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ABSTRACT
Background: Hyperemesis gravidarum is a complex condition characterized by excessive nausea
and vomiting during pregnancy. It presents with various symptoms which include disturbed nutrition,
electrolyte imbalance, ketosis and extreme weight loss. The objective of this study is to compare serum
lipase, amylase and glucose in Hyperemesis gravidarum with non-pregnant women.
Materials and methods: A total of 100 subjects among which 50 were nonpregnant women as controls
and 50 were women with hyperemesis gravidarum as cases were enrolled in the study. Serum lipase,
amylase and glucose levels were estimated in all the subjects.
Results: The levels of mean serum lipase were lesser in cases (23.55 ± 4.91U/L) compared to that in
controls (25.45 ± 5.97U/L) with p=0.086. However, the levels of mean serum amylase were higher in
cases (76.40 ± 33.86 U/L) compared to that in controls (69.66 ± 16.45U/L) with p= 0.210. Serum amylase
activity was raised in 8% of the patients whereas the activity of pancreatic lipase was within normal
range. Serum glucose levels were lower in cases (84.72 ± 11.28 mg/dl) than that in controls (87.04 ±
10.65 mg/dl) with p=0.293.
Conclusion: From this study we conclude that lipase activity was statistically insignificant in hyperemesis
gravidarum. Therefore, pancreatic activities were less affected by hyperemesis gravidarum. So, this
condition needs further exploration regarding biochemical basis to minimize the risk associated with it.
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INTRODUCTION
Human lipase (LPS) is also known as triacylglycerol
acylhydrolase a single-chain glycoprotein with a molecular
weight of 48,000 and an isoelectric point of about 5.8.
Lipases are defined as enzymes that hydrolyze glycerol
esters of long-chain fatty acids.1 Gastric function status
during pregnancy can be adequately assessed by the
levels of serum amylase and lipase.2 Serum amylase and
lipase levels have been reported to rise in the patients with
hyperemesis gravidarum.3,4 Hyperemesis gravidarum (HG)
or early gestosisis characterized by excessive nausea as well
as early pregnancy related vomiting,5 but without feelings of
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sickness and impairment to wellbeing.6 It is reported to be
associated with increased risks for low-birth-weight (LBW),
preterm birth (PTB), small-for-gestational-age (SGA) and
perinatal death.5 Nausea and vomiting are both common
medical condition affecting pregnancy and present in up
to 85% of gestations.7-9 Symptoms usually begin between
4 and 6 weeks of gestation, peak between 8 and 12 weeks,
and resolve by 20 weeks.4,10,11 In approximately 10% of HG
patients, symptoms will persist throughout pregnancy.11 It is
well known that pregnant women experience physiological
changes, which induce modifications in serum protein
concentrations and certain enzyme activities.12 Even more,
acute pancreatitis is diagnosed in the pregnant women
who also experience abdominal pain as well as nausea and
vomiting mainly on the basis of raised levels of amylase
and/or lipase.13 A limited number of researches have been
done to reveal the physiological changes during pregnancy.
Hence, this study is an attempt to know whether the gestation
stage per se induces modifications in serum amylase and
lipase activities or not.

conditions, were also excluded. According to the reference
article, by Dambazau et al2:

MATERIALS AND METHODS

Applying all the values in the following formula for
estimation of sample size :

