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Introduction
Dipstick urinalysis (DUA) is one of the cornerstones of point-of-care testing (POCT) – relatively inexpensive, robust, easy to perform, painless to the patient, and available worldwide.  Almost since the inception of the Clinistix (Ames Co, Elkhardt, IN) in 1956, DUA has been a staple for community health and preoperative screening, and in the work-up of urinary tract and systemic diseases. However, the real clinical utility of DUA is more often assumed than proven.  In addition, recent advances in technology have introduced the ability to perform more advanced testing (e.g. quantitation of blood urea nitrogen (BUN), creatinine) at the patient bedside.  The guidelines will focus on the use of POCT for renal function or urinalysis in a variety of clinical setting and patient populations.  Guidelines in other sections will address urine glucose, ketones or microalbumin (diabetes) and urine dipstick leukocyte esterase and nitrite (infectious disease).  

Does measurement of BUN and/or creatinine at the point of care (versus the core lab) result in quicker time to treatment, decreased wait time, or decreased length of stay for inpatient, emergency department (ED), dialysis, cardiovascular diagnostics laboratory (CVDL), or chemotherapy patients?
We recommend against routinely providing point of care testing for creatinine or BUN in the ED; we found fair evidence that POCT is ineffective in this environment.. (Recommendation type D, Grade of evidence: II-3).  However, we recommend that clinicians routinely provide POCT in the CVDL for creatinine and BUN; we found fair evidence that POCT in this environment improves important patient outcomes and that the benefits outweigh any potential harm. (Recommendation type B, Grade of evidence: II-3).
Table 1. Renal Question 1 Literature Search – October 29, 2003

Databases Searched:

Medline OVID (1966 – October Week 4, 2003)

Search Criteria:

# 

Search History






Results

1

point-of-care testing





465

2

point of care testing





1343

3

ancillary testing





318

4

satellite testing





213

5

bedside testing






1119

6

near-patient testing





107

7

near patient testing





542

8

remote testing






545

9

Physician’s Office Laboratories



91

10

1 OR 2 OR 3 OR 4 OR 5 OR 6 OR 7 OR 8 OR 9

3722

11

BUN







5196

12

blood urea nitrogen





5820

13

urea







57069

14

creatinine






38113

15

10 AND (11 OR 12 OR 13 OR 14)



77

We selected 13 papers (1-13) for full-text review (from 77 abstracts), and from these 13 papers, 3 were accepted for grading with respect to the clinical question.  The first 2 papers presented studies regarding the use of POCT in the emergency department.  Tsai et al (13) conducted a cost-effectiveness study to determine time and labor costs for POCT versus central laboratory testing in an ED setting.  The study was conducted over a 4-week period at a teaching hospital in Philadelphia, Pennsylvania and included a cohort of 210 patients presenting to the ED who were triaged at the urgent or emergent level and had blood drawn for a Chem-7 panel (which includes BUN and creatinine).  It should be noted that the POC device was only able to measure BUN.  The main outcome measures included test turnaround time (TAT) and cost per test including labor for POCT versus central lab testing.  This study found and average TAT of 8 minutes for POCT compared to 59 minutes for central lab testing.  When examining cost - depending on testing personnel - the cost for POCT ranged from $14.37 to $16.67, while the cost for central lab testing was $11.14.  The authors stated that the cost per test would decrease based on increased testing volume and that the study did not take into account any cost savings due to decreased length of stay (LOS) and increased patient throughput for the ED.  Based on these statements, their opinion was that POCT in the ED could be a cost-effective solution.  


However, a second study by Parvin et al (7) using a similar device to the previous study examined the relationship of LOS to implementation of POCT in the emergency department.  This study defined LOS as the length of time between initial patient interview and discharge; the study examined patient LOS distribution during a 5-week experimental period after implementation of POCT and compared it to the distribution during a 5-week control period prior to implementation and a 3-week control period after POCT use was removed.  During the study period, there were approximately 15,000 ED patient visits of which 4985 patients had at least one Na, K, Cl, BUN, or glucose test ordered from the ED (2067 experimental and 2918 control).  No decrease in LOS was observed during the study period; median LOS during the experimental period was 209 minutes compared to 201 minutes during the control periods.  The authors further analyzed the data by stratification of patients based on presenting condition, discharge/admit status, or presence/absence of other central lab tests, but these results did not reveal a decrease in patient LOS for any patient subgroup during the experimental period.  Based on the increase in cost per test and lack of evidence that LOS is improved or ED throughput increased, we do not see any evidence that POCT for renal function effectively improves patient outcomes.

