Norethisterone-induced cholestasis: A case report
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ABSTRACT
 Case presentation: This case report concerns a 49-year-old woman who developed norethisterone drug -induced cholestasis , a progestin contraceptive, which is quite rare complication generally observed with estrogenic component of combined oral contraceptive pill. 
Key Clinical Message :
The oestrogenic component of combined oral contraceptive pill is the one generally believed to be responsible for drug -induced cholestasis.Progesteron-only induced-cholestasis is quite rare and could be triggered by underlying predispositions.
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INTRODUCTION
Combination oral contraceptive steroids are rarely associated with cholestasis that resembles to intrahepatic cholestasis of pregnancy. The oestrogenic component of the combined oral contraceptive pill is believed to be responsible. However, high doses of progestin can lead to liver enzyme elevation, which usually occurs 1 to 2 weeks after initiating the treatment and mostly consists of serum aminotransferase elevation with no changes in alkaline phosphatase or bilirubin . we report a case of cholestasis induced by norethisterone, a progestin contraceptive, which resolved after withdrawal of these pills. 
CASE REPORT 
A 49 -year-old woman was admitted to Gastroenterology Unit in December 2020 for jaundice with pruritus. The medical history showed an hepatic hydatid cyst operated 20 years ago . Otherwise, she didn’t have any family health history of liver disease nor personal history of alcohol use or substance abuse.
The patient had a metrorrhagia for which she was prescribed Primolut-Nor a progestin-only contraceptive, initiated the first of October 2020. 
Two and a half months later, she presented with jaundice, tiredness, and intense pruritus. Symptoms started 10 days before presentation and included dark urine. She had no complaints of abdominal pain or fever.
The physical examination showed slight jaundice associated to scratching lesions. The abdominal examination showed neither hepatomegaly nor splenomegaly.
Blood tests revealed Hb = 11,5 (g/dL) and normal eosinophil and platelet count with a total bilirubin of 127 mmol/L (upper limit, 17 mmol/L), direct bilirubin 89 mmol/L (upper limit 5 mmol/L), alkaline phosphatase 240U/L (upper limit, 120 U/L)  with normal value of prothrombin time, aspartate aminotransferase ,alanine aminotransferase and Gamma-glutamyl transferase(Ggt) after several controls. Abdominal ultrasound imaging showed no abnormalities, with no signs of bile duct dilatation. Etiological assessment of intrahepatic cholestasis revealed :
Negative serologic tests for acute and chronic viral hepatitis (B, C, A and E), negative Anti-nuclear antibody, anti-mitochondrial antibody (AMA) and anti-smooth muscle antibody.
MRI imaging of the Biliary Tract was normal .
full investigation revealed no explanation for jaundice except for contraceptive pill .With a Roussel Uclaf Causality Assessment Method (RuCAM) score=6 (Fig1) contraceptive pills were deemed to be responsible. 
Norethisterone pill was stopped, and  the patient received  a symptomatic treatment based on antihistamines  and empirical course of rifampicin 400 mg daily which led to  rapid clinical improvement and slower biochemical response.(Fig 2)
 Liver biopsy showed portal and intralobular inflammation with images of lymphocytic cholangitis and slight macrovacuolar steatosis.(Fig3)
Her symptoms subsided completely and her liver biochemistry was normal after 6 months.
DISCUSSION
We present a case of cholestatic type Drug Induced Liver Injury (DILI) due to Norethisterone , this diagnosis was made for several reasons; First of all, the relatively long period of pruritus antedating the onset of jaundice ,which occurred two and a half months after the initiation of the treatment, conformingly with cases published in literature. Secondly, the progressive resolution after cessation of progesterone pills. Our patient also presented with  normal GGt level associated to the presence of portal and intralobular inflammation with images of lymphocytic cholangitis.
