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Abstract: Background: Among all birth control methods, combined hormonal
contraceptives are the most widely used. Previous studies have suggested that early oral
contraceptive pills (OCPs) could be harmful to the liver. There was no research on how
the more recent OCPs affected liver function, even though earlier OCPs had their dosage
and content changed to reduce negative effects. Methods: This cross-sectional analytical
study was carried out on 184 healthy women aged 20-45 years. Among them 92 women
were OCP users and 92 women were OCP non-users. BMI matched non-OCP users’
women were recruited in the study for comparison of ALT and AST. Systematic sampling
technique was applied to select each respondent. Having obtained ethical clearance from
the Ethical Committee and informed consent from the respondents, data collection was
commenced. Results: The results showed that the mean ALT level was higher in OCP
users women (52.65+16.96 U/L) compared to non OCP users (36.17+20.26 U/L) and it was
statistically significant (p < 0.05). The mean AST level was also higher in OCP users
women (48.15+12.94 U/L) compared to non OCP users (37.14+15.42 U/L) and it was also
statistically significant (p < 0.05). Conclusions: So, regular monitoring of liver function
test should be done among OCP users women and adaptation of other suitable birth
spacing method is necessary among them.
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Article at a glance:

Study Purpose: The purpose of this study was to investigate the effect of low dose OCP on ALT and AST, the most important two liver enzymes.

Key findings: Serum level of ALT and AST were increased with increased duration of OCP use.

Newer findings: Obesity was observed increase significantly with the duration of combined oral contraceptive use (p=0.001).
Abbreviations: ALT: Alanine Aminotransferase, AST: Aspartate aminotransferase and OCP: Oral contraceptive pill.
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INTRODUCTION

Contraceptives are procedures,
medications, or devices that are used to avoid
getting pregnant. Natural, barrier, and hormonal
methods are the general categories into which
contraceptive methods fall.! The most widely used
and efficient reversible type of contraception is the
combination oral steroidal  contraceptive.?
Nowadays, contraception is used by over 100

million women worldwide.? According to the

BDHS from 2007, 55.8% of married women in the
reproductive age group take contraception.* The
first generation of pills gave way to the second
generation, and now third generation pills with
lower concentrations of the active hormones
progestin and estrogen are available.> The third
generation of pills has less side effects and is more
economical, safe, and effective.® Yet,
compliance has been found to be the reason for the
failure rate of 9%.* The way that the tablets are

non-
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made determines how they work. The pituitary
luteinizing hormone produced by the pills may
prevent ovulation by making cervical mucus
impermeable to sperm penetration.” Numerous
employees have proposed that contraception has
certain effects in addition to benefits. Due to the
extensive use of hormonal contraceptives, there is a
chance to evaluate the impact of progesterone and
estrogen on a range of biochemical markers in
users.® Almost all of the body's systems are
impacted by combined hormonal contraception.?
Burkman et al.® found that elevated serum liver
enzymes could indicate hepatic dysfunction caused
by the oral contraceptive pill's metabolism in OCP
users.

Therefore, various essential bodily systems
are impacted by impaired liver function. While
there are several tests used in LFT, liver enzyme
testing is the most frequently performed.! Tests for
liver function are performed to identify whether the
liver is damaged or has impaired function.? In order
to eliminate and digest a wide range of toxic
substances, including prescription drugs and oral
contraceptives, the liver filters the blood supply of
the body. It may therefore be susceptible to several
types of drug-induced liver damage. Many types of
liver lesions can be brought on by oral
contraceptives. They may be the direct cause of a
liver disease or they may aggravate an underlying
hepatic disorder.”® The liver is essential to the
metabolism of progestogens and estrogens.!! It
became clear that these chemicals might affect the
liver either directly or indirectly, resulting in a wide
range of biological effects that are significant from
a physiological and pathological standpoint.
Therefore, the purpose of this study was to
ascertain how low doses of progestin and estrogen
OCP affected the enzymes aspartate amino
transferase (AST) and alanine amino transferase
(ALT).?2 The activity of serum alanine amino
transferase (ALT) and aspartate amino transferase
(AST) were measured to assess liver integrity. The
enzyme known as alanine amino transferase (ALT)
is required for the synthesis of energy and is found
in several tissues, such as the liver, heart, and
skeletal muscles. It is concentrated in the liver.?
Another enzyme that is essential for the synthesis
of energy and is elevated in heart disease and the
liver is aspartate amino transferase (AST). AST is
not as elevated in liver disease as ALT is.?

