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Abstract
Objective: The aim of this study is to identify hepatotoxic drugs and determine the main characteristics of 
drug hepatotoxicity in pregnancy. Method: We conducted a structured review of PubMed/Medline, EMBASE 
and Web of Science using the terms “Drug induced liver injury” OR Hepatotoxicity AND Pregnancy. The 
search included articles in English and Spanish with information on hepatotoxic drugs in pregnancy that were 
posted between 2005 and 2015. Items not related to pregnancy or hepatotoxicity or which were related to 
other causes of liver disease or to hepatotoxicity due to other substances were excluded. Drug information 
and patient characteristics were recorded in a table. The probability of occurrence of hepatotoxicity was as-
sessed and grouped into three categories: defined, probable, and possible. The categories of some drugs 
were determined with the RUCAM method. Results: We identified 488 articles of which 46 were selected. 
Twelve agents that are potentially heaptotoxic for pregnant women were identified: acetaminophen, alpha-
methyldopa, methotrexate, methotrexate, saquinavir, nevirapine, propylthiouracil, methimazole, carbimazole, 
nitrofurantoin, acetylsalicylic acid and piperidolate. Some characteristics associated with the drugs were time 
of reaction onset, weeks of pregnancy (3-36), risk factors (age and chronic diseases), clinical manifestations 
(elevation of transaminases, pruritus, and jaundice) and outcomes (liver transplantation and death of mother 
and/or fetus). Conclusion: Acetaminophen, alpha-methyldopa, labetalol, methotrexate, saquinavir, nevirapi-
ne, propylthiouracil, methimazole, carbimazole, nitrofurantoin, acetylsalicylic acid and piperidolate can cause 
hepatotoxicity in pregnant patients. In addition to dosage and exposure time, patient age and gestation time 
can influence presentation and severity of hepatotoxicity.
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INTRODUCTION

Prescription of drugs during pregnancy requires additional 
knowledge, especially about physiological changes that 
may lead to pharmacokinetic and pharmacodynamic varia-
bility and about possible fetal toxicity of the drugs. (1) At 
the time of prescription, the following fetal risk categories 
of medicines should be considered:
•	 A: No fetal risks in trimester

•	 B: No fetal risks have been demonstrated in animal studies
•	 C: Animal studies show adverse effects on the fetus
•	 D: There is clear evidence of fetal risk, use only after 

under risk-benefit assessment
•	 X: Contraindicated in pregnancy because of clearly 

defined evidence of fetal damage (2-4).

Beyond the risk of teratogenesis, hepatic toxicity is a signifi-
cant risk for the fetus and even for the pregnant woman. (1, 4)
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Gastrohepatic alterations characteristic of pregnancy, 
which are reversed after delivery, may develop.  Among 
them are hyperemesis gravidarum, cholestasis gravidarum, 
toxemia gravidarum, HELLP syndrome and acute preg-
nancy steatosis which have nonspecific symptoms inclu-
ding nausea, vomiting, jaundice, pruritus and increased 
transaminases. (5). The physician must identify these alte-
rations and differentiate them from hepatic lesions asso-
ciated with the use of drugs. This work can be improved 
by the availability of accurate and reliable information on 
medications and other substances that may cause hepatic 
toxicity to the mother and/or damage to the fetus.

Although information is available about hepatic toxicity 
of many drugs in pregnancy including macrolides and tetra-
cyclines, (6) antiretrovirals (nevirapine), (6-8) psychiatric 
drugs (lithium, carbamazepine), (9) and antithyroid drugs 
(Propylthiouracil and methimazole) (10, 11) this informa-
tion is often incomplete and  limited to characteristics rela-
ted to the adverse event. The objectives of this study were 
to identify drugs that are hepatotoxic during pregnancy 
and to determine the most important characteristics asso-
ciated with hepatotoxicity.