 The normality of GGT level in intrahepatic cholestasis is exceptional and tend to occur in infants or young children with some types of familial intrahepatic cholestasis such as progressive familial intrahepatic cholestasis type 1 and 2 or in adenosine triphosphate-binding cassette(ABCB4) mutations. Benign recurrent intrahepatic cholestasis can also lead to progressive familial intrahepatic cholestasis with low serum GGT[1, 2]. 
Oral contraceptives are currently available under combination of both an estrogen and a progestin or progestin-only preparations on the market. The estrogen component is either ethinyl-estradiol or mestranol. The progestin component is one of six commercially available 19-nortestosterone derivatives (norethindrone, ethynodiol diacetate, norethynodrel, norgestrel, Ievonorgestrel, or norethindrone acetate) [3]. 
 Liver-exposure to the high levels of sex steroids via the portal circulation puts this organ at risk for the adverse effects of these drugs. The majority of women taking oral contraceptives won’t have hepatobiliary effects. Only a  small number may sustain hepatic changes varying from benign intrahepatic cholestasis to the development of benign or even malignant tumors of the liver.
Oral contraceptives acute cholestatic injury has become less common as the doses of estrogens and progestins have been reduced in more recent formulations.
The oestrogen component of combined oral contraceptive pills is usually described as responsible  for the rare development of intrahepatic cholestasis[4].  Oestrogen induced cholestasis was described especially in women with a history of idiopathic cholestasis of pregnancy and a potential genetic component involving the bile salt export pump (BSEP) and ATP-binding cassette sub-family B 11-member gene (ABC B11)[5, 6].Studies in rats suggest that canalicular bile transporters such as  multidrug resistant protein 2 (MRP-2) ,responsible for biliary secretion of bilirubin glucuronides, may be implicated in oestrogen-induced cholestasis[7]. 
 In distinction to oestrogens, progestogens are rarely  implicated in cholestasis[8, 9]. In fact ,it is generally assumed that progesterone-only contraceptives are safe, and it would be a solution to  avoid recurrence of hepatic problem previously described  with combined contraception . However, there are reports of intrahepatic cholestasis with high doses of progesterone used to treat women with breast cancer[10]. 
Furthermore , the serum concentration of sulphated metabolites of progesterone is known to be elevated in patients with obstetric cholestasis with large amounts of sulphated progesterone metabolites excreted in their urine  which suggested that progesterone metabolites may have an important role than oestradiol metabolites in the pathogenesis of obstetric cholestasis [11, 12]. 
The mechanism of cholestasis induced by progesterone could be explained by a reduction of  Na+-dependent and Na+-independent influx of the primary bile acid taurocholate into primary human[6, 13]. 
Drug‐induced cholestasis can have several histologic features with the most common form is cholestatic hepatitis . The second form is  bland cholestasis, typically associated with oral contraceptives and anabolic steroids, is characterized by canalicular dilatation and bile plugs but without significant inflammation[14]. We believe that progesterone had triggered a drug-induced cholestasis in a susceptible patient presenting with a cholangiopathy due to steatosis and /or genetic predispositions. 
Conclusion 
Progesteron-only contraceptive pills is frequently used for hormone imbalance and reversible means of birth control.Nevertheless, induced- drug cholestasis is quite rare with these pills and could be triggered by underlying predispositions. 
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abréviation: ALT, alanine aminotransferase; Alk P, alkaline phosphatase; ULN, upper limit of the normal range of values.
Figure 1: Roussel Uclaf Causality Assessment Method (RUCAM) according to our case report . 



