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Original Article

INTRODUCTION

Proteinuria and new-onset hypertension are the 
classic indications and symptoms of  preeclampsia, 

a leading cause of  morbidity and mortality among 
mothers. Proteinuria, hypertension, and organ failure 
are signs of  preeclampsia. 

 If  the 24-hour urine protein total is more than 
30 mg/dL, it is abnormal 1. Severe hypertension oc-
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curs when the blood pressure is measured twice, at 
least four hours apart. The systolic reading is at least 
160 mm Hg, and the diastolic reading is at least 110 
mm Hg. Other criteria of  proteinuria include a urine 
protein creatinine ratio more than 30 mg/mmol or a 
concentration of  30 mg/dL in two randomly selected 
urine specimens collected at least 4 hours apart (but 
within 7 days) 2. 

 In 3 to 5% of  pregnant women, this systemic 
sickness manifests after 20 weeks of  gestation 3. Preg-
nancy-related hypertension diseases account for over 
26% of  maternal fatalities in Latin America and the 
Caribbean, compared to 9% in Africa and Asia. 16% 
of  maternal deaths in low-income countries are related 
to hypertension conditions; in high-income countries, 
this percentage is much too low 4.

ABSTRACT
Objective: To ascertain the spot urine protein: creatinine ratio’s diagnostic accuracy in detecting pre-eclamptic patients 
presenting to the OPD of  Ayub Teaching Hospital Abbott Abad.

Study Design: A–Crosssectional study

Place and Duration: Department of  Obstetrics & Gynecology. Ayub Teaching Hospital Abbottabad from 24th 
August 2014 to 23rd February 2015.

Methodology: 258 pregnant female patients with gestational amenorrhoea of  at least 20 weeks were included in the 
research using a cross-sectional validation study design. Patients’ informed permission was obtained before a thorough 
history and clinical examination were performed. SPSS version 10.0 was used to analyze the data that was collected. 
For numerical factors such as age and weeks of  gestation at the time of  presentation, mean + SD were computed.

Results: The sensitivity and specificity of  the urine protein-creatinine ratio are 88.46% and 93.67%, respectively. 
Positive and negative predictive values for the Urine protein-creatinine ratio were 77.97% and 96.98%, respectively. 
There was no difference in gestational amenorrhoea, age, or parity. (p 0.00).

Conclusion: According to our research, the urine protein-creatinine ratio is a quick, easy, and affordable test for 
identifying preeclampsia in expectant mothers.
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 Pakistan has been reported to have an exception-
ally high death rate, with 260 fatalities for every 100,000 
live births 5. (preeclampsia) is 20% more common in 
women with pregnancy-induced hypertension, accord-
ing to recent research by Riaz et al.Six

 Because (preeclampsia) may manifest atypically 
or when it is superimposed on another condition, 
the existing diagnostic criteria for (preeclampsia) may 
not always be useful in making the diagnosis of  (pre-
eclampsia). 

 The atypical instances are (signs and symptoms) 
of  preeclampsia that emerge before 20 weeks of  ges-
tation or 48 hours after birth, without hypertension or 
proteinuria 7. The maternal spot urine protein to cre-
atinine ratio shows potential diagnostic relevance for 
severe proteinuria in cases of  suspected pre-eclamp-
sia8. Spot urine albumin creatinine ratio (ACR) assays 
employing high-performance liquid chromatography, 
according to Baweja et al., provide better findings in 
simple and early scenarios. ACR values of  35.5 mg/
mmol or above may be used to diagnose (preeclamp-
sia) in the early stages of  the second trimester, before 
symptoms manifest 9.

 Comparing spot urine ACR to 24-hour urine 
protein excretion, another research discovered that the 
former is a more straightforward, practical, and reliable 
diagnostic of  severe proteinuria in pre-eclamptic indi-
viduals.10 In a similar vein, Park et al. have shown that 
the random urine protein creatinine ratio is indicative 
of  consequential proteinuria in preeclampsia and may 
support its usefulness in early diagnostic data when 
compared to the pee dipstick test and 24-hour urine 
protein excretion 11.

