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ABSTRACT

Background: Proteinuria is central to the diagnosis of PE and it is an important marker of the severity of
progression of the disease. There are several methods of detection of proteinuria, but controversies still exist
regarding the most appropriate technique to be used. Moreover, the methods used in our hospitals are still crude
in most cases.

Aims: The present study was undertaken to compare the methods used for detection of proteinuria.

Methods: 58 primigravida subjects, aged 17-35 years, with PE were studied along with 100 healthy pregnant
women. PE was diagnosed by standard criteria, and proteinuria was measured by heat coagulation (HC), dipstick,
sulphosalicylic acid (SSA), protein-creatinine ratio (UPr/Cr) and albumin-creatinine ratio (Alb/Cr). The
significance of difference between proportions and medians was measured by Mcnemar chi-square test and
Mann-Whitney test respectively.

Results: While all the 100 cases in controls were negative for HC (by definition), there was a significant
difference between HC and other tests in the control group. Dipstick detected 2 (x?=4.5, p<0.05), SSA detected 3
(x?=5.33, p<0.05), UPr/Cr ratio 5 (y>=7.2, p<0.01), and Alb/Cr ratio 8(x*=10.125, (p<0.01) positive cases in the
control group. In the case of PE dipstick, SSA and Alb/Cr ratio gave equivalent results. HC was positive in all the
58 cases, but dipstick and SSA detected 41 case (x?=15.06, p<0.001), and Alb/Cr ratio 42 (x>=14.06, p<0.001)
positive cases. The difference of HC test and SSA with UPr/Cr ratio was statistically significant (x°=27.03,
p<0.001; ¥?=5.5, p<0.02). When the microalbuminuria range was considered the Alb/Cr ratio gave additional
positive finding in 13 cases of Control and 5 in PE group.

Conclusion:

Dipstick or SSA should be practised which seems to measure albumin accurately as evident from their
equivalence with Alb/Cr ratio. But UPr/Cr ratio is a better choice probably due to its capacity to include non-

albumin proteins.
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INTRODUCTION

Preeclampsia (PE) is the most common hypertensive disorder of pregnancy occurring after 20 weeks of gestation
characterized by hypertension, proteinuria and/or edema?. The worldwide incidence of the disease is still high in
spite of the significant improvement of mother and childcare over the last decades. Its incidence is 5 to 7% among
the general population; however, geographic, social, economic and racial differences are responsible for an
incidence that is up to three times higher in some populations?. Preeclampsia complicates 3-5% first pregnancies
and 1% of subsequent pregnancies with around 5-10% cases being severe?®.

Proteinuria is extremely valuable as a prognostic sign in preeclampsia. Frequent monitoring of the amount of
protein excreted in the urine must be a part of the evaluation of these patients. A significant increase in
proteinuria indicates that the disease has worsened. Accurate measurement of protein in urine is thus, a crucial
factor in the management of pregnancy. Only presence or absence of proteinuria changes the management pattern,
hospitalization and mode of delivery in different type of hypertensive disorders of pregnancy. Accordingly,
protein measurement is a vital part in the diagnosis and management of preeclampsia®.

In developing world like Bangladesh, we are still using crude methods for detection of proteinuria. It could be
argued that the assessment of proteinuria in present routine obstetrical practice is still outdated. The test which we
are using may give false negative and false positive results and these false negative results are too dangerous
because it places mother and baby at risk. Although it is accepted that proteinuria is assessed most appropriately
by the biochemical measurement of total protein excretion over 24-hour period, albumin-creatinine ratio (ACR)
and protein-creatinine ratio (UPCR). Most of our public hospitals still use the heat coagulation test; only a few
use Sulphosalicylic Acid test (SSA) for detection of proteinuria.

In heat coagulation test urine must be alkaline otherwise protein may not precipitate owing to the formation of
alkaline metaprotein and this may hamper the assay. Also there may be considerable individual variation in
interpretation. Heat coagulation test is more sensitive than the SSA because it gives positive results with uric
acids and some other substances in high concentration.