Figure 2: Hepatic test during disease monitoring.
Abreviation : ALP :alkaline phosphatase,ALT :alanine aminotransferase,GGT:Gamma-glutamyl transferase
A
B













Figure 3: Histology results  showed
                A/ Foci of steatosis and intralobular lymphocytic infiltrate (HE x 100)
                B/ Portal inflammation with lymphocytic cholangitis (Arrow) (HE x 400)
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RUCAM Causality Assessment

orug: NORETHISTERONE

[ epatocelluarvpe Cholestatic or Mixed Type [ assessment
Subsequent Subsequent Treatment | Score (check one only)
Treatment
o From the beginning of the drug:
. Suggestive 5-90days. 1-15days 5-90days. 1-90days, ® 2
- Compatible <50r>90days >15days <50r>90days >90 days O+«

o From cessation of the dry
- Compatible <15days <15days <30days <30days 0+

Note: If reaction begins before starting the medication or >15 days after stopping (hepatocellular), or 30 days after Stopping (GheJER@lK), the injury should be considered unrelated
and the RUCAM cannot be calculated.

2. Course. Change in ALT between peak value and ULN Change in AllcP (or total bilirubin) between peak | Score (check one only)
value and ULN

After stopping the drug:

- Highly suggestive Decrease 2 50% within 8 days Not applicable O+
- Suggestive Decrease 2 50% within 30 days Decrease 2 50% within 180 days |:a
- Compatible Not applicable Decrease < 50% within 180 days O+
~ Inconclusive Noinformation or decrease = 50% after 30 days | Persistence or increase o no information Oo
~ Against the role of the drug Decreasa < 50% aftex 30 days OR
Recurrent increase Not applicable o2
o Ifthe drug s continued:
- _Inconclusive All situations All situations mi
k Factors: Ethanol Ethanol or Pregnancy (either) Score
{check one for each)
o Alcohol or Pregnancy Presence Presence O+
Absence Absence ® o
o Age "Age of the patient = 55 years ‘Age of the patient = 55 years O+

T
Age of the patient < 55 years Age of the patient < 55 years s/ o
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4. Concomitant drug(s): Score (check one only)

& None or no information or concomitant drug with incompatible time to onset &o
© Concomitant drug with suggestive or compatible time to onset 04
© Concomitant drug known to be hepatoxic with a suggestive time to onset =)
© Concomitant drug with clear evidence for its role (positive (achallange or clear link to injury and typical signature) O

5. Exclusion of other causes of liver injury: Score (check one only)

Group 1 (6 causes): o Allcauses i Group 1 and Il ruled out e
© Acte viral hepatitis due to HAV (1gM anti-HAV), or

o HBY(HBsAzand/or IzM anti-HBa), or o The 6 causes of Groun | ruled out =
©  HCV (anti HCV and/or HCV RNA with appropriate clinical history)

o Biliary obstruction (8y imaging) 5 Five or 4 causes of Group | ruled out Oo
o Alcoholism (History of excessive intake and AST/ALT = 2)

Recent history of hvpotension, shock or ischemia (within 2 weeks of onset) o Less than 4 causes of Groun | ruled out 02
‘Group Il (2 categories of causes

 Complications of underlying disease(s) such as autoimmune hepatitis, sepsis, chronic hepatitis o o dros cause Fighly probable G
B or C, primary biliay cirthosis or sclesosing cholangitis; or

o Clinica features o serologic and yirologi tests ndicating acute OV, EBV; or HSV.

6. Previous information on hepatotoxicty of the drug: Score (check one only)
© Reaction labeled in the product characteristics O,
© Reaction published but unlabeled =2,
© Reaction unknown Oo

7. Response to readministratior Score (check one only)

o Ppositive Doubling of ALT with drug alone Doubling of Alk.P (or bilirubin) with drug alone O+

o Compatitle Doubling of the ALT with the suspect drug Doubling of the A1k (or bilirubin) with the suspect | [ +1
combined with another drug which had been | drug combined with another drug which had been
given at the time of onset of the inital injury___| given at the time of onset of the initial injury.

o Negative Increase of ALT but less than ULN with drug Increase of Alk P (or biliubin) but less than UIN with | ]2
alone drug alone

o Notdone or not interpretable Other situations, Other situations =o

TOTAL (add the checked figures) |3
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