METHOD

Structured Review

A structured review was conducted in PubMed/Medline, 
EMBASE and Web of Science using the terms, “Drug 
induced liver injury OR Hepatotoxicity AND Pregnancy”. 
Search filters were used to find articles in English and 
Spanish, articles about humans and women, articles full 
text access and articles with key words in the title or abs-
tract published between 2005 and 2015. Articles with 
information related to hepatotoxicity in pregnancy caused 
exclusively by medications were included. Articles with 
information unrelated to pregnancy or drug hepatotoxi-
city, as well as those related to other causes of liver disease 
or other types of substances, were excluded. In order to 
expand the sources of information, the references of the 
articles included which were considered relevant to the 
topic were also taken into account. Articles were reviewed 
and information was extracted by two reviewers.

The following information was recorded: pharmacolo-
gical group, drug, the number of articles that identified an 
event, classification of risk in pregnancy according to the 
FDA, the dose (mg/day) used, the time of onset of the 
event , clinical manifestations, likelihood of hepatotoxicity, 
(12, 13) the prevalence of hepatotoxicity due to each drug, 
weeks of gestation, risk factors, outcome, how the event 
was treated, and liver enzyme values.

Assessment of the Occurrence of Hepatotoxicity

The assessment of the occurrence of hepatotoxicity was 
based on the probability of its occurrence. This was esta-
blished in three categories, consistent with the level of evi-
dence found:
•	 Defined: evidence in meta-analyzes, systematic reviews 

or clinical trials (randomized or not)
•	 Probable: analytical or descriptive studies in three or 

more clinical case reports
•	 Possible: fewer than three reported cases or recommen-

dations from expert groups. (12)

In addition, when case reports provided sufficient infor-
mation, the Roussel Uclaf Causality Assessment Method 
(RUCAM) was used to determine causality of the suspec-
ted drug. (13)

RESULTS

Five hundred and thirty-one articles were identified. When 
the duplicates were removed, 488 references were obtained. 
Of these, 46 were included. Ten additional articles con-
sidered relevant to the theme were also included (Figure 
1). With the information from these articles, the following 
12 drugs with probability of causing hepatic toxicity in 
pregnancy were identified: acetaminophen, methyldopa, 
methotrexate, saquinavir, nevirapine, propylthiouracil, 
methimazole, carbimazole, nitrofurantoin, acetylsalicylic 
acid and piperidolate. In addition, the principal charac-
teristics associated with each of these were determined 
(Table 1). Relevant data on each drug identified as having 
probability of causing hepatotoxicity in pregnancy in the 
published case reports was assessed and is presented below.

Analgesics/antipyretics

Acetaminophen is used to control pain at considerable dosa-
ges. Hepatic toxicity was identified in a 22-year-old woman 
at 14 days. Liver transplantation and termination of preg-
nancy with misoprostol were required. (14) Toxicity was 
manifested by abdominal pain, jaundice, liver damage and 
hepatic necrosis in the fetus. (14, 15) In general, it is accep-
ted that toxicity is due to a metabolite of acetaminophen, 
N-acetyl-p-benzoquinone imine.

Antihypertensives

Methyldopa administered alone has had 5 cases of reported 
hepatic toxicity which occurred between weeks two and nine 
after start of treatment in women between the ages of 22 
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and 40 years. The drug should be discontinued to improve 
elevation of transaminases and symptoms such as jaundice, 
itching, fatigue, anorexia, nausea, and vomiting. (16)

Methyldopa administered together with labetalol has had 
one case reported. A woman who used these medications 
concomitantly to treat high blood pressure had symptoms 
including jaundice and pruritus at 20 weeks of pregnancy 
which developed into liver failure that required transplan-
tation. It was not possible to establish which medication 
was responsible for the liver damage. (17)

Antineoplastics

Methotrexate is used to treat gestational trophoblastic 
disease. It was associated with hepatotoxicity in 7 case 

reports which were characterized by increased hepatic 
enzymes. The drug was suspended and replaced with other 
alternatives. (18)

Antiretrovirals

The objectives of pharmacotherapy with antiretroviral 
drugs include preventing transmission of the human 
immunodeficiency virus (HIV) from mother to child. (7, 
19, 20) Hepatic toxicity due to antiretrovirals occurs in 5% 
of cases. (21)

