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ABSTRACT: AIMS AND OBJECTIVES: To estimate serum uric acid level in normal pregnancy and
pregnancy induced hypertension at different duration as pregnancy advances and to evaluate its place
in determining severity of pregnancy induced hypertension. MATERIALS AND METHODS: A
longitudinal study was carried out among forty cases of normal pregnancy and forty cases of pregnancy
induced hypertension attending antenatal outpatient department of Gauhati Medical College and
Hospital. Serum uric acid level was estimated colorimetrically by using Uricase method in the
Department of Physiology, Gauhati Medical College. Statistical analysis was carried out applying
ANOVA test using IBM SPSS 16. RESULTS: Serum Uric Acid level was found to be significantly higher
in study group as compared to control group. The mean values of serum uric acid level in study group
were 4.07 mg/dl, 4.44 mg/dl and 5.27mg/dl as compared to 3.14mg/dl, 3.11mg/dl and 3.71mg/dl in
control group at 20-24 weeks, 24-28 weeks and 32-40 weeks of gestation respectively. Also, the level
of serum uric acid was found to be increased with increasing severity of pregnancy induced
hypertension. CONCLUSION: A definite rise in serum uric level was found in cases of pregnancy
induced hypertension and its level increases with increasing severity of the disease.
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INTRODUCTION: Pregnancy is a physiological process which can become pathological or high risk
when it is associated with various medical or surgical complications. Hypertension is one of the
common complications met with in pregnancy and contributes significantly to the cause of maternal
and perinatal morbidity and mortality. Hypertension is a sign of underlying pathology, which may be
preexisting or appears for the first time during pregnancy. Identification of this clinical entity and its
effective management play a significant role in the outcome of pregnancy, both for the mother and the
baby. Cunningham et. al.ll describe hypertension in pregnancy as a major cause of maternal and
perinatal morbidity, complicating 5-10% of all pregnancies worldwide whereas pregnancy induced
hypertension has been identified in 3.9% of all pregnancies. Pregnancy induced hypertension being
the type of hypertensive disorder that develops as a direct result of gravid state. It is characterized by
hypertension, edema or proteinuria or both induced by pregnancy after 20th weeks of gestation.[2]

It is synonymous with preeclampsia and eclampsia. Hypertension during pregnancy can be
classified into: 1) Preeclampsia-eclampsia, 2) Chronic hypertension, 3) Chronic hypertension with
superimposed preeclampsia and 4) Gestational hypertension.[3]

Early feature of Pregnancy induced hypertension is reduced renal clearance of uric acid causing
itsrise in plasma. Over years, a lot of interest has been directed at studies on the role of serum uric acid
in the pathogenesis of PIH, such as preeclampsia.l*l Estimation of serum uric acid is a simple procedure
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and it is a diagnostic test.5]1 Farah Saleh in his study serum uric acid as predictor model for pre-

eclampsia found that the study was in accordance with international literature confirms the clinical
utility of serum uric acid as a marker with high predictive value to detect cases of gestational
hypertension progressing to pre-eclampsia.lé!

In our study, left radial arterial blood samples were collected from forty normal pregnant
women and forty pregnant women with pregnancy induced hypertension at 20-24 weeks, 24-28 weeks
and 32-40 weeks of gestation. Serum uric acid level was estimated calorimetrically by using Uricase
method. Serum uric acid level was found to be elevated with advancing gestation in study group.[”l Also,
there was a positive correlation between elevated serum uric acid level and pregnancy induced
hypertension.[89]

MATERIALS AND METHODS: Type of study - Longitudinal study.
Study Procedure: 2ml of radial arterial blood was collected from normal pregnant women (control
group) and pregnant women with pregnancy induced hypertension (study group) at 20-24 weeks,
24-28 weeks and 32-40 weeks of gestation and anticoagulated with EDTA.

Serum uric acid level of each was estimated calorimetrically by using Uricase method.