Sulphosalicylic acid turbidity test is a qualitative screening test for proteinuria. The advantage of this test is its
greater sensitivity for proteins. In dipstick urinalysis, proteinuria is detected by the use of reagent strip. It is a
semiquantitative measure for the screening of proteinuria> %2, This method principally detects negatively charged
proteins such as albumin, whereas quantitative method detects all proteins®. This test is less sensitive to positively
charged proteins such as globulin or part of globulin. It has been found to give high false positive and false
negative results, casting doubt on the reliability of dipstick urinalysis for detecting proteinuria in clinical practice.
The false positivity of dipstick for alkaline urine can be eliminated by the addition of SSAX, It is a qualitative
screening test for proteinuria. It is more accurate than the dipstick in the setting of alkaline urine. However, the
SSA measurement of protein are complicated by differences in observer interpretation of turbidity.

Recent studies have documented inaccuracies of these method giving high false positive® '>1® and negative

results® ** when compared with the gold standard of 24 hour urine measurement*. The result of urine dipstick and
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SSA are crude estimation of urinary protein concentration and depends on the amount of urine produced, they
correlate poorly with quantitative urinary protein determination®®. Urine dipstick and SSA tests are crude methods
of quantifying proteinuria and should be followed up with a 24 hour urine collection for protein®.

Most likely problems are often encountered with 24-hour urine collection such as inaccurate timing and
incomplete collection. Moreover, it is often difficulty waiting 24-hour or more than hours to know whether
proteinuria is truly present®. An alternative to the 24-hour urine specimen is the UPCR, determined in a random
urine specimen®>®, Recent evidence indicates that the UPCR ratio is more accurate and convenient than the 24-
hour urine protein measurement®’.

Although PE is a major problem in our country no uniform guideline for detection or management is practiced in
our country. Since it has a vast social emotional and economical impact, the early diagnosis of PE is of utmost
importance. It may lead to better therapeutic and nutritional management of the patients and thus avoid major
catastrophes. To identify the problem in our country the current practice for diagnosing PE need to be explored.
Urine from pregnant mother in our population has unique physical and chemical characteristics due to specific
nutritional and social (including sanitary) habits and customs. Thus, the detection methods for proteinuria may not
be appropriate in our population. Unfortunately, due to poor nutritional status and poor socioeconomic condition
in our country a large number of preeclampsia patients are present?®,

There is currently no proven way to prevent PE but good prenatal care and regular visit to the physician will
allow for early diagnosis before the condition becomes severe. As preeclampsia is a life-threatening systemic
syndrome contributing significantly to serious complications for both fetus and mother®. It should be diagnosed
accurately. In our population there is no data comparing heat coagulation, dipstick analysis and SSA method with
UPCR, which detects the accurate level of proteinuria for the diagnosis of preeclampsia. Also, it is necessary to
compare with ACR. Because protein detected in pregnancy and PE may be non albumin in nature. It may vary
depending on racial and dietary habits. This study will provide an opportunity to assess the accurate method of

detecting the presence of proteinuria. The study has been designed with the above perspective in mind.

SUBJECTS AND METHODS

This case control study was conducted at Dhaka, BIRDEM hospital. One hundred and fifty-eight pregnant women
with gestational age of > 20 weeks, who were referred to the hospital for prenatal care, were enrolled in the study.
The study examined 58 pregnant women having pre-eclampsia and 100 pregnant women were without
preeclampsia. All the women were aged between 17-35 years and primigravidas.

The study was explained to each individual subject and informed consents were taken. Detailed

sociodemographic data, family history and medical history were taken on predesigned case record forms.

