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1 | BACKGROUND

Norethisterone is a progesterone commonly used for
contraception and in the treatment of some gynecologi-
cal disorders including menorrhagia, delaying menstru-
ation, abnormal uterine bleeding, and breast cancer.’
Estrogen has been more associated with liver injuries
than progesterone. However, a few cases of progesterone-
induced liver injury have been reported in the literature.
The plausibility of the association and the mechanism of
progesterone-induced hepatic injury are not well under-
stood. One study reported the effect of sex hormones on
the development of halothane-induced hepatic injury in
mice.” In this study, pre-treatment of mice with estradiol

| Ahmed Awaisu*

We report a case of probable norethisterone-related liver injury, manifesting as a
significant rise in liver transaminases in a 62-year-old woman. Upon discontinu-
ation of norethisterone, liver transaminases decreased to normal level within two
weeks. Knowledge of rare adverse effects of drugs such as norethisterone is nec-
essary for rapid identification and management, especially in patients with risk
factors such as non-alcoholic liver disease and obesity.

adverse drug reaction, drug-induced hepatitis, liver injury, liver transaminases, norethisterone,

diminished the effects of the liver injury, while progester-
one intensified it.?

In this case report, we present a case of a patient who
developed abdominal pain and vomiting associated with
elevation of liver transaminases following the initiation of
norethisterone tablets for the treatment of excessive vag-
inal bleeding. The Roussel Uclaf Causality Assessment
Method (RUCAM), a causality assessment tool that is
used specifically for suspected cases of drug-induced liver
injury,> was applied to determine causality in this case.
RUCAM includes the time of onset of the liver injury in
relation to initiation of the drug, use of concomitant med-
ications with a potential for liver injury, exclusion of non-
drug causes of liver injury, response to drug withdrawal
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(subsequent course of injury), response to re-challenge,
and specific risk factors (alcohol, age, pregnancy). Cases
are assigned a score from —9 to +14 with <3 indicating
unlikely, 4-5 possible, 6-8 probable, and >8 indicat-
ing highly probable drug-induced hepatotoxicity.” In
our case, the RUCAM score was +10, indicating highly
probable drug-induced liver injury. Similarly, using the
Naranjo Adverse Drug Reaction Probability Scale, a score
of 7 was obtained, indicating a probable drug-induced
hepatotoxicity.®

2 | CASE DESCRIPTION

A 62-year-old woman (BMI: 36.3 kg/m?*) with a chief com-
plaint of vaginal bleeding for two weeks attended a primary
health center and was diagnosed with post-menopausal
bleeding secondary to multiple fibroid uterus. She was
started on norethisterone 5 mg per oral twice daily. Three
weeks later, she presented to the emergency department
of a secondary-level hospital with chief complaints of
heavy bleeding, nausea, vomiting, and abdominal pain for
two days. A previous record indicated that her baseline
liver function test was normal [normal range of ALT (0-
30), AST (0-31)]. At the time of presentation (i.e., about
three weeks after starting the norethisterone), ALT and
AST levels were elevated >20 times and >15 times above
the baseline, respectively (see Table 1). Other liver func-
tion test parameters and coagulation profile were unre-
markable (Table 2).

In addition, bilirubin, lipase, and amylase levels were
within normal limit. However, abdominal ultrasound scan
revealed fatty changes in the liver (suspected to be mild
steatohepatitis due to non-alcoholic fatty liver disease),
while transvaginal scan showed multiple fibroid uterus.
The patient denied any use of herbal medications or use
of alcohol. Her viral workup was negative for HBsAg,
anti-HCV, IgM anti-HAV, and IgM anti-HEV, while auto-
immune workup was negative for anti-nuclear antibody,

TABLE 1 Trend in liver transaminases fluctuation in a patient
who received norethisterone 5 mg twice daily per oral for the
treatment of abnormal uterine bleeding

Time/parameter
(normal range) ALT (0-30 U/L) AST (0-31 U/L)
Baseline 25U/L 23 U/L
3 weeks after 731 U/L 487 U/L
initiation of
norethisterone
3 weeks after 20.1 U/L 17 U/L

discontinuation of
norethisterone

anti-LKM, anti-mitochondrial antibody, and smooth
muscle antibody. The liver transaminases progressively
decreased and returned to normal levels over 2-3 weeks
upon discontinuation of norethisterone. A thorough med-
ication reconciliation was conducted through interview-
ing the patient and checking our electronic medical record
system (CERNER). It was confirmed that she was not tak-
ing any chronic or acute medications (either prescribed or
over-the-counter) before starting norethisterone.