Blood pressure was measured in supine position by using Sphygmomanometer. Phase 1 and IV
sound were taken as Systolic and Diastolic blood pressure respectively.

Proteinuria was measured by dipstick (+++ or more was considered as significant proteinuria).

Sample Size: Forty pregnant women with pregnancy induced hypertension constitute the ‘study
group’ and forty cases of normal pregnancy constitute the ‘control group’.

Inclusion Criteria: Pregnant women suffering from pregnancy induced hypertension (Blood
pressure=140/90mm Hg and/or proteinuria) during 20-28 weeks of gestation or later on during
follow up till term were selected in the ‘ study group’ against subjects without those complications
constituting the ‘control group’.

Exclusion Criteria: Cases with heart disease, diabetes mellitus, severe anemia, hydatidiform mole,
Rh-ve women, multiple pregnancy, hemoglobinopathy, sexually transmitted disease were excluded
from the study.

Data Collection Procedure: Relevant information of the pregnant women was obtained by examining
them in the antenatal outpatient department and results obtained from estimation of serum uric acid
were recorded.

Instruments: For estimation of serum uric acid, Photo colorimeter, Centrifuge machine, pipettes, test
tubes, Uric acid kit (Coral) were used. For recording Blood Pressure, Sphygmomanometer was used.

Proteinuria was measured by dipstick.

Quality Control: The instruments to be used for study were checked for quality control before doing
the study.

Plan of Analysis: The statistical analysis was carried out by applying ANOVA test using IBM SPSS 16.
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Etihical Considerations: Permission to carry out the study was obtained from the Head of the
departments of Physiology and Obstetrics and Gynecology, Gauhati Medical College and Hospital.
Consents were taken from the participants by signing in the previously prepared Informed Consent
Form.

OBSERVATIONS AND RESULTS: Our study comprised of 80 pregnant women between age group of
18 - 35 years attending antenatal outpatient department during 20-28weeks of gestation. Out of the 80
cases selected for study, 40 cases of pregnancy induced hypertension constitute the ‘study group’ while
40 cases of normotensive pregnancy constitute the ‘control group’. The cases were followed from 20
weeks of gestation at monthly interval up to term for estimation of serum uric acid level. Blood
pressure level of 2 140-90 mm of Hg was considered as hypertensive. Proteinuria of +++ or more was
considered significant.

Serum uric acid level was found to be significantly higher in study group as compared to control
group (P<0.000). This is shown in Table 1.

Weeks of Control Group Study Group P

Gestation Mean SD Mean SD | value
20- 24 weeks 3.14* 0.06 4.07 0.52 | <0.000
24 - 28 weeks 3.11%* 0.48 4.44 0.53 | <0.000
32 - 40 weeks 3771 0.17 5.27 0.59 | <0.000

* kk
b value Be];‘é"tev\f:engi* &12;95 <0.000 between all
<0.000 sroups

Table 1: Showing the Mean Serum Uric Acid level in both

study and control groups at different weeks of gestation.

Mean Serum Uric Acid level in both study and control
groups at different weeks of gestation

wn

H control

W study group

Serum uric Acid level (mg/dl)
L

20-24 Weeks 24-28 Weeks 32-40 Weeks

Weeks of Gestation

Similar study was conducted by Dr. Habibunnisha B. Sirajwala found mean serum uric acid
levels in pre-eclampsia was 7.52+ 0.77 mg/dl as compared to 3.70+0.94 mg/dl in controls.[10]
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Among the study group, 18 cases were found to belong to severe and 22 cases were of mild
variety of pregnancy induced hypertension. Mean serum uric acid levels in mild variety of PIH were
3.74+0.41,4.124+0.46 and 4.87+0.44 as compared to 4.47+0.34,4.81+0.32 and 5.75+0.34 in severe PIH
at 20 - 24 weeks, 24 - 28 weeks and 32 - 40 weeks of gestation respectively. This is shown in Table 2.