Saquinavir has had one case of hepatotoxicity reported. 
One month after starting antiretroviral therapy (2,000 
mg/day), a patient who was 29 weeks pregnant developed 
a hepatocellular lesion characterized by elevation of tran-

Search terms Drug induced liver injury OR Hepatotoxicity AND Pregnancy

Figure 1. Overall results of the structured review: hepatotoxicity due to medication during pregnancy 

PubMed/Medline: 368

References relevant to 
topic: 10

Filters: Complete text, 
English, Spanish, 2005- 
2015, humans, women

Web of Science: 104EMBASE: 59

Total articles excluding 
duplicates: 488

Articles that met selection 
criteria: 46

Total articles included: 56

Medications associated with 
hepatotoxicity during pregnancy: 

12

Probability of causing hepatotoxicity (according to level of evidence): 
- Defined: 1 (nevirapine) 
- Probable: 3 (methyldopa, methotrexate, propylthiouracil) 
- �Possible: 8 (Labetalol, acetaminophen, acetylsalicylic acid, 

saquinavir, methimazole, carbimazole, nitrofurantoin, and 
piperidolate)

Articles excluded: 442

Hepatotoxicity 
caused by other 
substances: 5

Other causes of 
liver disease: 3

Not related to 
hepatotoxicity: 10

Not related to 
pregnancy: 424
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DISCUSSION

This study identified twelve drugs from seven pharmaco-
logical groups which are likely to cause  hepatic toxicity 
during pregnancy: acetaminophen and acetylsalicylic acid 
(analgesics), methyldopa and labetalol (antihypertensive 
agents), methotrexate (antineoplastic agents), saquinavir 
and nevirapine (antiretroviral agents), propylthiouracil, 
methimazole and carbimazole (antithyroid agents), nitro-
furantoin (antibiotics) and piperidolate (anticholinergic 
agent). Although hepatic toxicity due to psychiatric medi-
cations has been reported, (9) this structured review found 
no evidence of a clear causal relationship between the use 
of these drugs and hepatotoxicity during pregnancy. This 
could be due to limited information about this topic.

In general, the establishment of causality of hepatotoxi-
city in pregnancy requires determination of whether the 
cause is the drug cause or other pathologies typical of preg-
nancy. These include intrahepatic cholestasis in the third 
trimester which is associated with hormonal changes and 
polymorphisms. (50-56) 

Drug typing together with characterization of the most 
influential factors in this health problem could contribute 
to early identification of problems related to these phar-
macological agents. Teenage women and women in their 
twenties may be at increased risk for liver problems due to 
the use of medications such as methotrexate, methyldopa 
and propylthiouracil. (16, 18, 40, 46). Dosages used by 
patients presenting with hepatotoxicity during pregnancy 
were within the usual limits, except for acetaminophen. In 
that case the patient erroneously believed that 8-9 g/day 
was safe. (14),

Information about the frequency of toxic reactions in the 
liver during gestation is scarce for acetaminophen, acetylsa-
licylic acid, piperidolate, nitrofurantoin, methotrexate and 
methyldopa whereas for antithyroid drugs, hepatic toxicity 
has been found to occur in 0.1% to 0.2% of the pregnant 
population who use these drugs. (11) The time to onset 
of toxic reactions after administration of antithyroid drugs 
and acetaminophen has been estimated in days, (14, 40) 
whereas for saquinavir, methyldopa and piperidolate it has 
been estimated in months. (16, 22, 49) Hepatotoxic reac-
tions to methotrexate have occurred when patients were in 
or around the third week of pregnancy but have occurred in 
the tenth week or later with acetaminophen, methyldopa, 
nitrofurantoin, nevirapine, saquinavir and antithyroid 
agents. (16, 18, 22, 33, 46, 48)

According to the FDA’s risk classification, antithyroid 
drugs (D) and methotrexate (D/X) are the drugs with the 
highest risk of causing harm to the fetus and may even cause 
death. (4, 45) Nevertheless, this review found one case of 

saminases and hepatitis. Suspension of medication was 
recommended in order to improve the symptoms (22).