 Nonetheless, the most reliable method for 
identifying preeclampsia is the 24-hour urine-protein 
excretion examination 12. The spot urine protein-cre-
atinine ratio’s sensitivity, specificity, and prevalence are 
87.5%, 84.2%, and 74.2%, respectively, according to 
Mohseni et al 13. 

 The goal of  the present research is to ascertain 
if  the spot urine protein creatinine ratio might serve 
as a reliable, efficient, and uncomplicated indicator of  
(preeclampsia) in pregnant women residing in this area. 

 The observations will be shared with other 
medical professionals in the area to build or amend 
recommendations in the future for routine patient 
follow-ups about prenatal care of  patients who may 

have (preeclampsia) risk factors.

METHODOLOGY
 From August 24, 2014, to February 23, 2015, 
the Ayub Teaching Hospital in Abbottabad conduct-
ed a cross-sectional validation study in obstetrics and 
gynecology. In this study, 258 pregnant women were 
included. Patients were assessed with informed consent 
and hospital ethics committee approval. Every preg-
nant OPD patient was considered for the experiment. 
Patients between 20 and 40 with any gravidity and at 
least 20 weeks gestation were considered. Patients 
with essential hypertension, cardiac disease, liver dys-
function, renal dysfunction, seizure disorders, diabetes 
mellitus, or any combination of  these illnesses were 
excluded.

 Each study participant got a full clinical history 
and physical assessment. Patients submitted an early 
morning urine sample to measure the spot urine-cre-
atinine ratio. Urine protein excretion was measured 
in each person’s 24-hour urine sample. Consultant 
obstetricians thoroughly oversaw patient evaluation 
and treatment. A leading pathologist at Ayub Medical 
College assessed the spot urine creatinine ratio and 
calculated 24-hour urine protein excretion. The 24-
hour urine protein test was compared to the spot urine 
protein-creatinine ratio to establish accuracy. 

 This study’s sample size was 258 using the WHO 
Sample Size Determination in Health Studies software, 
with a spot urine protein creatinine ratio sensitivity 
of  87.5% and specificity of  84.2%13. The expected 
prevalence is 74.2%13, with a 95% confidence inter-
val and 5% margin of  error. We employed successive 
non-probability sampling.

 Data was analyzed using SPSS 10.0. The mean 
+ SD was calculated for numerical parameters such as 
age and weeks of  gestation at presentation. Category 
variables such as parity, preeclampsia on spot urine 
protein-creatinine ratio, and 24-hour urinary protein 
were calculated as frequencies and percentages.

RESULT 
 After eliminating potential confounding factors, 
258 pregnant women were included in this study. Re-
search individuals had an average age of  29.03±3.71 
years. Patients aged 23–35 were considered. These 
patients had a mean gestational amenorrhoea of  
28.52±4.76 weeks. The longest gestational amenor-



101

Spot urine protein: creatinine ratio’s diagnostic.... JBKMC July-December 2021, Vol. 2, No. 2

and gestational amenorrhoea. Every result is tabulated.

DISCUSSION
 In both industrialized and developing nations, 
(preeclampsia) is a frequent cause of  illness and death 
among mothers and perinatal. The only effective ther-
apy is early delivery, which often results in premature 
birth. Globally, early intervention has a major influence 
on the health of  mothers and infants.

 According to this research, the urine pro-
tein-creatinine ratio has a sensitivity of  88.46% and a 
specificity of  93.67% in identifying preeclampsia. The 
urine protein-creatinine ratio has a positive predictive 
value of  77.97% and a negative predictive value of  
96.98%, respectively. The urine protein-creatinine ratio 
was shown to have a 92.63% diagnostic accuracy for 
preeclampsia.