Weeks of gestation Control Mild PIH Severe PIH Total cases
20-24 Weeks 3.14 3.74 4.47 4.07
24-28 Weeks 3.11 412 4.81 4.44
32-40 Weeks 3.71 4.87 5.75 5.27

Table 2: Serum Uric Acid level in both mild and severe PIH at different weeks of gestation

Number of cases according to severity of PIH

m Mild

M Severe

Serum uric acid level in control group was found to remain below 4mg/dl during middle and
late pregnancy, whereas the level rose from 4.04mg/dl to 5.27mg/dl in study group. Ravi I. Thadhani
et al. in their study found that serum uric acid usually falls to levels well below 4mg/dl during early to
middle pregnancy, but in patients with pre-eclampsia, levels often rise to more than 4.5mg/dl.[11]
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Serum Uric Acid level in both mild and severe PIH at
different weeks of gestation

5.75
/ 27
A.21

T

~ 5

E a8 ‘___,/"‘/ 487

= . 4.44 =

[T}

5 a 4.07 =

= 374 B— 412 3.71

3 /

o

< 3 3.14 — —

o)

= 3.11

=

E

22

3 = Control

== Mild PIH
1 Severe PIH
@ Totzal cases

20-24 Weeks 24-28 Weeks 32-40 Weeks

Weeks of Gestation

] of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol.4/ Issue 61/ July 30,2015 Page 10684



DOI: 10.14260/jemds/2015/1540

ORIGINAL ARTICLE

DISCUSSION: In this study, serum uric acid level in the study group was found to be significantly higher
than in the control group and is comparable to that of the studies which showed serum uric acid level
to be higher in pregnancy induced hypertension.[12]

Mean serum uric acid level in severe Pregnancy induced hypertension was found to be
5.75mg/dl and that in control group was 3.71mg/dl (during 32-40 weeks of gestation), showing a
definite rise (2.04 mg/dl) in severe PIH.[13] Mean serum uric acid level in mild Pregnancy induced
hypertension was found to be 4.87 mg/dl and that in control group was found to be 3.71 mg/dl (during
32 - 40 weeks of gestation) showing slight increase (1.16 mg/dl) in mild PIH.

Mean serum uric acid level in mild PIH was found to be 4.87 mg/dl as compared to 5.75mg/dl
in severe PIH. This shows that when severity of Pregnancy induced hypertension increases, serum uric
acid level also increases. This is supported by Sanjay Gupta and Girija Wagh showing uric acid as a
marker of severity of disease at both renal and placental levels.[14

CONCLUSION: Our study shows a definite rise of serum uric level in pregnancy induced hypertension
as compared to normal pregnancy. There was a significant rise of serum uric acid level in mild and
severe pregnancy induced hypertension. Since serum uric acid level increases with increasing severity,
it can be used for diagnosing severity of pregnancy induced hypertension.[15l However, single random
estimation of serum uric acid cannot be relied upon for diagnosis of pregnancy induced hypertension
and its severity. Only serial estimation of serum uric acid at frequent intervals with rising titer can be
useful. As there is early and definite rise of serum uric acid level in preeclampsia,[1617] it can be used as
an early diagnostic tool and there is obvious scope for further study on this observation.

ACKNOWLEDGEMENTS: I am thankful to Dr. Manas Krishna Borgohain, PGT of Physiology for his
support.

REFERENCES:

1. Cunningham F.G., Leveno KJ., Bloom S.L,, et al., Pregnancy hypertension, In: Kenneth ]. editor.
Williams’s obstetrics (234 Edn). New York: McGraw- Hill; 2010, page 706.

2. Dutta D.C. Hypertensive Disorders in Pregnancy: PIH. (3rd Edition). Calcutta: New Central Book
Agency (P) LTD; 1995 page 230 - 231.

3. Hypertension in Pregnancy, the American College of Obstetricians and Gynecologists (2013): 13.

4. Magna Manjareeka ‘Levels of Serum uric acid, Creatinine or Urea in Pre-eclamptic Women’. DOI:
10.5455/ijmsph.2013.2.43 - 47.