Nevirapine is a drug with defined likelihood of causing 
hepatotoxicity. However, the risk of toxicity in neonates 
from indirect exposure has not yet been defined. (20) 
Toxic reactions may occur between 10 and 280 days after 
initiation of treatment. (23-26) Hepatotoxicity has been 
reported in patients aged 18-45 years, (21, 24-27) with 
elevated transaminases and rashes. (23, 26-37) One case of 
ductopenia characterized by a type of cholestatic lesion has 
been reported. (25) Management is based on the suspen-
sion of nevirapine and change of pharmacotherapy. (23, 
26-29) The frequency of hepatotoxicity due to this drug 
varies between 0.5% and 20%. (24, 30, 31, 34, 37-39)

Antithyroid agents

These medicines have been used to treat pregnant women 
with problems of hyperthyroidism and Graves’ disease. The 
frequency of hepatotoxicity for this group of drugs ranges 
from 0.1%  to 0.2%, and is idiosyncratic. (11)

Propylthiouracil has been reported to cause edema, jaun-
dice, pruritus and rashes in women who are 10-14 weeks 
pregnant. (40-42) Management has been through sus-
pension of the drug and the treatment of symptoms with 
pharmacotherapy. (40-44) Hepatic toxicity was idiosyn-
cratic, with consequences such as hepatic failure, liver 
transplantation, maternal death and neonatal death. (42, 
45-47) Nevertheless, its use may be chosen during the first 
trimester of pregnancy because it is associated with a lower 
incidence of birth defects than methimazole. (45, 47)

Methimazole and carbimazole can cause cholestatic hepatic 
toxicity of type as well as choanal and esophageal atresia, (11, 
47) omphalocele, and fetal hyperthyroidism. (11) In general, 
its use should be avoided during the first trimester of preg-
nancy because of the high incidence of birth defects. (45)

Antibiotics

Nitrofurantoin has been reported to have caused elevation 
of transaminases in a 36-weeks pregnant woman patient 
who was being treated for a urinary tract infection. After 
suspensión of the medication, symptoms resolved. (48)

Other Medications

Acetylsalicylic acid and piperidolate have had two cases of 
36-year-old women who developed liver damage from 
these drugs reported. Both had elevated hepatic enzymes, 
one at 9 weeks of pregnancy due to acetylsalicylic acid, and 
the other at 13 weeks due to piperidolate. (49)
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Table 1. Characteristics associated with hepatotoxic drugs used in pregnancy

Pharmacological 
group

Drug (number 
of articles) - 

(classification of 
risk in pregnancy, 

according to 
FDA)

Dose (mg/day) Time of 
onset

Clinical 
manifestations

Probability of 
hepatotoxicity (12) 
(RUCAM Rating) 

Prevalence of 
hepatotoxicity

Weeks of 
pregnancy

Risk factors Outcome and 
management

Liver 
enzymes

Analgesics/
antipyretics

Acetaminophen 
(2) - (B) (4)

8,000-9,000 
(14)

14 days later 
(14)

Abdominal pain, 
scleral icterus, 
encephalopathy, 
jaundice, fulminant 
hepatic failure
Hepatic necrosis in 
the fetus
Anorexia, nausea, 
vomiting, jaundice 
and liver damage 
in the mother  (15)

Possible (RUCAM: 
probable)

No information 19 (14)) Female 22 
years old (14)

Liver 
transplantation, 
pregnancy 
terminated due 
to misoprostol 
(14) 

ALT: 1,436
U/L AST: 1,064 
U/L
TBR: 2.8 mg/
dL (14)

Analgesics Acetylsalicylic 
acid (1) (category 
C/D) (3)

No information 3 weeks later 
(49)

Elevation of liver 
enzymes (49)

Possible
(RUCAM: probable)

No information 9 (49) Female 36 
years old (49)

No information TBr: 215.5 
umol/L (49)

Antihypertensives methyldopa (2) 
(category B/C) (3)

500-1,000 (16) 2-9 weeks 
later (16) 6 
weeks later 
(53)

Elevation of 
transaminases, 
fulminant hepatitis, 
jaundice, pruritus, 
dark urine, pale 
stools, malaise, 
fatigue, anorexia, 
nausea and 
vomiting (16, 53) 