Cholestatic  jaundice, benign hepatic
tumors, and hepatic dysfunction are the three main
types of adverse hepatic effects that have been
connected to the use of oral contraceptives. The
development of jaundice is the most visible
pathological modification in liver function that
prompts the doctor to start the patient on oral
contraceptives. The first documented side effect of
oral contraceptives on the liver within the first six
cycles was intrahepatic cholestatic jaundice.!
Hepatic abnormalities associated with oral
contraceptive use because of oestrogen's relative
interference with the liver's ability to excrete
different organic anions, such as bilirubin.’?
Hussein?® found that serum ALT and AST level were
higher in OCP users. He also found serum level of
ALT and AST were elevated with increased
duration of OCP use. Ekhator et al.® also observed
that serum ALT and AST level were high in OCP
users than the OCP non-users. Larsson-Cohn'
observed that SGPT increased in 7% and SGOT in
6%. Jaundice subsides within four days inspite of
continued medication. So, the present study had
been designed to determine the effect of OCP on
alanine amino transferase (ALT) and aspartate
amino transferase (AST).

METHODS

This cross-sectional analytical study was
done in the department of Physiology in
collaboration with department of Biochemistry,
Rajshahi medical college, Rajshahi from July 2017 to
June 2018. Data were collected from Rajshahi
model family planning clinic, Gynae outdoor of
Rajshahi medical college hospital. Healthy married
women aged 20-45 years in Rajshahi City were
study population and among them 184 women
were selected according to eligibility criteria. OCP
users women were recruited in one group (n=92),
while OCP non-users women were enrolled in
another group (n=92). After taking informed
consent, complete history was collected and
physical examination were done and recorded in a
preformed data sheet. Then-whole blood (about 5
ml) was collected from anterior cubital vein by
venipuncture technique using 21-gauge
hypodermic needle and collect in a sterile
container. It was allowed to clot and there after
centrifuged at 1200x 9 for 5 min at room
temperature  (29°C-31°C).  Serum  aspartate
aminotransferase (AST) and alanine
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aminotransferase (ALT) were estimated using
Randox reagent kit using 2, 4-
dinitrophenylhydrazine substrate, activity was
determined far billiary integrity with Randox
reagent kit using nithrophenyl phosphate substate.
Data were analyzed by using SPSS software,
version 20. The level of significance was set at 5%
and p-value < 0.05 was considered statistically

significant.

RESULTS

Regarding BMI, out of 92 OCP users
respondents 50.6% had normal BMI and 49.5%
were overweight. On the other hands, out of 92 non
OCP users women 49.4% had normal weight and
50.5% were overweight (Figure 1).

CP users

Non OCP users

O Normal

B Overweight

Figure 1: Body mass index of the respondents (n=92 in each group)

The mean ALT level was higher in OCP users
women (52.65+16.96 U/L) compared to non OCP

users (36.17+20.26 U/L) and it was statistically
significant (p < 0.05) (Figure 2).

OCP users

Non OCP users

W OCP users

ONon OCP users

Figure 2: Serum alanine amino transferase (ALT) level between OCP users and non OCP users (n=184)
(n=92 in each group).

The mean AST level was also higher in OCP users
women (48.15+12.94 U/L) compared to non OCP

users (37.14+15.42 U/L) and it was also statistically
significant (p < 0.05) (Figure 3).
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OCP users Non OCP users

MOCP users O Non OCP users

Figure 3: Serum aspartate amino transferase (AST) level between OCP users and non OCP users (n=184)
(n=92 in each group)

Increased level of ALT and AST were 59.8% and 60.9% respectively in OCP users (Figure 4).
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Figure 4: shows percentage of ALT and AST in OCP users (n=92 in each group)

OCP users women were categorized into 5 and 49-60 months. It showed changes in BMI with
groups according to their duration of use i.e. 1-12 increase in the duration of combined oral
months, 13-24 months, 25-36 months, 37-48 months contraceptive use (Table 1).

Table 1: Effect of duration of use of OCP on BMI (n=92 in each group)
BMI Kg/m?2 1-12 months 13-24 months  25-36 months  37-48 months  49-60 months

Frequency (%)
<22.99 3(21.4%) 3(21.4%) 4(28.6%) 4(28.6%) 0
23-24.99 5(16.7%) 5(16.7%) 11(36.7%) 9(30.0%) 0
25-26.99 2(6.9%) 4(13.8%) 4(13.8%) 14(48.3%) 5(17.2%)
27 0 2(10.5%) 2(10.5%) 5(26.3%) 10(52.6%)

Data were analyzed using Chi-square test and were presented as frequency and percentage. x2=35.406, df=12,
p=0.001

Serum ALT and AST levels were also progressively increased with increase duration of OCP use (Table 2).