5. Cadden J].F.andStander H.J. Am ].ObstandGynae.37:37,1939. Roychoudhury N.N and
Chakraborty B. :]. Ind. Med. Asso :43:11,1964. Varma T.R. Int.].Gynae and Obst.20:401,1982.

6. Farah Saleh, Shazia Shukar-ud-Din, Nargis Soomro: ‘Serum uric acid as a predictor model for pre-
eclampsia’.Pak ] Surg 2010;26(3):246-251.

7. Hickman P.E., Michael C.A. Potter ].M.: Serum uric acid as a marker of pregnancy induced
hypertension. Aust N.Z.J. Obstet Gynaecol 1982; 22: 198 - 202.

8. Slemmons .M., Borgert L]: The uric acid content of maternal and fetal blood. ] Biol Chem 1917;
32:63-69

9. Many A, Hubel C.A, Roberts ].M.: Hyperuricemia and xanthine oxidase in preeclampsia, revisited.
] Obestet Gynecol 1996; 174: 288-291.

] of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol.4/ Issue 61/ July 30,2015 Page 10685



DOI: 10.14260/jemds/2015/1540

ORIGINAL ARTICLE

10. Dr. Habibunnisha W. Sirajwala ‘A study of serum total calcium and uric acid levels in pre-
eclampsia’. Indian Journal of Basic and Applied Medical Research; December 2013: Issue-1, Vol-
3, page 50-56.

11. Ravi L. Thadhani in the article ‘Hypertension during Pregnancy: A Disorder begging for
pathophysiological support’ published in the journal of American Heart Association.

12. Talat J. Hassan ‘Serum calcium, urea and uric acid levels in pre-eclampsia’ (JPMA41:183; 1991).

13. Cunningham F.G., Leveno K], Bloom S.L., et al. Hypertensive disorders in pregnancy:
Pathophysiology. 22nd Edn. USA. Mc Graw Hill Companies. Inc: 2005. page774.

14. Gupta Sanjay, Wagh Girija ‘Preeclampsia-Eclampsia’. The Journal of Obstetrics and Gynecology of
India (January-February 2014) 64(1): 4-13.

15. Garron C, Broso P. Uric acid and preeclampsia. Minerve Gynecol.1997; 49: 213-216.

16. P.A. Berman et al. in ‘Elevated serum urate as a marker of pre-eclampsia: evidence for impaired
renal tubular urate secretion’; South African Journal of science 97, July/August 2001.

17. Ranjan Mustaphi, Sarala Gopalan, Lakhbir Dhaliwed, AK Sarkar. Hyperuricemia and pregnancy
induced hypertension.Ind.].Med.Sci.1996; 50:68-71.

3. Demonstrator, Department of Physiology,

AL Gauhati Medical College, Assam.

1. Santana Saikia
2. Evalyn Singnarpi

: NAME ADDRESS EMAIL ID OF THE
3. Pranjal Bhuyan

CORRESPONDING AUTHOR:

Dr. Santana Saikia

C/o. Uday Jyoti Saikia,

RGB Road, 5t Bye Lane East, H.No.1,
Guwahati-781021,

Kamrup District (M), Assam.

E-mail: santanasaikia@rediffmail.com

PARTICULARS OF CONTRIBUTORS:

1. Assistant Professor, Department of
Physiology, Gauhati Medical College,
Guwahati, Assam.

2. Associate Professor, Department of
Physiology, AGMC& GB Hospital, Agartala,

Tripura.
Date of Submission: 13/07/2015.

Date of Peer Review: 14/07/2015.
Date of Acceptance: 23/07/2015.
Date of Publishing: 29/07/2015.

FINANCIAL OR OTHER
COMPETING INTERESTS: None

] of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol.4/ Issue 61/ July 30,2015 Page 10686



