This completes the blank. 
5. Zero spectrophotometer with blank at 510 nm (working reagent).
6. Add 200 uL of the Level 1 QC to the tube labelled Level 1 QC. 
7. Mix, and immediately place into cuvette.
8. After exactly 60 seconds, read and record the absorbance (A1).
9. At exactly 60 seconds after the A1 reading, again read and record the absorbance (A2).
10. Repeat Steps 6 through 9 for each of the samples. In Step 6, be sure to add the appropriate specimen to each tube (i.e., to the tube labeled Level 2 QC, add 200 uL of Level 2 QC, etc.) . 
11. Calculate the change in absorbance by subtracting (A2 - A1).

Calculations: 

mg/dL = (A2 - A1) unknown ÷ (A2 - A1) standard × concentration of standard (mg/dL)
             
Limitations:
Procedure linearity: 0–25 mg/dL.

Normal Reference: 

0.60–1.30 mg/dL



Creatinine Worksheet (10 points)  
	Sample
	ABS 2
	ABS 1
	Value
	Accept?
	Interpret

	Standard
	
	
	
	Not Applicable
	Not Applicable

	Level 1 QC
	
	
	
	
	

	Level 2 QC
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Show calculations on back.

Questions: 
Answer the following questions, and submit with your laboratory report (1 point each).
1. What is the reference (normal) ranges for creatinine using the Jaffe method (Chapter 12)? 
2. What is the reference (normal) ranges for creatinine using the enzymatic method (Chapter 12)? 
3. What is the creatinine clearance? 
4. What is the formula for the creatinine clearance? 
5. What is the MDRD formula for the estimated glomerular filtration rate (eGFR)?
6. What are the factors that are used to predict the GFR?  
7. In one sentence, describe acute glomerulonephritis. 
8. What are the laboratory (urinalysis) findings in acute glomerulonephritis? Include the chemical and microscopic findings. 

9. In one sentence, describe nephrotic syndrome.
10. What are the laboratory (urinalysis findings) in nephrotic syndrome? Include the chemical and microscopic findings.  





II. Urinalysis Quality Control Procedure
Supplies Needed:

UA Reagent Kit (dipsticks)
Siemens Chek-Stix (positive control)
Siemens Chek-Stix (negative control)
One quality control worksheet (found in lab packet or provided by instructor)

Principle:
A good program of quality control (QC) ensures that the results from the chemical analysis of urine are reliable. A good quality control (QC) encompasses all procedures that could impact a patient and/or specimen, from collection of specimens to reporting patient results. 
The effectiveness of urine test materials, such as the dipstick and confirmatory reagent tablets, is validated by the use of urine chemistry controls. These manufactured controls are tested in the same manner as a patient urine sample. The results of these controls must be within the manufacturer’s stated ranges found in an insert. If these results are not within the recommended range of the manufacturer, patient samples cannot be run, and results should not be reported. 
When the control results are not within the specified ranges, the test should be repeated using a new dipstick. If that result is also out of range, a stick from a new vial should be testing. Again, patient results should not be reported until the cause of the discrepancy has been identified. 
Procedure (10 points): 
1. Record the lot numbers and expiration dates of the liquid quality control material on the front of the Quality Control Worksheet. Level 1 is the negative control, and Level 2 is the positive control. 
2. Label 2 conical tubes. One should be labeled Positive Control along with the lot number and expiration date. The other conical tube should be labeled Negative Control along with the lot number and expiration date. 
3. Fill each tube with 12 mL of distilled or deionized water. 
4. Place the corresponding QC strip into the appropriately labeled tube. (Positive QC strip gets placed into the tube labelled Positive QC, etc.)
5. Gently invert the tubes back and forth for 2 minutes. 
6. Allow the tubes to stand for 30 minutes at room temperature. 
7. Invert one more time. Remove and discard the strip. 
8. Perform dipstick on both controls.
9. Record the results on the front of the Quality Control Worksheet by circling the results obtained from the Multistix dipstick. 
10. Compare the results from the QC you performed to the manufactures insert to ensure that all expected results are obtained. 
11. Troubleshoot if any result is not within the suggested results of the manufacturer. (See principle for suggestions for troubleshooting, if applicable.)



Acceptable Values: 
(The following were taken from the manufacturer’s insert.)
	Test
	Positive control
	Negative control

	Glucose
	100–250 mg/dl
	negative

	Bilirubin
	≥ small
	negative

	Ketones
	≥ trace
	negative

	SG
	1.000–1.015
	1.010–1.025

	Blood
	mod-large
	negative

	[bookmark: _GoBack]pH
	≥ 8.0
	6.0–7.0

	Protein
	trace: 100 mg/dL
	negative

	Urobilinogen
	≥ 2 mg/dl
	0.2–1.0 mg/dL

	Nitrite
	positive
	negative

	Leukocytes
	trace-moderate
	negative
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