The third graded paper dealt with utilization of POCT in the CVDL to reduce patient wait times.  Nichols et al (4) conducted a study in 4 phases to establish the impact of implementation of POCT for coagulation and renal function testing on the amount of time between when a patient’s procedure was schedule and when it actually occurred.  Phase 1 examined overall patient management and workflow in the CVDL.  In phase 2, POCT was implemented, but central laboratory results were utilized for patient management.  In phase 3, therapeutic decisions were made based on POCT results and in phase 4, the authors worked to optimize workflow around the availability of POCT.  In phase 1, the authors demonstrated that 44% of the central laboratory results were not available prior to the scheduled procedure time (n=135).  Phase 2 results showed that the mean waiting time for patients who needed renal testing was 188 + 54 minutes (n=14).  For patients needing renal function testing, phases 3 and 4 were combined, and utilization of POCT decreased the mean patient wait time to 141 + 52 minutes (n=18, p=0.02).  The evidence in this paper demonstrates that implementation of POCT in the CVDL led to a statistically significant decrease in wait times for patients needing renal function testing.
Does screening for renal insufficiency by urine pH dipstick at the point of care result in earlier diagnosis of renal insufficiency and fewer adverse events or decreased length of stay for patients compared to screening by core lab urine pH testing?
We are unable to recommend for or against routine use of POCT using urine pH dipstick to screen for renal insufficiency.  (Recommendation Type I, Grade of evidence: N/A) 
Table 2. Renal Question 2 Literature Search – October 29, 2003

Databases Searched:

Medline OVID (1966 – October Week 4, 2003)

Search Criteria:

#

Search History






Results

1

urine







113844

2

pH







3675477

3

dipstick






783

4

1 AND 2 AND 3





310
While we were able to select three papers (14-16) for full-text review (from 310 abstracts), we were unable to grade any of them based on the fact that either they did not specifically address the clinical question, or they did not contain an evaluation of patient outcomes.  
Does screening for metabolic disorders using urine dipstick pH at the point of care result in earlier diagnosis of metabolic disorders, along with fewer adverse events and more rapid time to treatment for patients in outpatient clinics or the NICU/nursery when compared to screening by core lab urine pH testing?
We are unable to recommend for or against routine use of urine dipstick pH testing for metabolic disorder screening at the point of care.  (Recommendation type I, Grade of evidence: N/A)

Table 3. Renal Question 3 Literature Search – October 29, 2003

Databases Searched:

Medline OVID (1966 – October Week 4, 2003)

Search Criteria:

#

Search History






Results

1

urine







113844

2

pH







3675477

3

dipstick






783

4

1 AND 2 AND 3





310
Six papers (16-21) were selected for full-text review (from 310 abstracts), but we were unable to grade the evidence with respect to patient outcomes because they either did not specifically address the clinical question, or they did not contain evidence relating to patient outcomes.
Does measurement of urine specific gravity via dipstick testing at the point of care to evaluate renal function result in decreased patient wait time, quicker time to treatment, fewer adverse events, or decreased length of stay for inpatient, ED, or outpatient clinic patients when compared to measurement of urine specific gravity in the core lab?
We are unable to recommend for or against the routine use of urine dipsticks to measure urine specific gravity at the point of care for evaluation of renal function.  (Recommendation Type I, Grade of evidence: N/A).

Table 4. Renal Question 4 Literature Search – October 29, 2003

Databases Searched:

Medline OVID (1966 – October Week 4, 2003)

Search Criteria:

#

Search History






Results

1

urine







113844

2

dipstick






783

3

specific gravity





1663

4

1 AND 2 AND 3





21
Of six papers (22-27) that were selected for full-text review (from 21 abstracts), none of them were graded with respect to strength of evidence, because they either did not specifically address the clinical question, or they did not contain evidence relating to patient outcomes.
Does assessment of specimen integrity by measurement of urine specific gravity by dipstick testing at the point of care result in fewer repeat patient visits due to invalid urine specimens in the ED, physician’s office lab, or workplace drug testing setting?
We cannot recommend for or against the routine use of urine specific gravity by dipstick testing for assessment of urine specimen integrity at the point of care.  (Recommendation type I, Grade of evidence: N/A).

