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Abstract

Pregnancy generates particular circumstances for all co-existent conditions. Associating pregnancy with liver diseases has distinct particularities.
The authors will perform a presentation of the etiopathogenic, diagnosis and therapeutic conduct particularities regarding the association
between pregnancy, chronic liver diseases and mental disorders. The three pathological entities are analyzed separately, followed by a study
of a triple association. Associating pregnancy and mental disorders has been better studied due to a higher frequency of mental disorders,
especially postpartum, but the triple association pregnancy, chronic hepatitis with viral etiology mainly, and mental disorders has been less
analyzed. There is concluded that pregnancy, through the physiological changes it undergoes, as well as its pathology, represents a clearly

influencing factor of the association with a chronic liver disease or with a mental disorder.
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=& Introduction

The particular context of pregnancy makes that its
two-associated conditions influence one another. The
particular reactivity of human body during pregnancy
makes that any liver disease accompanied by mental
disorders present surprising changes.

Acute hepatitis is the most frequent cause of jaundice
during pregnancy. It seems that A, B, C and D viral
hepatitis are aggravated by the pregnancy state, but E
hepatitis is particularly serious, with a rate of mortality
of the pregnant woman around 25% [1].

Gallbladder disorders during pregnancy have an inci-
dence of 0.3-0.5%, but they represent the most frequent
cause of non-obstetrical surgery in pregnant women.
The risk factors for the development of gallstones are
the pregnancy it-self, obesity, pre-existent gallbladder
disorders, iron therapy and growth [1].

During pregnancy, there is a modulation of these
painful symptoms. The pharmacological therapeutic
options are limited during the first trimester [2].

Some of the women are having gastrointestinal (GI)
disorders, which appear accidentally only during the preg-
nancy, meanwhile some are having chronic GI disorders
that need full monitoring during the pregnancy [3].

Intrahepatic cholestasis can be responsible for early
labor, fetal distress and intra utero death. The treatment
with Ursodeoxycholic acid (UDCA) can reduce mother’s
symptoms, improve maternal biochemical abnormalities
and also the outcome, but this is not confirmed in time
or by relevant studies [4].

Intrahepatic cholestasis has an unknown cause. The
acute fat liver during the pregnancy is associated with
preeclampsia and HELLP (Hemolysis, Elevated Liver
enzymes, Low Platelet count) syndrome [5].

All this associations regarding the pathology of the
liver during pregnancy are different when they are asso-
ciated with pre-existent or acquired during pregnancy,
mental illness. In this case, there are difficulties ion
establishing diagnosis and also for treatment management.

On the other hand, the antidepressant treatment during
pregnancy can reduce the recurrence of depression between
30-60% [6], but this is not free of teratogenic risks.

& Association of liver disease and
pregnancy

Pregnancy determines functional changes of the
digestive tract, in general, and of the liver, in particular.

The serum levels of sexual steroids in pregnancy
clearly affect the liver function. The changes that appear
include the decrease of gamma-glutamiltranspeptidase,
increase of alkaline phosphatase and hypoalbuminemia,
generated by the plasma volume increase. Serum trans-
aminases alanine aminotransferase (ALAT) and aspartate
aminotransferase (ASAT) remain at normal values. Their
increase, as well as of serum bilirubin concentration, during
pregnancy requires further investigations because they
exceed the normal physiological frame [1].

During pregnancy, there may be present some changes
specific to liver diseases, such as angiomas, palmar
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erythema, examples of conditions especially present in
Caucasian white pregnant women. Moreover, there may
appear some serum disorders, such as decrease of serum
albumin, increase of serum alkaline phosphatase, increase
of serum cholesterol levels, changes specific to liver
disease that do not have the same diagnosed value of liver
disease during pregnancy [2].

Preeclampsia is responsible in 50% of cases of liver
enzyme increase during pregnancy. Liver damage in
preeclampsia is generated by hepatic arterial and portal
vasospasm, with fibrin periportal deposit, which leads to
lobular ischemia and hepatocytarian necrosis [1].

In preeclampsia, transaminases increase up to five
times, alkaline phosphatase is slightly increased, although
liver function is not damaged. The HELLP syndrome,
which is a complication of high blood pressure induced
by pregnancy, is characterized by hemolysis, high levels
of transaminases, decrease of thrombocytes [1].