 These outcomes are consistent with those pub-
lished globally. McTaggart et al. recently reported the 
urine albumin creatinine ratio’s sensitivity and specific-
ity for identifying albuminuria to be 83.2% and 80.0%, 
respectively. 51.2% and 95.0%, respectively, were the 
(positive and negative predictive) values 14.

 Similarly, Nisell et al. discovered a robust rela-
tionship between albumin excretion levels evaluated 
over 24 hours and the albumin-creatinine ratio 15. 

 They found that for identifying albuminuria >300 
mg/24 h, the sensitivity and positive predictive value 
were 95 and 100%, respectively, while the specificity 
and negative values were 100 and 86%.

 According to Amin et al., the random urine pro-
tein: creatinine ratio is a much more accurate test to 
determine proteinuria in hypertensive pregnant women 
than the dipstick approach 16. The 24-hour findings 
were compared to dipstick estimate and UPCR. They 

rhoea was 36 weeks, and the shortest was 21 weeks. 
Urine protein-creatinine ratio testing identified pre-
eclampsia in 59 individuals (22.87%). However, 52 
(20.16%) exhibited preeclampsia after 24 hours of  
urine protein excretion. Most research participants 
(20.54%) were nulliparous and (Para) 1.

 The urine protein-creatinine ratio detected pre-
eclampsia with 88.46% sensitivity and 93.67% speci-
ficity. The urine protein-creatinine ratio had 77.97% 
positive and 96.98% negative predictive values. Pre-
eclampsia was diagnosed with 92.63% accuracy using 
the Urine protein-creatinine ratio. 

 Urine protein creatinine ratio and 24-hour urine 
protein were strongly associated (p 0.00) by age, parity, 

Table 1: Statistics of  age and gestational amenorrhea of  
under study patients

Age Gestational amenorrhea

N 258 258

Mean 29.03 28.52

Standard Deviation 3.71 4.76

Minimum 23.00 21.00

Maximum 35.00 36.00

Table 2: Parity in study population

Parity of  study participants Frequency Percent

Nulliparous 53 20.54

Para 1 53 20.54

Para 2 59 22.87

Para 3 42 16.28

Para 4 29 11.24

Para 5 22 8.53

Total 258 100.0

Table 3: Dignosis of  Pre Eclampsia on Urine Protein-Cre-
atinin Ratio vs 24-Hr Surinary Protien Excretion Measure-

ment

Urine Protien-  
creatinine ratio

24-hr urinary 
protein excretion 

measurement
Frequency Percent Frequency Percent

Pre-eclampsia 
Present

52 20.16 59 22.87

Pre-eclampsia 
absent

206 79.84 199 77.13

Total 258 100.0 258 100.0

Table 4: Cross-tabulation of  Urine protein-creatinine ratio 
and 24 hour protein excretion for the diagnosis of  pre-ec-

lampsia

Urine Pro-
tein:Creati-
nine ratio

24 hours urinary protein Total p 
valuePre-eclamp-

sia Present
Pre-eclamp-
sia Absent

Pre-eclampsia 
Present

46.00 13.00 59.00 0.00

Pre-eclampsia 
Absent

6.00 193.00 199.00

Total 52.00 206.00 258.00
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discovered that, given a cutoff  value of  0.45, the area 
under the curve for UPCR was 0.89 (95% CI: 0.83 
to 0.95), indicating 82% sensitivity and a 12.5% false 
positive rate. Greater cutoff  values (1.46 and 1.83, 
respectively) indicated heavy proteinuria (2 g and 3 
g/24 h) 16.

CONCLUSION
 The spot urine protein to creatinine ratio is a 
quick, easy, and reliable way to identify (preeclampsia) 
in expectant mothers. The saved time may be put to 
greater use when managing pre-eclamptic patients.

REFERENCES
1. Rath W, Fischer T. The diagnosis and treatment of  hyper-

tensive disorders of  pregnancy: new findings for antenatal 
and inpatient care. Dtsch Arztebl Int. 2009; 106(45):733–8. 