Table 5. Renal Question 5 Literature Search – October 29, 2003

Databases Searched:

Medline OVID (1966 – October Week 4, 2003)

Search Criteria:

#

Search History






Results

1

urine







113844

2

specific gravity





1663

3

specimen integrity





244

4

1 AND 2 AND 3





2
Only one paper (28) was selected from 2 abstracts for full-text review, and it was not graded based on the fact that it did not discuss evidence relating to patient outcomes.
Does determination of hydration status by measurement of plasma, serum, whole blood, or urine osmolality at the point of care result in decreased patient wait time, quicker time to treatment, decreased length of stay, or fewer adverse events for inpatient, ED, or outpatient clinic patients compared to measurement of osmolality in the core lab?
We are unable to recommend for or against routine point of care measurement of osmolality – blood or urine – for determination of patient hydration status.  (Recommendation type I, Grade of evidence: N/A).

Table 6. Renal Question 6 Literature Search – October 29, 2003

Databases Searched:

Medline OVID (1966 – October Week 4, 2003)

Search Criteria:

# 

Search History






Results

1

point-of-care testing





465

2

point of care testing





1343

3

ancillary testing





318

4

satellite testing





213

5

bedside testing






1119

6

near-patient testing





107

7

near patient testing





542

8

remote testing






545

9

Physician’s Office Laboratories



91

10

1 OR 2 OR 3 OR 4 OR 5 OR 6 OR 7 OR 8 OR 9

3722

11

plasma







359288

12

serum







382119

13

whole blood






46595

14

urine







113844

15

11 OR 12 OR 13 OR 14




796369

16

osmolality






30001

17

10 AND 15 AND 16





6
While three papers (22, 29, 30) were selected for full-text review (from 6 abstracts), we were unable to grade any of the papers because they either did not specifically address the clinical question, or they did not contain evidence pertaining to patient outcomes.
Does screening for proteinuria using urine dipstick testing at the point of care to evaluate renal function result in decreased wait times, reduced time to treatment, fewer adverse events, and decreased length of stay for inpatient, ED, or outpatient clinic patients when compared to urine protein screening using a core laboratory method? 
We recommend against routinely screening for proteinuria using urine dipstick testing at the point of care; we found fair evidence  that POCT screening in this environment is ineffective for improving patient outcomes. (Recommendation type D, Grade of evidence: II-3).

Table 7. Renal Question 7 Literature Search – October 29, 2003

Databases Searched:

Medline OVID (1966 – October Week 4, 2003)

Search Criteria:

#

Search History






Results

1

proteinuria






16953

2

urine protein






32098

3

dipstick






783

4

3 AND (1 OR 2)





260
We selected 32 papers (14, 20, 31-60) for full-text review (from 260 abstracts); of these 32 papers, 6 were suitable for grading with respect to the clinical question.  The first study by Hermansen et al (14) was performed to evaluate the benefits and costs of routine admission dipstick urinalyses.  This study followed 954 pediatric admissions at the authors’ institution.  Dipstick urinalysis was performed on all admissions, and the results were reviewed between 12 and 36 hours post-admission for the presence of glucosuria, hematuria, and proteinuria.  If an abnormality was found, the chart was reviewed periodically until the abnormality was classified with respect to the clinical diagnosis.  After the patient was discharged, the chart was reviewed to determine the costs incurred as a result of the screening effort – no attempt was made to evaluate the effect on LOS.  The authors found that the presence of abnormalities and false positive or negative results were comparable to those of non-hospitalized children.  Their conclusions pointed to the difficulty in justifying a routine screening dipstick urinalysis on every pediatric hospital admission.  A separate study by Shaw et al (53) compared dipstick urinalysis to microscopic examination for diagnosis of urine abnormalities.  The results of urinalyses on 1,839 patient samples were evaluated and yielded at 16% false negative rate for dipstick 1+ proteinuria (with trace blood) that improved to 13 % by lowering to trace protein, and improved to 3.3% when using trace protein and adding leukocyte esterase to the dipstick analysis.  The study found the test strips to have a sensitivity of 62-70% and specificity of 71-79% for detection of abnormal urine sediment.