Pregnancy generates favorable circumstances for bile
stones. The risk of their appearance is higher in the second
and third pregnancy trimester and during the postpartum
period.

Their symptoms may be represented by epigastric or
right hypochondrium pain, fever, vomiting, jaundice —
symptoms that may be easily confused with an obstetrics
condition or pancreatic complication [3].

The high concentrations of bile acids may cause
jaundice and itching. Up to 44% of women with intra-
hepatic cholestasis may have a premature delivery [1].

The fat liver syndrome during pregnancy is a rare,
but serious, disease that appears in the last pregnancy
trimester. It is caused by an abnormality of the fatty
acids metabolism. Dehydrogenase may cause a high
accumulation of fatty acids, in the fetal liver at first, and
in the mother blood flow subsequently, which leads to
hepatotoxicity [1].

Intrahepatic cholestasis during pregnancy is the most
frequent liver disease specific to pregnancy. It is charac-
terized by itchiness, especially at palm and sole level,
generated by a high concentration of bile acids in the
liver and blood. There may also be accompanied by
jaundice in 5% of the cases. The determination of bile
acids in the serum helps to confirm the diagnosis [4].

Intrahepatic cholestasis during pregnancy does not
have a known cause, but it presents a marked geographical
variation [5].

Intrahepatic cholestasis usually appears after the 30"
week of pregnancy, it has unclear etiology and sponta-
neously regresses postpartum. It is more frequent in
multiple pregnancies or in those with factors favoring
intrahepatic cholestasis (oral birth control pills, family
history of cholestasis). The pathogeny of intrahepatic
cholestasis is multi-factorial, being generated by a hyper-
sensitivity to the sexual steroid hormones characteristic
to genetic transmission [6].

Nausea, with or without vomiting, a common symptom
of liver diseases, appears in up to 90% of pregnancies,
while vomiting is observed in 25-55% of pregnancies.
Risk factors for nausea during pregnancy are given by
the first gestation, obesity, smoking. It may also appear
in subsequent pregnancies, but it has a shorter duration.
Nausea specific to the first trimester has an inappropriately

known physiopathological mechanism. It is estimated
that more factors would be involved, such as hormonal
fluctuations, gastrointestinal motility disorders, as well
as psychosocial factors.

The persistence of nausea and vomiting in other
pregnancy trimesters involves the existence of different
causes.

Other diseases responsible for nausea during pregnancy
may be represented by infections of urinary tract, gastro-
enteritis, peptic ulcer, pancreatitis, acute and chronic
hepatitis, appendicitis, suprarenal failure and intracranial
high blood pressure [3].

These diseases interfere with some pregnancy condi-
tions that appear in the second or third trimesters that may
also generate nausea, besides other symptoms. These
are represented by the excess of amniotic or hydramnios
liquids, preeclampsia, labor start [3].

Severe liver diseases, such as autoimmune hepatitis,
primary bile crisis and viral chronic hepatitis are rarer
during pregnancy, because these women present an
infertility syndrome generated by anovulation. Due to the
improvement of chronic liver diseases treatment, preg-
nancies have become more frequent in these women, as
well. In women with chronic viral hepatitis, the stable
liver function favors a normal pregnancy. The treatment
with Lamivudine, although risking, in pregnant women
with B virus hepatitis, is accepted even from the first
semester. This is a recommended drug only if its benefits
are higher than its risks (C category, Food and Drug
Administration — FDA classification) [1].

A quarter of pregnant women with chronic B virus
hepatitis will develop phenomena of chronic liver inflam-
mation after delivery. Women with Hbe antigen are twice
more susceptible of presenting biological markers of
inflammation.

There are studies suggesting the presence of certain
postpartum exacerbations of liver abnormalities in pregnant
women with B virus hepatitis [7].

The biomarkers presenting high levels were represented
by alanine aminotransferase, with levels at least twice
higher than normal limits, levels that returned to normal
after 12 months since delivery [7].

These observations may confirm the hypothesis that
the physiological immunodeficiency during pregnancy
reduces the liver necroinflammatory activity, changes that
may inverse after delivery [7].

Using a prenatal screening for chronic B virus hepatitis
and performing a neonatal immunoprophylaxis in newborns
of mothers infected with positive B virus hepatitis leads
to a special efficiency in preventing neonatal transmission
of this disease [8].