2. Uzan J, Carbonnel M, Piconne O, Asmar R, Ayoubi J-M. 
Preeclampsia: pathophysiology, diagnosis, and manage-
ment. Vasc Health Risk Manag. 2011; 7:467–74. 

3. Young BC, Levine RJ, Karumanchi SA. Pathogenesis of  
preeclampsia. Annu Rev Pathol. 2010; 5:173–92. 

4. Steegers EAP, von Dadelszen P, Duvekot JJ, Pijnenborg 
R. Preeclampsia. Lancet. 2010;376(9741):631–44. 

5. Barrientos M, Soria C. Pakistan Demographics Profile 
2014 [Internet]. Index Mundi. 2014 [cited 2015 Feb 10]. 
Available from: http://www.indexmundi.com/pakistan/
demographics_profile.html.

6. Riaz S, Habib S, Habib S, Jabeen A. Frequency of  maternal 
mortality and morbidity in pregnancy-induced hyperten-
sion. J Ayub Med Coll Abbottabad. 2011;23(4):61–3. 

7. Sibai BM, Stella CL. Diagnosis and management of  
atypical (preeclampsia)-eclampsia. Am J Obstet Gynecol. 
2009;200(5):481.e1–7. 

8. Morris RK, Riley RD, Doug M, Deeks JJ, Kilby MD. 
Diagnostic accuracy of  spot urinary protein and albumin 
to creatinine ratios for detection of  significant proteinuria 
or adverse pregnancy outcome in patients with suspected 
preeclampsia: systematic review and meta-analysis. BMJ. 
2012;345:e4342. 

9. Baweja S, Kent A, Masterson R, Roberts S, McMahon 
LP. Prediction of  preeclampsia in early pregnancy by 
estimating the spot urinary albumin: creatinine ratio 
using high-performance liquid chromatography. BJOG. 
2011;118(9):1126–32. 

10. Huang Q, Gao Y, Yu Y, Wang W, Wang S, Zhong M. 
Urinary spot albumin: creatinine ratio for documenting 
proteinuria in women with (preeclampsia). Rev Obstet 
Gynecol. 2012;5(1):9–15. 

11. Park J-H, Chung D, Cho H-Y, Kim Y-H, Son G-H, Park 
Y-W, et al. Random urine protein/creatinine ratio readily 
predicts proteinuria in (preeclampsia). Obstet Gynecol 
Sci. 2013;56(1):8–14. 

12. Turner JA. Diagnosis and management of  preeclampsia: 
an update. Int J Womens Health. 2010;2:327–37. 

13. Mohseni SM, Moez N, Naghizadeh MM, Abbasi M, 
Khodashenas Z. Correlation of  random urinary protein 
to creatinine ratio in 24-hour urine samples of  pregnant 
women with (preeclampsia). J Family Reprod Health. 
2013;7(2):95–101. 

14. McTaggart MP, Price CP, Pinnock RG, Stevens PE, 
Newall RG, Lamb EJ. The diagnostic accuracy of  a 
urine albumin-creatinine ratio point-of-care test for 
detecting albuminuria in primary care. Am J Kidney Dis. 
2012;60(5):787–94. 

15. Nisell H, Trygg M, Bäck R. Urine albumin/creatinine 
ratio for assessing albuminuria in pregnancy hyperten-
sion. Acta Obstetricia et Gynecologica Scandinavica. 
2006;85(11):1327–30. 

16. Amin SV, Illipilla S, Hebbar S, Rai L, Kumar P, Pai MV. 
Quantifying Proteinuria in Hypertensive Disorders of  
Pregnancy. Int J Hypertension. 2014;2014:1–10. 

CONFLICT OF INTEREST: Authors declare no conflict of  interest

GRANT SUPPORT AND FINANCIAL DISCLOSURE NIL