The present prospective case control study was carried
out at Kathmandu medical college from September 2017
to September 2018. In this present study subjects were
categorized into two groups as: group I= non-pregnant
healthy woman and group II= pregnant women with
Hyperemesis gravidarum attending outpatient and inpatient
department.
A written consent was taken from the patients to participate in
this study and ethical clearance approval was obtained from
institutional review committee (IRC). Demographic data
regarding age, period of gestation, gravid and weight was
taken. Blood sample was obtained from all the participants
by venipuncture from cubital vein and sample was collected
in a vial under aseptic condition for biochemical analysis.
The serum lipase level was estimated with semi-auto
analyzer whereas; the levels of serum amylase, glucose
were estimated with Selectra pro S auto analyzer using
Elitech reagents, and routine urine sample was analyzed
both in cases and controls to detect ketone bodies. A total
of 100 pregnant women, aged 20 to 35 years were recruited
for the study, out of which of 50 were non-pregnant
healthy women and 50 were admitted and diagnosed case
of Hyperemesis gravidarum. Subjects with history of
intake of thyroid drugs, hypertensive, diabetes mellitus,
obesity, all other causes for electrolyte abnormalities, renal
disorders, malabsorption syndrome, hepatic disorders
and pancreatitis, acute intra-abdominal disorders, such as
perforated gastric or duodenal ulcer, intestinal obstruction,
or mesenteric vascular obstruction1 were excluded from the
study. Subjects on diuretics, not fitting into criteria and any
other systemic disease those with other possible abdominal
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Mean serum lipase (ɱ1) among pregnant females: 117.22
Standard deviation of serum lipase among pregnant females:
20.52
Mean serum lipase (ɱ1) among non - pregnant females:
120.09
Standard deviation of serum lipase among non - pregnant
females: 13.37
Calculation of Effect size (ES) using formula = ES = µ 1 = µ 2
σ
= 2.245

Taking level of significance (α) = 5%
Taking power of the study (1- β) = 80%

n1 = 2

Z

- α / 2 +Z1 - β
1

2

ES

The calculated sample size is 523 in each group. In our
current study, our inclusion criteria include only those
pregnant women who get admitted due to hyperemesis
gravidarum. The hospital records showed that around 50
pregnant women get admitted due to it annually.
Putting the values, in the following formula of population
finite correction, N = 50, no = 523.

n=

n0
1+ (n0-1)
N

The sample size is 42. Amplifying the sample size by 10%
for processing errors, the final sample size is 42+4.2 = 46.2
Thus, we planned to take 50 samples in both the groups i.e.
50 non-pregnant females and 50 Hyperemesis gravidarum.
Statistical analysis
Statistical analysis was done by SPSS (Statistical package
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Table 1: Comparison of clinical characteristics for group of participants
Factor

Hyperemesis gravidarum (n=50)

Age (year)

25.18 ± 3.67

Period of gestation

9.18 ± 2.43

Gravida

Nonpregnant
women (n=50)

P value

26.54 ± 4.47

0.100

Primiparous

Multiparous

32 (64%)

18 (36%)

50 (100%)

Age (Mean ± S.D)

23.56 ± 2.5

28.05 ± 3.7

-

Period of gestation

9.43 ± 2.91

8.72 ± 1.12

-

Number of case

Weight loss

Yes

No

Serum amylase
31-107 U/L

29 (90.6%)

>107 U/L
Urinary Acetone

17 (94.4%)

3 (9.4%)

50 (100%)

1(5.6%)

Positive

Negative

Positive

Negative

30 (94%)

2 (6%)

18 (100%)

-

Negative

Table 2: Comparison of serum lipase, amylase and glucose for different groups
Parameter
Serum lipase
Serum amylase
Serum glucose

Diagnosis

Number of patient

Hyperemesis gravidarum
Nonpregnant women
Hyperemesis gravidarum
Nonpregnant women
Hyperemesis gravidarum
Nonpregnant women

for social science) version 15. Independent sample t-test
was used to compare the means between different groups.
RESULTS
Comparison of the clinical characteristics and symptoms for
group of participants are shown in the table 1. Among the
pregnant females 64% (n=32) of cases were primiparous
with mean age of 23.56 years. Most of patients presented
with weight loss. Four (8%) cases had increased amylase
activity above the normal upper limit and 6% (n=2) of
cases had negative urinary acetone test. Comparison of
serum lipase, amylase and glucose for different groups are
shown in table 2. The findings of serum lipase, amylase and
glucose were statistically insignificant. (p value >0.05)
DISCUSSION
Pregnancy is a unique situation or a period induced by
various physiological changes coupled with emotional stress
and challenges. It also contributes to changes in hormonal
and biochemical status of pregnant women, especially,
electrolytes imbalance and depletion of macronutrients.2,14
In this prospective case control study, diagnosed cases of
hyperemesis gravidarum were compared with nonpregnant
healthy women all aged from 20 to 35 years. In the present
study the mean serum lipase level of hyperemesis gravidarum