Immunoprophylaxis is quite efficient in women that
do not present the “e” antigen of B virus hepatitis and
those with viral loading.

Prenatal treatments with antiviral agents do not present
an additional benefit and they may cause lesions, even if
it is used on short periods of time [8].

The hepatic vaccine is recommended in women even
during pregnancy, but, at the same time, the follow-up is
not highlighted because it requires a period of six months,
a time interval when delivery may occur. This is the reason
for which in the United States there was visualized a
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vaccination rate shorter than four months in pregnant
women in whom the second dose is taken after four
weeks, while the third dose after 16 weeks since the first
one. This accelerated programme was tested on a group
of 200 pregnant women with high risk of B virus hepatitis,
meaning those pregnant women with an absent surface
antigen [9].

The association between liver transplant and pregnancy
is generally rarely met, since women with liver failure
that require a liver transplant are infertile. As there have
been reported 14 000 births in women with organ trans-
plants, it is also possible for liver-transplanted women to
have pregnancies [10].

There is estimated that pregnancy does not seem to
compromise the function of the liver graft if this was
performed before pregnancy [10].

Fetal teratogenicity generated by the immunosupressor
treatment is not different from the one in the general
population, a reason for which pregnant women should
continue the immunosupressor treatment during the whole
pregnancy period [10].

& Association of mental disorders and
pregnancy

Pregnancy is considered to be a period of emotional
well-being for women, but, apart from this aspect, there
is a high risk of developing mental disorders. The most
common mental disorders manifesting during this distinct
period in a woman’s life are represented by emotional
and anxiety disorders [11].

It is important to treat depression during pregnancy,
because untreated depression is associated with premature
delivery or intrauterine growth restriction.

It is recommended a differential treatment for pregnant
women with depression. There should be taken into
consideration both the patient’s wish and the conduct
imposed by the obstetrician [12].

Women prone to a high risk of postpartum mental
disorders should be identified even before delivery. Preg-
nant women with depression episodes during pregnancy
need to be considered as having a high risk for post-
partum disorders.

The ones presenting a history of recurrent depression
or with postpartum depression antecedents may benefit
of prophylactic treatment with an antidepressive drug.
Antidepressive medication is not recommended during
pregnancy, but it may be initiated immediately after
delivery [13].

Pregnant women aged less than 20-year-old have a
higher risk of developing postpartum depression [14].

Postpartum depression is more persistent and more
serious than the baby-blues syndrome. Untreated depression
may be associated with obstetrical abnormalities, such as
intrauterine growth restriction. Most frequently, it develops
in the first four months of life and may affect 10-15% of
women [13].

Postpartum depression does not essentially differ from
any depression that may occur in any moment of the
patient’s life. The highest risk of postpartum depression
belongs to those with depression antecedents, with episodes
of postpartum depression in previous pregnancies or with
depression during pregnancy. Moreover, a stressful life,

stress phenomena, lack of social support or an unwanted
pregnancy may represent some risk factors [13].

Postpartum psychosis is the most severe form of mental
disorder postpartum. It occurs in approximately 1-2 cases
of 1000 women after delivery and the highest risk is
presented by pregnant women with a personal history of
bipolar disorder or with postpartum psychosis antecedents
[13].

Postpartum psychosis has a sudden onset, in the first
48-72 hours after birth. The symptoms develop in the first
two weeks after delivery and may take the form of a
maniacal episode manifested by a state of anxiety, insomnia,
irritability, mood change, disorganized behavior, delirious
ideas regarding the baby.

Puerperal psychosis represents a psychiatric emergency
and requires hospitalized treatment.

Pregnant women that receive treatment for a mental
disorder with Selective Serotonin Reuptake Inhibitors
(SSRIs) present an additional risk for miscarriage, a risk
also found in those who received this medication before
pregnancy.

It is difficult to establish a causative connection
between SSRIs and miscarriage. It is possible that the
factors associated with depression, as well as smoking
and alcohol intake, might represent an additional risk for
pregnant women that are treated with antidepressives. This
is the reason for which interrupting medication before
pregnancy is not beneficial. There was evaluated that the
risk of pregnant women with mental disorders to present
a miscarriage is approximately 25% higher than those
who did not receive any medication [15].