Two of the studies focused on comparison of dipstick urinalysis for proteinuria with urine protein/creatinine ratio (P/Cr) analysis performed in the central lab.  Ralston et al (54) examined screening for proteinuria in a rheumatology clinic setting.  In this study, measurements of protein/creatinine ration in ‘spot’ or random urine samples were compared with central lab testing of 24-hour quantitative proteinuria and dipstick urinalysis in 104 samples from 90 patients presenting consecutively to a rheumatology unit.  Significant proteinuria in the study was defined as >300 mg/24 h by core laboratory methods.  Compared to the central laboratory method, the false positive rate (positive dipstick results at <300 mg/24 h) was 100% for trace results (n = 15), 76% for 1+ results (n = 46), 38% for 2+ results (n = 21), 15% for 3+ results (n = 15), and 0% for 4+ results (n = 7).  Setting the dipstick positive result at 1+ yielded a sensitivity of 100%, but poor specificity due to the high rate of false negatives in the 1+ to 3+ range (48%).  In comparison, the P/Cr ratio was able to achieve both specificity and sensitivity of 97% according to the authors.  The second study, by Abitbol et al (20), investigates the quantitation of proteinuria with urinary P/Cr ratios compared to random testing with dipsticks in nephritic children.  The investigation included 64 children (45 male) with nephritic syndrome that provided 145 timed, 24-hour urine specimens and 150 random urine specimens that were tested by dipstick urinalysis, as well as central laboratory determination of urine P/Cr.  Nephrotic-range proteinuria was defined as > 1.0 g/m2/day.  Positive results (for nephritic proteinuria) were designated as a ratio of >1.0 for P/Cr, or 3+ and 4+ for dipstick urinalysis.  Dipstick urinalysis for proteinuria produced a sensitivity of 70%, specificity of 68 %, and positive predictive value (PPV) and negative predictive value (NPV) of 89 % and 60%, respectively.  Using random P/Cr ratios, a sensitivity of 95%, a specificity of 93%, as well as a PPV and NPV of 93% and 100%, respectively were obtained.  The authors point out the high negative predictability for urine P/Cr ratio in contrast to the low negative predictability for dipstick urinalysis and assert the random P/Cr ratio to be a better assessment tool for proteinuria in children with nephrosis.

Two of the more recent graded studies presented points of view that screening for dipstick proteinuria exhibits potential to contribute to improved patient outcomes.  Craig et al (43) conducted a feasibility study of early detection and treatment of renal disease by mass screening using systematic review and meta-analysis, as well as an evaluation of cost effectiveness.  In the study, the authors assert that if screening is implemented solely on the basis of proteinuria, raised serum creatinine, or raised blood pressure, then adverse effects of additional investigations would be trivial.  However, based on their systematic review, it was concluded that the poor specificity of dipsticks would result in a high proportion of the population being recalled for more tests before being declared false positives.  The authors state that if screening results in early treatment with ACE inhibitors, then it would be possible that 340 fewer people would develop end-stage renal disease (ESRD) for every 10,000 treated.  Based on their assumptions, the study predicts that a dipstick screening program (coupled with early intervention) for man and women aged 50 years and older would prevent  205 cases of ESRD and would result in a net cost savings for the healthcare system despite increased costs incurred by widespread screening.  Agarwal et al (39) pose the question as to whether dipstick urinalysis for proteinuria can be used to guide hypertension management.  In this study, 332 patients (all male) attending the renal clinic at a VA hospital had urine protein and creatinine levels measured, as well as routine dipstick urinalysis.  The investigators were interested in patients with proteinuria greater than 1g/d or greater (corresponds to P/Cr ratio of 1 or greater), because practice guidelines called for lower blood pressure targets in these patients.  The authors found that when comparing dipstick urinalysis versus a P/Cr ratio, a dipstick result of 4 gives a 92% chance of having a P/Cr ratio of 1 or greater.  Conversely, when the urine dipstick is free of protein, proteinuria with a P/Cr ratio of greater than 1 can be ruled out.  Lastly, the authors demonstrated that receiver operating characteristic (ROC) analysis of protein dipsticks with a cutoff value of 3 gives the best combination of sensitivity and specificity (96% and 87%, respectively) in predicting a P/Cr ratio of 1 or greater.  While the above studies demonstrate promise for the utilization of dipstick proteinuria analysis, they offer little direct evidence for the improvement of patient outcomes.  Based on the studies that were graded, we do not see any evidence that supports improved patient outcomes based on screening for proteinuria using dipstick urinalysis.
Does detection of glomerular dysfunction by evaluation of hematuria using dipstick testing at the point of care result in decreased wait times, reduced time to treatment, fewer adverse events, and decreased length of stay for inpatient, ED, or outpatient clinic patients when compared to evaluation of hematuria using core lab urinalysis?
We are unable to recommend for or against dipstick testing for hematuria to evaluate the extent of glomerular dysfunction at the point of care.  (Recommendation Type I, Grade of evidence: N/A).