50
50
50

Mean ± SD

P value

23.55 ± 4.91
25.45 ± 5.97
76.40 ± 33.86
69.66 ± 16.45
84.72 ± 11.28
87.04 ± 10.65

0.086
0.210
0.293

(23.55 ± 4.91 U/L) was compared to nonpregnant women
(25.45 ± 5.97 U/L) which was statistically insignificant
(p=0.086) as shown in Table 2. The primary serum levels of
lipase for all the groups were found to be within the normal
range which showed that none of the screened groups were
at risk of acute pancreatitis. The level of serum lipase was
lesser when it was compared to control. A study conducted
by Karsenti et al15 observed that the serum lipase activity
was decreased during first trimester and mechanism behind
this is not known. In this study the level of serum amylase
in nonpregnant women (69.66 ± 16.45 U/L) when compared
to the case of hyperemesis gravidarum (76.40 ± 33.86U/L)
was also not statistically significant (p=0.210) as shown
in Table 2. A study conducted by Dambazau S.M et al2
for screening serum amylase and lipase status in normal
pregnant woman was also statistically insignificant. The
serum level of amylase and lipase for all the groups were
also found to be within the normal range. In this present
study as shown in Table 1. 8% (n=4) of case had raised
level of Serum amylase and such rise has been reported
in some of the patients with hyperemesis gravidarum,
which could be either due to amylase released from the
salivary gland and not from the pancreas.16 Such repeatedly
stimulating the salivary glands, may lead to increased
amylase production and enlargement of salivary glands or
ingestion of high quantities of carbohydrate-rich food has
also been suggested as a cause of raised serum amylase.16,
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A study conducted by Dawes et al17 found little evidence
that the salivary amylase concentration can be altered by
variation of dietary carbohydrate intake. Even though there
was a raised total serum amylase activity in 8% of patient
but there was no rise in pancreatic lipase activity. Both the
group remained to be within the normal limit, even if lipase
has greater specificity. In our study 4% (n=2) of the case
was negative for acetone test this could be due to relation
between ketonaemia and ketonuria.
17

In our study the level of glucose was (84.72 ± 11.28 mg/dL)
lower in hyperemesis gravidarum when it was compared
with (87.04 ± 10.65 mg/dL) non pregnant women which
was also statistically insignificant (p=0.293). It could be
due to low caloric food consumption due to severe nausea
and vomiting which could have result to weight loss in
hyperemesis gravidarum cases.18,19 A Study conducted by
Watanabe S et al20 obtained decreased blood glucose level
in fasting state.
This is a case control study which is conducted during the
first trimester and due to small sample size we could not
standardize the reports; further studies need to be conducted
on a larger population of pregnant women with hyperemesis
gravidarum and nonpregnant women regarding liver
function test, renal function test along with amylase and
lipase activity to correlate and to find the relation between
the parameter for a clear picture to understand the disease.
CONCLUSION
Hyperemesis gravidarum is a condition with in addition to
deleterious effects on physical and psychological health of
mother. The levels of serum lipase activity were at normal
level when compared to nonpregnant subjects. Therefore,
pancreatic activities were less affected by hyperemesis
gravidarum. This disease needs to be further explored, and
a major focus should be done on modifiable risk factors and
better treatment regimen. With improved therapy hopefully
we can reduce the burden for affected women as well as
society.
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