Prenatal depression is itself a factor with obstetrical
implications, such as prematurity, intrauterine growth
restriction and preeclampsia. On the other side, antenatal
depression is a risk factor for postpartum depression and
implicitly a risk factor for suicidal, a reason for which
antidepressive medication during pregnancy presents a
risk that cannot be ignored [15].

A study performed in Denmark on a group of 1 279 840
pregnancies between 1997 and 2010 highlighted the fact
that 142 093 of the pregnancies ended with a miscarriage,
and 276 178 ended with induced abortion. Of these, 22 884
(1.8%) pregnant women received SSRIs medication at the
beginning of pregnancy. 2 883 (12.6%) pregnant women
presented miscarriage in comparison to 11.1% miscarriage
found in pregnant women that have not been exposed to
SSRIs [15].

The high risk of miscarriage in this study is explained
by the additional risk generated by the pregnant woman’s
lifestyle, namely by alcohol intake, smoking and absence
of folic acid administration during pregnancy.

The study presents important clinical indications
regarding the counseling and guiding of women with
anxiety that received SSRIs treatment during the pre-
conception period [15].

Prenatal use of SSRIs seems to be a risk factor for
the disorders of the autistic spectrum and developmental
delays in children. Serotonin is essential in early brain
development. Prenatal used of SSRIs was associated with
autism and, to a lesser extent, to other developmental
delays [16].

Dysfunctions of serum concentrations of oxytocin may
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have bad effects upon maternal depression and upon the
newborn development.

There was established that in mothers with depression,
the determination of oxytocin in saliva presented lower
levels.

There has been observed that this decrease of salivary
oxytocin may be the consequence of abnormalities of
oxytocin receptor gene, especially in the homozygotic
genotype [17].

Abnormalities of oxytocin concentration are involved
not only in maternal depression, but also in disorders
involving social dysfunction, including autism, schizo-
phrenia and social anxiety [17].

Extrapolating, we may state that variations of oxytocin
concentration may shape the effects of maternal depression.

Girl exposure to preeclampsia in utero has been asso-
ciated to a risk twice higher for developing autism and
five times higher for developmental delay [18].

Preeclampsia may determine an abnormal neuro-
development and may disturb fetal physiology mechanisms
due to some placental abnormalities. Improving placental
perfusion may be obtained by optimizing metabolic health
before and during pregnancy [18].

Women that live in large urban areas have many more
chances, in comparison to those living in more restricted
areas, to develop postpartum depression. The risk is 40%
higher than in those living in the rural area.

Thus, there has been highlighted that global prevalence
of postpartum depression was 7.47% compared to 9.16%
for women living in the urban area, and 6.07% for those
living in the rural area [19].

More studies report fetal malformations in pregnant
women exposed to antidepressant treatment in the first
trimester, but there is no malformative defect specific to
fetuses of mothers with an antidepressant treatment [20].

The association between Paroxetine and cardiac defects
seems to have become more frequent. Using SSRIs in
the first pregnancy trimester is associated with transient
neonatal signs and with a high risk of persistent pulmonary
hypertension in the newborn babies [20].

Using tricyclic antidepressants during pregnancy is
more associated with structural malformations, but also
with perinatal complications, such as agitation, irritability,
convulsions in newborn babies [20].

There is estimated that the maximum theoretical risk
of presenting a malformation is of one in 9000 pregnant
women taking antidepressants. On the other hand, the
antidepressant treatment during pregnancy may decrease
depression recurrence between 30 and 80% [6].

Antidepressants may reversibly or permanently the
development of fetal brain, according to the moment of
exposure during pregnancy. Children of mothers exposed
to antidepressants during the third pregnancy trimester
presented motor deficiencies, they managed to stand 15.9
days later and walk 28.9 later. There have been identified
associations between antidepressant exposure during the
last pregnancy trimester and motor deficit, especially in
boys [21].

& Association of liver disease and mental
disorder

This association has been well studied, a reason for
which we will mention only a few therapeutic aspects.

In the etiological, symptomatological, clinical, paraclinical
diagnosis and conduct polymorphism of viral chronic
hepatitis, we may add the multitude of mental manifest-
tations.