Table 8. Renal Question 8 Literature Search – October 29, 2003

Databases Searched:

Medline OVID (1966 – October Week 4, 2003)

Search Criteria:

#

Search History






Results

1

urine







113844

2

hemoglobin






60279

3

blood







1319048

4

dipstick






783

5

1 AND 4 AND (2 OR 3)




215
Sixteen papers (27, 48, 53, 61-73) were selected for full-text analysis (from 215 abstracts), but we were unable to grade any of those papers because they either did not specifically address the clinical question, or they did not contain evidence pertaining to patient outcomes.
Does analysis of urine or serum electrolytes at the point of care result in decreased wait times, reduced time to treatment, fewer adverse events, and decreased length of stay for inpatient, ED, or outpatient clinic patients when compared to analysis of electrolytes using the core laboratory?
We cannot recommend for or against measurement of urine or serum electrolytes at the point of care.  (Recommendation type I, Grade of evidence: N/A).

Table 9. Renal Question 9 Literature Search – October 29, 2003

Databases Searched:

Medline OVID (1966 – October Week 4, 2003)

Search Criteria:

#

Search History






Results

1

point-of-care testing





465

2

point of care testing





1343

3

ancillary testing





318

4

satellite testing





213

5

bedside testing






1119

6

near-patient testing





107

7

near patient testing





542

8

remote testing






545

9

Physician’s Office Laboratories



91

10

1 OR 2 OR 3 OR 4 OR 5 OR 6 OR 7 OR 8 OR 9

3722

11

plasma







359288

12

serum







382119

13

whole blood






46595

14

urine







113844

15

11 OR 12 OR 13 OR 14




796369

16

electrolytes






164523

17

10 AND 15 AND 16





20
While we were able to select 7 papers (1, 2, 8, 28, 74-76) for full-text analysis (from 20 abstracts), we were not able to grade any of those papers because they either did not specifically address the clinical question, or they did not contain evidence pertaining to patient outcomes.
Does evaluation for pregnancy-induced hypertension or pre-eclampsia using urine protein dipstick testing at the point of care result in decreased wait times, reduced time to treatment, fewer adverse events, and decreased length of stay for ED, outpatient clinic, or labor and delivery patients when compared to urine protein measurement using core laboratory methods?
We recommend against routine use of urine protein dipstick testing at the point of care for antenatal evaluation of hypertension or pre-eclampsia; we found fair evidence that protein dipstick testing in this environment is largely ineffective.  (Recommendation Type D, Grade of evidence: II-3).

Table 10. Renal Question 10 Literature Search – October 29, 2003

Databases Searched:

Medline OVID (1966 – October Week 4, 2003)

Search Criteria:

#

Search History






Results

1

proteinuria






16953

2

urine protein






32098

3

dipstick






783

4

3 AND (1 OR 2)





260

We selected 17 articles (16, 44, 45, 49, 56, 59, 77-87) for full-text review (from 260 abstracts), and from these 17 articles, 2 were accepted for grading with respect to the clinical question.  In a 2001 study, Waugh et al (80) examined the accuracy of urine dipsticks for protein measurement in hypertensive pregnancies.  In this study, 24-hour urine specimens were collected from 197 consecutive pregnant women who were at risk for hypertensive pregnancy.  Hypertension was defined as a sustained systolic blood pressure of greater than 140 mm Hg, a diastolic blood pressure of greater than 90 mm Hg on two occasions, or a diastolic pressure of greater than 110 mm Hg on a single occasion.  The urine specimens were analyzed by dipstick urinalysis and two biochemical assays, the Benzethonium Chloride assay and the Bradford assay.  A positive test for proteinuria was defined as a result of 1+ or greater for dipstick urinalysis or a 24-h urinary protein of 0.3g/24h for both biochemical assays.  A second analysis was performed for both biochemical assays using a cut-off of 0.3 mg/mL based on the fact that the trace/1+ threshold for detection of proteinuria in dipstick methodology is set at a protein concentration of 0.3 mg/mL.  Using the gold standard definition (0.3 g/24 h) for biochemical assays, the prevalence of proteinuria according to dipstick urinalysis (1+) was 16.2%, compared to a prevalence of 70.1% detected with the Benzethonium Chloride method and 24.9% with the Bradford assay.  In comparison to the Benzethonium method, the dipstick analysis yielded a PPV of 96.9% and an NPV of 22.5%; using the Bradford assay as the reference method, dipstick urinalysis gave a PPV of 87.5% and an NPV of 87.3%.  Changing the gold standard definition to 0.3 mg/mL for the biochemical assays did not significantly affect the PPV, but did show some improvement for the NPV (increased to 53.9% and 92.1 for the Benzethonium and Bradford assays respectively).  It should be noted that both the Bradford assay and urine dipstick methodology are particularly sensitive to albumin and transferrin, while the Benzethonium Chloride assay is sensitive to these proteins and many others (the authors demonstrate this using qualitative gel electrophoresis).  Based on this information, the authors assert that Benzethonium Chloride is the preferred gold standard for biochemical assays, and that in comparison to this standard, urine dipsticks produce far too many false negative results in hypertensive pregnant women to be useful – even when employing a similar concentration cut-off rather than the traditional proteinuria definition of 0.3g/24h.


A more recent study by Murray et al (85) examines whether routine urinalysis in the antenatal period facilitates a diagnosis of pre-eclampsia.  This study was conducted as a prospective observational study, where 1000 women were enrolled at their first antenatal visit; 913 completed the study.  At the first antenatal visit, a urine sample was collected for dipstick urinalysis and central laboratory testing (urine dipsticks were read using a Bayer Clinitek 50).  Of the 913 enrollees, 11 did not have dipstick testing performed at their first visit, 35 women demonstrated dipstick proteinuria (1+), and 867 did not exhibit dipstick proteinuria on the first visit.  Out of the 867 patients without dipstick proteinuria, only 338 women developed proteinuria at some time during their pregnancy.  Statistically, there were no significant differences in the proportion of women with and without dipstick proteinuria on their first visit that developed hypertension during pregnancy.  The authors conclude that while “at-risk” women may benefit from routine dipstick urinalysis for proteinuria, low-risk women do not benefit from routine dipstick proteinuria screening.  Based on the above studies, we do not see any evidence that routine screening for proteinuria by dipstick urinalysis leads to improved patient outcomes.  

Does the use of urine dipstick pH testing at the point of care to predict renal stone recurrence result in decreased wait times, reduced time to treatment, fewer adverse events, and decreased length of stay for inpatient, ED, or outpatient clinic patients compared to core lab urine pH testing?
We are not able to recommend for or against routine use of urine dipstick pH testing at the point of care to predict renal stone recurrence.  (Recommendation type I, Grade of evidence: N/A).

Table 11. Renal Question 11 Literature Search – October 29, 2003

Databases Searched:

Medline OVID (1966 – October Week 4, 2003)

Search Criteria:

#

Search History






Results

1

urine







113844

2

pH







3675477

3

dipstick






783

4

1 AND 2 AND 3





310
Of the 4 papers (25, 57, 88, 89) that were selected for full-text review (from 310 abstracts), none were able to be graded because they either did not specifically address the clinical question, or they did not contain evidence pertaining to patient outcomes.
Does dipstick hematuria testing at the point of care to detect intra-abdominal trauma result in decreased wait times, reduced time to treatment, fewer adverse events, and decreased length of stay for ED patients compared to evaluation of hematuria using core lab urinalysis?
We are unable to recommend for or against dipstick hematuria testing at the point of care to detect intra-abdominal trauma.  (Recommendation type I, Grade of evidence: N/A).