Urine Protein levels were measured by HC test using a acetic acid method, Dipstick test of urine protein

(albumin) by Uriscan strip (YD Diagnostics, Thailand)?® Sulphosalicylic test by sulfosalicylic acid method.?! The
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concentration of urinary Microalbumin by Immunoturbidimetric method, Urine Creatinine (Alkaline-picrate
method), Urine total protein (Pyrogallol red method), The urine protein-creatinine ratio was obtained by dividing
the urine protein concentration (mg/1) by the urine creatinine concentration (mol/I) 8.

True proteinuria (>300mg/day) was detected UPCR ratio of >30 mg protein/mol creatinine®. Sensitivity,
specificity, positive and negative predictive values were determined for different UPCR ratio values for
proteinuria >30 mg protein/mmol creatinine as positive and <30 mg protein/mmol creatinine as negative®.

The urine albumin-creatinine ratio was obtained by dividing the urine albumin concentration (mg/l) by the urine
creatinine concentration (mg/1)8. Sensitivity, specificity, positive and negative predictive values were determined
for different albumin-creatinine ratio values for proteinuria >25 mg albumin/mmol creatinine as positive and <25
mg protein/mmol creatinine as negative®.

Statistical Analysis were performed by using statistical package (SPSS, Inc,Chicago,IL, USA). Significant of
difference between proportions was measured by Macnemar Chi-Square test and the significance of median
(range) was performed by Mann-Whitney test. Receivers operating characteristic (ROC) curve analysis were
performed to examine the relative performance of the different methods. Sensitivity, specificity and predictive
values of the UPCR and ACR were measured for cut-off point >30 and >25 mg/mmol separately.

RESULTS

One hundred and fifty-eight pregnant women with mean age 28 yrs (range 18-35) were enrolled in this study.
Clinical characteristics of the women recruited showed that the median systolic blood pressure was 100 (70-130)
mmHg in PE group at the time of recruited.

At the time of study testing, in control group comparison between HC and DP measurement of urinary protein,
the result showed that no protein was detected by HC and 2 patients were found as proteinuric in dipstick test.
Specificity and NPV werefound 100% and 98%, Again comparison between HC and SSA, 3 patients have shown
positive proteinuria and specificity and NPV showed 100% and 97%, when UPCR was compared to HC, 5
patients have found proteinuria. Specificity and NPV was 95% and 95% and 100%. ACR found 8 patients
proteinuric and specificity NPV were found 100% and 92%.

On the otherhand, in PE group comparison between HC and measurement of DP urinary protein, the result
showed 17 patients were non proteinuric and Sensitivity and PPV were 100% and 70%. SSA method detected
same 17 patients, sensitivity and PPV 100% and 70%. UPCR were detected 29 patient’s nonproteinuric and
sensitivity and PPV were 100% and 50%. ACR detect 16 patients were nonproteinuric and sensitivity 100% and
PPV were 72%.

When SSA to detect 41 patients were proteinuric, where as 17 patients were nonproteinuric and 100% showed
sensitivity, specificity and NPV. UPCR showed 17 proteinuric and 5 nonproteinuric patients. Sensitivity,
specificity, PPV and NPV were 83%, 41%, 58% and 70% respectively. ACR detect to 6 patients were proteinuric.
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DISCUSSION

For protein measurement most of our hospitals use the crude method like heat coagulation test; only a few use
SSA for detection of proteinuria. How ever the diagnostic accuracy, sensitivity and specificity of heat
coagulation test, SSA and dipstick test has been questioned.

The heat coagulation and dipstick methods of urinary protein measurement were compared in the present study.
By definition Control group had no proteinuria in the heat coagulation test. It may be expected that dipstick and
SSA would give the same results. But unexpectedly dipstick and SSA showed 2 and 3 (out of 100) positivity
respectively. This can be explained that strip method and SSA can detect lower levels of protein, that was not
detected by heat coagulation method. This observation confirms that strip is more sensitive than heat coagulation
test in detection of proteinuria. This finding may also be due to false positive interpretation. Observer error
appears to be a significant source of inaccuracy of dipstick analysis. It has been shown that dipstick urinalysis
which is usually done as the screening test for proteinuria has been found to give high false positive results.® False
positive results on conventional dipstick testing occur with alkaline urine, highly concentrated urine gross
haematuria, pus, semen or vaginal secretion. The false positivity of dipstick for alkaline urine can be eliminated
by the addition of SSA!L. But the false positivity of this finding to heat coagulation test was excluded by SSA and
UPT/Cr ratio.

