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Abstract:

Background: Proteinuria is a major component of preeclampsia. Urine protein measurement after 24 hour urine
collection is the traditional standard method for the detection of proteinuria. It is time consuming. As an
alternative, random spot sampling for a urine protein to creatinine ratio has been investigated.

Objective: Screening for preeclampsia by urine albumin to creatinine ratio. Methods: The study was conducted on
190 antenatal women with gestational age 16-18 weeks. Specimens for measuring protein to creatinine ratio are
obtained. Urine albumin was estimated by Bromocresol green assay and urine creatinine level was estimated by modified
Jaff’s reaction. Urinary albumin to creatinine ratio of 0.2 or more was considered to be abnormal.

Results: Out of 190 women 30 women had urine albumin creatinine ratio > 0.2 and 12 (40%) developed
preeclampsia while out of 160 women with urine albumin to creatinine ratio <0.2 only 4 (2.5%) developed
preeclampsia. The sensitivity, specificity, positive predictive value and negative predictive value of the test were 75%,
89.6%0, 40% and 97.5% respectively.

Conclusion: Spot urinary albumin to creatinine ratio is a reasonable rule out test for significant proteinuria. The
Albumin to creatinine ratio is highly predictive to detect proteinuria and can be used as a rapid alternative test.

Keywords: Pregnancy induced hypertension, Proteinuria, Urine Analysis.

Introduction . . . . . -
aim of this study is to observe urine albumin to creatinine

Preeclampsia is a pregnancy specific  multisystem ratio in preeclampsia.

disorder of unknown etiology that is characterized by

development of hypertension and proteinuria after 20

weeks of gestation. Preeclampsia is regarded as severe if The study was done on 190 antenatal women between 16-18

hypertension is accompanied by massive proteinuria weeks of gestation in Hi-Tech Medical College and Hospital,

Bhubaneshwar. The study was certified by local ethics

committee and informed valid consent was obtained from the

Method

(>Sg/day)l. An increase in total protein or albumin
excretion is considered to be a sign of aggravation of . . o .
preeclampsia, reflecting severe nephropathy. The 24 part|C|pants: _A detall_ed _cllnlcal history was tfe\ken_ and
hours urine collection for protein is the gold standard in the thorgugh clinical e_xamlnat!qn was do.ne. Women V_V'th hlstory
_ _ 9 ) ) _ of diabetes, chronic nephritis, essential hypertension, steroid
diagnosis  of ~preeclampsia.” This method is time ;6 and collagen vascular diseases were excluded from the
consuming, inconvenient and results may be inaccuratt  syydy. Apart from routine antenatal investigations urine
hence collection of urine is missed, depending upon the  alhymin and creatinine ratio was done. Spot midstream urine
individual. An alternative method is to use the random  ghecimen as obtained. Urinary albumin was estimated by
albumin creatinine ratio. The protein to creatinine ratio of a Bromocresol green assay. This assay is based on the principle
single urine sample correlates with 24 hours protein  that at pH 3.68 albumin acts as a cation and binds to the
excretion. In the presence of a stable glomerular filtration anionic dye Bromocresolgreen forming a green coloured

rate, urinary creatinine is excreted at a fairly constant  complex. The absorbance of final colour is measured at 630

rate3, which makes it useful as an internal reference. The  nm. The colour intensity of the complex is proportional to

usefulness of this method for assessing proteinuria in a  albumin concentration in the sample.
Albumin (g/dl) = (Absorbance of test / Absorbance of

standard) x 4

Creatinine level was estimated by modified Jaft’s reaction.
Creatinine reacts with picric acid in an alkaline medium to
5 form an orange coloured complex. The rate of formation of
significant proteinuria (>300 mg in 24 hours).” A proteinto  this complex is measured by reading the change in absorbance
creatinine ratio 0f<0.2 rules out significant proteinuria. The at 505 nm in a selected interval of time and is proportional to

non pregnant population is substantiated in the literature”.
The international society for study of hypertension in
pregnancy (ISSHP) has accepted spot urine protein to
creatinine ratio as a method for identification of
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the concentration of creatinine.