Probable
(RUCAM: probable)

No information 12-13 
weeks 
(women 
33 and 34 
years of 
age)

Women of 22, 
30, 33, 34, 37 
and 40 years 
of age (16, 
53)

Suspension of 
the drug and 
improvement of 
symptoms (16)

AST: 412 U/L
ALT: 685 U/L
TBR: 160 
μmol/L
AP: 301 U/L 
(16)

Antihypertensives Concomitant use 
of methyldopa 
(category B/C) 
(3) and labetalol 
(category B/C) 
(3) (1)

No information 8 weeks 
(methyldopa) 
and 4 weeks 
(labetalol) 
(17)

Elevation of liver 
enzymes, jaundice 
, Pruritus, choluria, 
acholia (17) 

Possible
(RUCAM: probable 
for both drugs)

No information 20 (17) Female 36 
years old (49) 
HT, diabetes, 
obesity (17)

Suspension 
of medication, 
Liver 
transplantation 
(17)

ALT: 1406 U/L
AST: 2701 U/L
FA: 159 U/L
BT:304 mmol/L 
(17)

Antineoplastic 
agents

Methotrexate (1) 
(D/X category) (4)

40 mg/m2 
intramuscular 
(18)

No 
information

Elevation of liver 
enzymes (18)

Probable (RUCAM: 
could not be 
determined)

No information 3.2±2.9 
(18)

66 women 
with average 
age of 28.7 ± 
9.5 (18)

Suspension 
of medication 
and change to 
actinomycin D 
(18)

No information
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Pharmacological 
group

Drug (number 
of articles) - 

(classification of 
risk in pregnancy, 

according to 
FDA)

Dose (mg/day) Time of 
onset

Clinical 
manifestations

Probability of 
hepatotoxicity (12) 
(RUCAM Rating) 

Prevalence of 
hepatotoxicity

Weeks of 
pregnancy

Risk factors Outcome and 
management

Liver 
enzymes

Antiretrovirals Nevirapine (22) 
(category C) (4, 
6, 52)

200-400 (3, 23, 
24, 31, 32, 34, 
54)

From 10 
days after 
(23-26, 29, 
31-34, 55) 

Elevation of 
transaminases 
(32-35, 54), 
rash (21, 32-34, 
56) hepatitis, 
pruritus, abdominal 
pain (24), 
eosinophilia (34), 
encephalopathy (7)
jaundice (24, 54)

Defined (RUCAM: 
probable) (25)

0.5% (30), 1% 
(56), 4%-6% 
(24), 6.8% (38), 
13.3% (36), 
20.3% (31)

20-34 (24-
27, 30-34)

Woman 
between 
18-45 years 
of age
Virus 
Hepatitis B 
and C virus 
(21, 54)

Suspension of 
medication (25-
28) and rash 
management 
with 
betamethasone 
(34)
Death (7)

ALT: 1005 (7), 
235, 295, 241 
(34), 179 (25)
AST: 1276 (7), 
309, 152, 306 
(34), 103 (25)
AP: 496 U/L
TBr: 10.5 mg/
dL (25)

Saquinavir (1) 
(category B) (6, 
52)

2,000 (22) 1 month after 
(22)

Cytolytic hepatitis, 
transaminase 
elevation (22)

Possible
(RUCAM: could not 
be determined)

7% (22) 29.3 (22) No 
information

Suspension of 
medication and 
resolution of 
symptoms (22)

AST: 303
ALT: 351 (22)

Antithyroid agents Methimazole (3) 
Carbimazole (2) 
(category D) (4) 

Carbimazole: 
10-30 (11) 
Methimazole: 
No information

17 days after 
(40, 45)

Congenital 
defects: choanal 
and esophageal 
atresia (11, 47), 
omphalocele 
and fetal 
hyperthyroidism 
(11)

Possible
(RUCAM: could not 
be determined)

0.1%-0.2% (11) No 
information

No 
information

Suspension of 
medication (11)

No information

propylthiouracil (8) 
(category D) (4)