Table 12. Renal Question 12 Literature Search – October 29, 2003

Databases Searched:

Medline OVID (1966 – October Week 4, 2003)

Search Criteria:

#

Search History






Results

1

urine







113844

2

hemoglobin






60279

3

blood







1319048

4

dipstick






783

5

1 AND 4 AND (2 OR 3)




215
We were able to select 17 papers (63-65, 67, 90-102) for full-text review, but of these papers none were graded because they either did not specifically address the clinical question, or they did not contain evidence pertaining to patient outcomes.
Does measurement of lactate at the point of care to assess or correct lactate buffer replacement in hemodialysis patients result in decreased wait times, reduced time to treatment, fewer adverse events, and decreased length of stay?
We cannot recommend for or against measurement of lactate at the point of care to assess or correct lactate buffer replacement in hemodialysis patients.  (Recommendation type I, Grade of evidence: N/A).

Table 13. Renal Question 13 Literature Search – October 29, 2003

Databases Searched:

Medline OVID (1966 – October Week 4, 2003)

Search Criteria:

#

Search History






Results

1

point-of-care testing





465

2

point of care testing





1343

3

ancillary testing





318

4

satellite testing





213

5

bedside testing






1119

6

near-patient testing





107

7

near patient testing





542

8

remote testing






545

9

Physician’s Office Laboratories



91

10

1 OR 2 OR 3 OR 4 OR 5 OR 6 OR 7 OR 8 OR 9

3722

11

plasma







359288

12

serum







382119

13

whole blood






46595

14

11 OR 12 OR 13





727605

15

lactate







52114

16

10 AND 14 AND 15





9
We pulled 3 papers (100-102) for full text review, but none of the papers were graded because they either did not specifically address the clinical question, or they did not contain evidence pertaining to patient outcomes.
Does detection of myoglobinuria using urine dipstick testing at the point of care as an indicator for possible renal complications of muscle injury result in decreased wait times, reduced time to treatment, fewer adverse events, and decreased length of stay for inpatient, ED, and outpatient clinic patients when compared to evaluation of myoglobinuria using core lab urinalysis?
There is not sufficient evidence to recommend for or against urine dipstick testing for myoglobinuria at the point of care as an indicator for possible renal complications of muscle injury.  (Recommendation type I, Grade of evidence: N/A).

Table 14. Renal Question 14 Literature Search – October 29, 2003

Databases Searched:

Medline OVID (1966 – October Week 4, 2003)

Search Criteria:

#

Search History






Results

1

urine







113844

2

dipsticks






783

3

myoglobin






5515

4

1 AND 2 AND 3





7
Four papers (103-106) were selected for full-text review (from 7 abstracts), however, none of these papers were graded because they either did not specifically address the clinical question, or they did not contain evidence pertaining to patient outcomes.
Does measurement of microalbuminuria using dipstick testing at the point of care to assess non-diabetic nephropathy result in decreased wait times, reduced time to treatment, fewer adverse events, and decreased length of stay for inpatient, ED, and outpatient clinic patients when compared to evaluation of microalbuminuria using core lab methods?
We are unable to recommend dipstick testing for microalbuminuria at the point of care to assess non-diabetic nephropathy.  (Recommendation type I, Grade of evidence: N/A).

Table 15. Renal Question 15 Literature Search – October 29, 2003

Databases Searched:

Medline OVID (1966 – October Week 4, 2003)

Search Criteria:

#
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113844

2
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783

3

microalbumin






160

4

microalbuminuria





2436

5
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38
We selected 11 papers (35, 36, 42, 107-114) for full-text review (from 38 abstracts), but we were not able to grade any of the papers because they either did not specifically address the clinical question, or they did not contain evidence pertaining to patient outcomes.
Summary and Future Studies


With respect to most of the clinical questions, there is insufficient evidence to recommend for or against point-of-care testing (POCT) for renal function evaluation or urinalysis.  In the few cases where there is evidence, it does not support the routine use of PCOT.  We recommend against dipstick urinalysis for proteinuria both for screening and also for evaluation of pregnancy-induced hypertension or pre-eclampsia.  We were also unable to recommend POCT for BUN or creatinine with one exception, the cardiovascular diagnostics laboratory setting (CVDL).  We were able to find evidence that in a CVDL setting, implementation of renal function testing at the point of care was able to reduce patient wait times for a scheduled procedure (4).  Studies are needed that not only address comparison of POCT methods to core lab methods, but also to measure the impact of POCT on specific patient outcomes.  These studies are needed to address the variety of settings in which renal POCT is performed, and they should be controlled to address a for specific patient populations (e.g. ED, outpatient).  Ideally, studies will be performed in a randomized control format with groups treated based either on POCT or core lab methods.
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