3 | DISCUSSION

Different types of liver injuries including cholestatic in-
jury, hepatitis, benign neoplasms, peliosis hepatitis, si-
nusoidal obstruction syndrome, and increase in size of
pre-existing hemangioma's have been associated with fe-
male sex hormones or oral contraceptives. High doses of
progestins can lead to elevation of liver enzymes usually
within one to two weeks of treatment initiation, and typi-
cally manifest as serum aminotransferase (ALT and AST)
elevations without elevations in alkaline phosphatase
(ALP) or bilirubin. With dose modification or discon-
tinuation of therapy, these abnormalities usually resolve
rapidly. There are few published case reports showing
symptoms such as nausea, vomiting, and abdominal
pain with rise in serum aminotransferases and jaundice
during progesterone therapy, but there was no clear re-
lationship to progesterone therapy. The mechanisms of
progesterone-induced hepatic injury are not fully under-
stood. One reported mechanism is that the cholestatic
jaundice reported with progesterone-only therapy may be
due to estrogenic compounds that might be the metabo-
lites of semi-synthetic progesterone.* Another mechanism
is based on a study in animal models, which indicates that
progesterone can increase the production of proinflam-
matory cytokines which may have a role in progesterone-
induced hepatic injury.’

One case series involving three cases of norethisterone-
related liver injury was published in the literature.® In these
cases, ALT and AST levels were elevated to >10 times the
upper limit of normal (ULN). In addition, the liver transami-
nases levels returned to near-normal range within two weeks
of the drug discontinuation, reflecting the trend in our case
report.® In the current case report, the patient's history and
laboratory investigations excluded any other drug and non-
drug causes for hepatitis, particularly the use of any other
drugs or herbs. The symptoms, laboratory findings, clinical
presentations, and resolutions were strongly associated with
norethisterone use and discontinuation. While the patient's
underlying non-alcoholic fatty liver disease could result in
mild steatohepatitis which might have coincided with the
increase in liver enzymes, the acute and high rise in the
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TABLE 2 Trend in other liver function test parameters and coagulation profile in a patient who received norethisterone 5 mg twice daily

per oral for the treatment of abnormal uterine bleeding

INR
Time/parameter (normal range) (critical high >4.9)
Baseline 1
3 weeks after initiation of norethisterone 1.1
3 weeks after discontinuation of 1

norethisterone

liver enzyme suggests that the episode is more likely to be
drug-induced. Nevertheless, non-alcoholic fatty liver disease
maybe a potential risk factor for drug-induced liver injury
and potentially more severe injury.”” Studies have reported
several drugs that may induce liver injury in the context of
obesity and non-alcoholic fatty liver disease.” Therefore,
this patient has at least two underlying risk factors for drug-
induced liver injury (i.e., obesity and non-alcoholic fatty
liver disease). However, after gastroenterology consultation,
it was deemed that biopsy was not required for definitive di-
agnosis since the patient was on norethisterone which can
cause hepatitis or cholestasis, coupled with the chronologi-
cal improvement in liver function test post-discontinuation
of norethisterone.

In the previously published literature, there are some
case reports describing hepatic effect of norethisterone
represented as cholestasis'™!" or jaundice,'>'* but very few
reports about isolated elevated liver transaminases.®'* It is
very important for clinicians to collect more information to
help in identifying drug-induced hepatic disturbances, so
the offending drugs can be discontinued, and appropriate
treatment and follow-up initiated. In addition, before initi-
ation of oral contraceptive pills, clinicians should recognize
and advise patients who are at risk for the development of
complications such as individuals with alcohol use disorder
or those with advanced age. FDA guidelines for industry on
drug-induced liver injury recommend treatment discontin-
uation in the presence of transaminases >8 times the ULN
or >5XULN for more than 2 weeks.'*

4 | SUMMARY

We report a case of probable norethisterone-related liver in-
jury, manifesting as a significant rise in liver transaminases
in a 62-year-old woman who received norethisterone for the
treatment of excessive vaginal bleeding due to a large uter-
ine fibroid. Approximately, two weeks after the initiation of
norethisterone, liver function test showed marked elevation
of liver transaminases, suggesting norethisterone-induced
liver injury. Upon discontinuation of norethisterone, the
levels of the liver transaminases decreased to near normal

Bilirubin Albumin
aPPT (24.6-31.2 s) (0-21 pmol/L) (35-50 g/L)
24 7 35
19.8 9 31
239 7.1 33.4

within two weeks. Adverse drug reaction (ADR) prob-
ability was assessed using two different tools. Roussel Uclaf
Causality Assessment Method (RUCAM) for drug-induced
liver injury indicated “highly probable” ADR with a score of
+10, while Naranjo Probability Scale indicated “probable”
ADR with a score of 7.

5 | CONCLUSION

This case report emphasizes the importance of having
awareness about potentially serious effects, history as-
sessment, and medical consequences of liver injury due to
norethisterone which is commonly used for many gyneco-
logical disorders. Prompt withdrawal of drug can lead to
predictable recovery and favorable clinical outcomes as
seen in the reported case. It is important for clinicians to
consider risk factors such as obesity and non-alcoholic
fatty liver disease when initiating patients on norethister-
one or other hepatotoxic drugs.
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