Among these, depression affects up to 50% of hepatitis
C virus (HCV) patients receiving interferon treatment.
Despite all these, mental changes in this situation may
be transient and may not require any antidepressant
treatment. Many times, the symptoms disappear spon-
taneously after ending the interferon treatment [22].
Patients with C hepatitis presenting mental disorders may
benefit of integrated treatment.

A study performed on 1167 patients in three HCV
clinics showed that 65% of the patients had risk factors
for mental manifestations (Groessl — Reuters Health, 2013).
Among these, 365 patients were randomized in order to
receive integrated medical care. These patients had 1.6
times more chances of receiving antiviral treatment. Twice
more patients had a sustained viral response in the inte-
grated care group [23].

Around 40% of the patients with C virus hepatitis do
not receive a correct and complete treatment. Identifying
depression in patients with C virus hepatitis is influenced
by the interferon treatment, and its treatment would
optimize the treatment response.

There are studies showing that patients with chronic
viral C hepatitis receive a treatment that is mostly addressed
to virus suppression (80%), which may lead to the risk
of increasing drug resistance and disease progression.
The highest compliance rates have been observed in the
patients also receiving antidepressant treatment at the
same time [24].

= Association of liver disease, mental
disorder and pregnancy

Maternal prenatal anxiety and stress may have serious
consequences upon the descendants. Among these negative
consequences, we mention immune system deficiency,
which may determine the excessive use of antibiotics in
the first year of life.

Prenatal anxiety and stress have been suggestive for
using excessive antibiotics treatment in the first year of
life, especially for infections of the respiratory system,
general infectious diseases, skin diseases, etc. and they
have not been associated with diseases of the digestive
tract [25].

There is estimated that using antidepressant drugs
during pregnancy, as well as prenatal exposure to anti-
depressants may lead to potential risks. All SSRIs are
metabolized by the liver, they are dependent of the liver
enzymes presence that, in their turn, present genetic
variations. According to this genetic variation, these
enzymes play a more or less important role in the catalytic
activity. Their consequence is the variation of drug con-
centration during pregnancy, which may lead to higher
drug plasma concentrations.

As metabolic activities are altered during pregnancy,
there may appear decreases of SSRIs plasma concentra-
tions [26].

In utero exposure to antidepressants may present
additional risks for metabolic disorders, such as obesity
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and type 2 diabetes mellitus. Also, research performed on
animals that have been administered SSRIs highlighted
the presence of liver inflammatory changes and adipose
dystrophy in the newborn. The same mechanisms might
be present in humans, as the Fluoxetin serum levels
in animals are identical with serum levels identified in
pregnant women [27].

Studies on experiment animals, which had an evalua-
tion of the liver histology, liver lipid levels and inflam-
mation markers, together with the SSRIs administering,
highlighted a mild up to moderate hepatosteatosis in the
fetuses [27].

There is estimated that a fat liver is associated with
insulin resistance, and this is associated with a high risk
of type 2 diabetes mellitus, insulin resistance alteration
being also found during pregnancy. Also, in experiment
animals that had been administered SSRIs there have been
identified changes of hepatic triglycerides and cholesterol,
as well as important increases of inflammation markers
in the fetuses, regardless of their sex [27].

The increase of C-reactive protein (CRP) maternal
levels, an inflammatory reaction marker, was associated
with a high risk of almost 60% for children schizophrenia.
This was established by excluding heredocolateral ante-
cedents of the mental disorder. There is more and more
epidemiological and paraclinical proof suggesting that
infection and activation of the immune system play an
important part in the schizophrenia etiology [28].

There have been identified associations between high
levels of maternal anti-Haemophilus influenzae, rubeola,
toxoplasmosis and type 2 herpes simplex virus (HSV)
antibodies and schizophrenia in the descendants [28].

Research has identified that every mg/L of increasing
maternal CRP was correlated with an increase of the
risk for schizophrenia by 28% [28]. Also, there has been
observed that a significant increase of maternal CRP levels
during pregnancy led to autism during childhood.

& Conclusions

The distinct analysis of the association between
pregnancy, liver disease and mental disorder has revealed
great aspects. However, the simultaneous study of the
three entities has highlighted surprising changes. Thus,
these significantly influence the evolution of a chronic
liver disease, to which there may be associated mental
changes. The associated analysis of the three entities is
incomplete and does not present in its complexity the
changes highlighted by their simultaneous analysis.
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