Creatinine (mg/dl) = (AT2 - AT1 / AS2 — AS1) x dilution
factor

(AT1 = Initial absorbance of test; AT2 = Final absorbance of
test; AS1= Initial

absorbance of standard and AS2=
standard)

An urine albumin and creatinine ratio of > 0.2 was taken as
abnormal. All cases were followed throughout pregnancy and
monitored for development of preeclampsia. The performance
of spot urine albumin to creatinine ratio in predicting
proteinuria as calculated in terms of sensitivity, specificity,
positive predictive value and negative predictive value.

Final absorbance of

Results

Out of 190 women, 30 showed albumin creatinine ratio > 0.2
and 12 (40%) developed preeclampsia whereas out of 16
women who had albumin creatinine ratio < 0.2 only 4 (25%)
developed preeclampsia while majority 156 (97.5%) remained
normotensive (Table 1 and 2). Urine albumin and creatinine
ratio in a random sample had sensitivity 75%, specificity
89.6%, positive predictive value 40 %, and negative predictive
value 97.5% in prediction of preeclampsia.

Table 1: Distribution of Women according to Urine
Albumin Creatinine Ratio

Urine Albumir_1 Creatinine No. Of Cases (%)
Ratio
>0.2 30 (15.8%)
<0.2 160 (84.2%)
Total 190 (100%)

Table 2: Urine Albumin creatinine Ratio in prediction of
Preeclampsia

Urine . .
Albumin Positive | Negative
. . |Preeclampsia|Normotensive| Sensitivity | Specificity | Predictive | Predictive
Creatining
. Value Value
Ratio
>0.2 12 30 75% 89.6% 40% 97.5%
<0.2 4 160
Total 16 190

Table 3: Predictive value of urine albumin creatinine ratio
in various studies

Positive Negative
Studies Sensitivity Specificity Predictive Predictive
Value Value
Oscar et al
2% % 4% 3%
(1990)® 92% 90% 88.4% 93.3%
Robert et al
0, 0, 0, 0,
(1990)2 93% 90% 87% 95%
Rodrigues et al 0 0 0 0
(2001) 90% 70% 88% 92%
Price CP et al | 64% 84% 73% 94%
4025

(2005)?

Papana et al . . ; .

(2005) 81-98% 52-99% 40-92% 90-98%

Present Study 75% 84% 40% 97.5%
Discussion

Proteinuria is one of the diagnostic criteria of preeclampsia.
The gold standard method of 24 hours urine protein estimation
is cumbersome and time consuming. Dipstick method of
evaluating proteinuria is not perfectly correlated. With
negative to trace dipstick results; 66% women will have
proteinuria > 300 mg in 24 hours. The protein to creatinine
ratio of a single urine sample correlates significantly
(p<0.001) with 24 hour protein excretion (Risberg et al)°. In
the study by Demirci O et al’ (2014) protein to creatinine ratio
had a good correlation with 24 hour protein excretion (r2 :
0.758) in agreement with other studies®™* . In accordance with
the present study Robert et al*?, Rodrigues et al*®, Papanna et
al® have sown high sensitivity, specificity and negative
predictive value but in contrast to the low positive predictive
value of the test (40%) detected in present study; they had
shown a high positive predictive value for the test (Table 3).
In the study by A K Wikstrom (2006)° significant relationship
as identified p<0.01 between random albumin creatinine ratio
and 24 hour urine albumin level but correlation was poor with
pearson correlation coefficient of 0.65 (r 2: 0.42) but
adjustment for maternal age and nifedipine medication
significantly improved the correlation (r 2 : 0.60). In the
ISSHP statement for classification and diagnosis of
hypertensive disorders of pregnancy, random protein to
creatinine ratio is claimed to be equivalent to total protein
excretion in a 24 hour sample for diagnosing significant
proteinuria. Also according to BJOG (2011), in early second
trimester albumin to creatinine ratio predicted preeclampsia
quite before the onset of clinical manifestations.

Conclusion

Determination of random protein to creatinine ratio could
replace 24 hours urine collection as a simpler, faster method
for the diagnosis of significant proteinuria and screening for
preeclampsia.
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