50-1,400 (40-
44, 46)

17 days after 
(40, 45)

Elevation of 
transaminases, 
jaundice, 
(41-44) fetal 
hyperthyroidism, 
(11) pruritus, 
rash, (8) hepatic 
insufficiency (45, 
46)

Probable
(RUCAM: probable) 
(41, 42)

0.1% -0.2% (11, 
43) 3.9% (44)

10-25 (41-
42, 46)

22 and 36 
years old 
(41-44, 46)

Liver 
transplantation 
(45-47), fetal 
death (45) 
Suspension of 
medication (32, 
41-44)

ALT: 399 IU/L
AST: 590 IU/L
FA: 677 IU/L
BT: 15,9 mg/
dL (41)

Antibiotics Nitrofurantoin (1) 
(category B) (4, 6)

100 (48) 10 days after  
(48)

Elevation of 
transaminases (48)

Possible
(RUCAM: probable)

No information 36 (48) Female 31 
years old (48)

Favorable 
evolution (48)

AST: 420 U/L
ALT: 861 U/L (48)

Anticholinergic 
agents

Piperidolate (1) 
(category C)

No information 7 weeks after 
(49)

Hepatic enzyme 
elevation (49) 

Possible
(RUCAM: Possible)

No information 13 (49) Female of 36 
years old (49)

No information BT: 389,9 
umol/L (49)

ALT: alanine aminotransferase; AST: aspartate aminotransferase; TBr: total bilirubin; AP: alkaline phosphatase

Table 1. Characteristics associated with hepatotoxic drugs used in pregnancy. Continued
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hepatotoxicity in a pregnant woman due to acetaminophen 
(classified in category B) has been reported to have resulted 
in maternal liver transplantation and fetal death. (4, 14)

Elevation of transaminases is a frequent and important 
manifestation of liver damage caused by drugs used during 
pregnancy. (11, 16, 18, 22, 32-35). In the cases of aceta-
minophen, nitrofurantoin, methyldopa and nevirapine, 
levels of aspartate-aminotransferase (AST) and alanine-
aminotransferase (ALT) were more than 10 times the 
upper limit of normal. (7 , 14, 16, 48) Other nonspecific 
symptoms such as jaundice, vomiting, pruritus and ano-
rexia may also appear in these patients. (15, 16, 34, 40) On 
the other hand, acetaminophen may cause hepatic necrosis 
in the fetus while methimazole and carbimazole may cause 
birth defects (11, 15, 47). Management of hepatotoxicity 
in pregnant women has been suspension of the suspected 
drug which has improved symptoms in some cases.

There are doubts about the safety of nevirapine during 
pregnancy as documented by the varied incidence repor-
ted in studies. (30, 31, 36) In this sense, it is important to 
emphasize that use of nevirapine can cause liver toxicity in 
pregnant women even though it does not seem to cause 
birth defects. (7, 8, 34)

The probability of causing hepatotoxicity of the drugs 
identified in this review varies. Most of them presented 
differences in the assessments from the two different 
methods used according to the level of evidence and the 
RUCAM scale.

This review has shown that, in addition to dosage and 
time of exposure to a possibly hepatotoxic drug, the  the age 
of the pregnant woman and the time of gestation should be 
variables used in assessment and clinical follow-up of these 
women. This practice could help control the risk of fatal 
outcomes associated with hepatotoxicity for the mother 
and/or fetus. Nevertheless, these measures require further 
study to explore this effect. In this sense, it is important to 
emphasize that the risk of hepatotoxicity for the group of 
drugs identified varies from defined to probable to possible 
and that this information could be used to improve risk/
benefit analysis.

CONCLUSION

Acetaminophen, methyldopa, methotrexate, saquinavir, 
nevirapine, propylthiouracil, methimazole, carbimazole, 
nitrofurantoin, acetylsalicylic acid and piperidolate may 
cause hepatotoxicity in pregnant patients. In addition to 
the dose and time of exposure to the drug, age and gesta-
tion time may influence the presentation and severity of 
hepatotoxicity. The available information on hepatic toxi-
city of drugs during pregnancy is limited.
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