Table 2: Effect of duration of OCP use on Serum alanine amino transferase (ALT) and serum aspartate
amino transferase (AST) (n=92 in each group)

Duration of OCP No Serum ALT p value Serum AST p value
use (months) (mean + SD) (mean + SD)
1-12 10 24.00+6.14 p=0.001 27.00+£5.37 P=0.001

[ © 2024 TAJ | Published by: Teachers Association of Rajshahi Medical College [ 292 |




Shamima N. Rupa et al; The Journal of Teachers Association, Jul-Dec, 2024; 37(2): 289-295

13-24 14 41.71+19.74
25-36 21 52.61+13.72
37-48 32 60.15+£7.92
49-60 15  66.00+7.12
Total 92  52.65+16.96

F=26.386

41.42+15.41
46.57+9.44
54.09+6.92
58.06+£7.91
48.15+12.94

F=22.526

Data were analyzed using ANOVA test and were presented as mean+SD.

DISCUSSION

The impact of second-generation
monophasic combination oral contraceptives,
which are widely used in Bangladesh, was the
primary focus of this study. Two liver enzymes,
ALT and AST, were measured as part of the study
to see how the combination oral contraceptive pill
affected liver function. This study also investigated
the impact of OCP usage duration on BMI. Sukhi
tablets, which contained 150 pg levonorgestrel and
30 pg ethinyl estradiol, were employed in this
investigation. The users were divided into five
groups based on how long they had been taking
these medications.

In the present study serum ALT and AST
level were significantly higher among OCP users in
comparison to non OCP users. These findings were
compatible with the study done by Hussein?
Ekhator et al.’3, Larsson-Cohn et al.’#, Lindberg et
al.’5, Dickerson et al.’6, Schaffner F. et al.V’,
Hargreaves. 8 ALT and AST concentrations are
known to be high in the liver and wide variety of
tissues like muscles and neuronal cells®. The
present findings in this regards reaffirms the fact
that OCPs have effect to a number of metabolic and
nutritional processes. The observed significant
changes as shown in this study suggest that
ingestion of OCPs can induce alterations in the
serum liver proteins and concentrations of liver and
billiary enzymes.’® Injury to the liver is largely
defined by the increase in the blood level of
proteins that are liberated from the damaged
hepatocytes like alanine amino transferase.? Some
researcher found that serum ALT and AST level
were within normal limit in spite of taking OCP.
This finding is compatible with katz et al.? In this
study the OCP users were categorized into 5
groups, according to their duration of OCP use.
Minimum duration of use was 6 months. Highest
duration of use was more than five years. Here
serum level of ALT and AST were increased with
duration of OCP wuse. These findings were
coinciding with the study done by Hussein?,

Lindberg et al.’s. However, ALT level was higher
than the AST. This observation might be due to the
half-life of the two enzymes. The half-life of ALT is
longer than AST.?

Cullberg et al.> mentioned that liver cell
damage accords well with repeated observation of
elevated transaminase during treatment with OCP.
Shrikanth et al.?> mentioned that oral contraceptives
and anabolic steroids are associated with
cholestasis, vascular lesions and hepatic neoplasm.
Chronic use of oral contraceptives is associated
with the development of hepatic adenoma, benign
tumours typically observed only in women of
childbearing age and these can be resolved
completely ~ with  drug  withdrawal and
development of the risk factors depends upon the
duration of the drug exposure. Both estrogen and
progestin are metabolized in the liver and excreted
in large part in the urine. Large doses of the
estrogen and the progestin steroids must enter the
liver so that adequate level may be achieved at the
target tissues. The exposure of the liver to the high
levels of sex steroids via the portal circulation puts
this organ at risk for the adverse effects of these
drugs.?? OCPs induces alterations in liver cellular
integrity as well as the billiary tract. This assertion
is sequel to the significance of serum concentrations
of hepatic enzymes and that these marker leak into
the circulation when there is necrosis or damage to
the hepatic cells.’

In fact, based on the results of this study,
the remarkable result on the nature of the liver of
OCP users seems to have challenged the normal
physiological function and integrity of the liver.
Thus, taking low doses of synthetic OCP may affect
the function of the liver and cellular integrity and
biliary systems in a dose dependent manner.!* One
of the strengths of our study was that sample size
was relatively larger i.e. 184. This sample size could
predict relatively accurate finding of our
parameters. On the other hands we had collect the
OCP user from the model family planning clinic of
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Rajshahi medical college hospital. Here regular
registration of OCP users were recorded. So, there
was no chance of drop out of these sample. On the
basis of our findings, we predict that OCP have
significant effect on some liver function test. Our
study suggest that estimation of liver enzyme
should be done before starting OCP and regular
monitoring is necessary to prevent liver damage.

CONCLUSION

In this study it is found that serum ALT
and AST level were increased in OCP users. So, it is
wise to avoid OCP use in patients suffering from
liver problems and screening of every female before
initiating OCP is necessary. It is also necessary to
monitoring of liver function in female taking OCP
for prolonged period.
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