In comparison between dipstick with SSA method in Control group, SSA is more sensitive than the dipstick
result. It may be due to presence of protein other than albumin, such as Bence Jones protein which can not be
detected by dipstick method?3.

When UPr/Cr ratio were compared to other method of urinary protein detection, it has been shown that UPr/Cr
ratio is more sensitive and specific than other methods. Recent evidences also indicate that the UPr/Cr ratio is
more accurate and convenient than the 24 hour urine protein measurement and UPr/Cr ratio determined in a
random urine specimen may be an alternative to 24 hour urine specimen.6-

Taking advantages of the availability of a substantial number of PE subjects, the comparison between different
methods of protein detection was explored in this work. In PE group, by definition heat coagulation test showed
100% positivity. But both of dipstick and SSA showed 41 (out of 58) positivity and 70% PPV when compared
with the heat coagulation test. These 17 (out of 58) negativities of dipstick can be explained that it can only detect
albumin and the measured proteins were non albumin or low molecular weight protein. But in SSA this negativity
may be due to dilute urine or alkaline urine.

When urinary protein-creatinine ratio was compared with heat coagulation, UPr/Cr ratio showed 29 (out of 58)
positivity and 29 (out of 58) negativity. So UPr/Cr ratio is more reliable and accurate than heat coagulation test,
SSA and dipstick method from the point of sensitivity, specificity and predictive value.

In Control group Alb/Cr ratio was significantly different from heat coagulation. But no significant differences
were observed between Alb/Cr ratio, dipstick and SSA method. But urinary UPr/Cr ratio showed 5 (out of 100)

positivity in comparison with 8 (out of 100) positivity of Alb/Cr ratio. In comparison between heat coagulation
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and Alb/Cr ratio in PE group 42 (out of 58) positivity was found in Alb/Cr ratio. But when it was compared with
UPr/Cr ratio 29 (out of 58) negativity were observed. These 13 (out of 58) discrepancies may be due to
microalbuminuria which was not detected by UPr/Cr ratio. It may be reason that these subjects did not develop
clinical proteinuria. By follow up of these subjects, we can predict whether these subjects will develop
preeclampsia in future or not. There is also controversy regarding this issue. Some suggest in whom abnormal
proteinuria develops usually have microalbuminuric phase weeks earlier and this test has some predictive value
for predicting the subsequent development of PE2*, But other studies oppose these findings on the ground of a
statistically significant increase in urinary albumin excretion was observed with increasing gestational age as a
normal phenomenon and they conclude microalbuminuria can not be used as a predictor of PE?,

The present data confirms that UPr/Cr ratio is the most sensitive and accurate method but we are still using of
crude methods for detection of proteinuria. So it is argued that the assessment of proteinuria in present routine
obstetrical practice has not taken a forward step. As PE is a major problem in our country and it has a vast social,
emotional and economical impact on population. So early diagnosis of proteinuria by accurate method is utmost

importance.

CONCLUSION

Heat coagulation test should be avoided to measure proteinuria in case of pregnancy due to considerable chance
of false negativity and positivity. At the least dipstick or SSA should be practiced which seem to measure albumin
accurately as evident from their equivalent with Alb/Cr ratio. But UPr/Cr ratio is a better choice problem due to
its capacity to include non albumin proteins. In addition to UPr/Cr ratio, Alb/Cr ratio may be suggested as a

routine test in pregnancy for detecting microalbuminuria which is a predictor of PE in this state.
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