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CASE REPORT

Estradiol Valerate Tablets Caused Rare Severe
Drug Eruption: The First Reported Case
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Abstract: Severe drug eruption is a severe allergic reaction to a drug, usually due to irritation with certain drugs. It may be present as
a generalized erythematous maculopapular rash, a pleomorphic rash, with or without blisters and ulcers. To the best of our knowl-
edgeto date, there is no report of estradiol valerate-induced severe drug eruption. A case of rare severe drug eruption after taking
estradiol valerate tablets was first reported to promote clinical drug safety management, especially for rare severe adverse reactions.
Meanwhile, it is speculated that estrogen dermatitis might be associated with dendritic cell-mediated allergic mechanisms, inflamma-
tion-induced expression of estrogen receptor B, and elevated estrogen levels during pregnancy, according to previous studies.
Therefore, pregnant women using this drug need to be focused on. Early and systemic use of glucocorticoids is beneficial to the
outcome and prognosis of the disease. It highlights the need for clinicians to be vigilant about rare but serious adverse drug reactions,
even with medications that are generally considered safe.
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Introduction

Severe drug eruptions are serious adverse drug reactions, including Steven-Johnson syndrome, toxic epidermal necrolysis
(TEN), acute generalized exanthematous pustulosis, and drug hypersensitivity syndrome or drug reaction with eosino-
philia and systemic symptoms (DRESS). In recent years, generalized bullous fixed drug eruption was classified as a type
of severe drug eruption. Although the incidence of severe drug eruption is low, patients with severe drug eruption are
usually in serious condition, with rapid progress and high mortality, especially the mortality rate of TEN and DRESS is
extremely high. In addition to the common drugs, some new sensitizing drugs have been reported, such as antihyperten-
sive drugs (hydrochlorothiazide'), antifungal drugs (griseofulvin,” terbinafine®), non-steroidal antiaromatase (letrozole®).
An essential component of hormone therapy is estradiol valerate, an oral long-acting estrogen supplement. Additionally,
it has been licensed to treat severe menstrual bleeding and prevent pregnancy.™® According to the latest clinical trial,
estradiol valerate is a relatively safe drug with mild common adverse reactions, such as increased triglyceride levels,
increased uric acid, and thyroid-stimulating hormone.” No serious adverse events were observed during the fasting and
feeding studies. Seven individuals with cyclical exacerbations of papulovesicular lesions, urticaria, eczema, or wide-
spread pruritus were first documented to have estrogen dermatitis in 1995.% It was observed that the eruption in the latter
group of individuals resolved after estrogen medication was stopped or tamoxifen was used as an antiestrogen.®” In this
study, a case of a rare severe drug eruption was first reported after taking estradiol valerate tablets.

Case Report

A 33-year-old female patient visited the gynecological clinic of our hospital on March 25, 2024, due to 60 days of amenorrhea
and 1 day of abnormal ultrasound examination. The last menstrual period was January 25, 2024, and menstruation was as
usual. Urine pregnancy test was positive with cessation of menstruation >30d. Transvaginal ultrasound examination of the
uterine appendage on March 24 showed an echo of a gestational sac with a size of about 29*16*13mm in the lower segment of
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the uterine cavity, with yolk sac and a few fetal buds inside, and no heartbeat. The patient was diagnosed with a cesarean scar
pregnancy. The patient now asked to terminate the pregnancy and came to our hospital for treatment, and she was admitted to
the hospital with the diagnosis of cesarean scar pregnancy.

The patient had no history of food or drug allergy. Physical examination on admission exhibited normal skin and
mucous membrane color, no edema, no rash, and no subcutaneous hemorrhage. Blood routine, liver function, renal
function, coagulation function and other routine tests before surgery showed no abnormalities. The admission diagnosis
was pregnancy at the uterine scar. The patient underwent hysteroscopic surgery for pregnancy within a caesarean scar on
April 1. She was successfully discharged from the hospital on April 3, and treated with oral estradiol valerate tablets 2mg
bid for 21 days to regulate menstruation, promote endometrial repair and growth.

Oral estradiol valerate tablets 2mg bid were started on April 4 (After discharge, the patient took only estradiol
valerate tablets). After taking the drug on April 5, the patient developed fever, generalized rash with itching, and severe
symptoms. The drug was discontinued, and “polymorphic drug eruption, drug hypersensitivity syndrome > were
considered and hospitalized on April 7 (Figure 1). Liver function tests after admission showed alanine aminotransferase
149 U/L; aspartate aminotransferase was 104 U/L. This suggests that liver function is impaired.

She was treated with compound glycyrrhizin injection 60mg ivgtt qd for liver protection, methylprednisolone
injection 40mg bid, corticotrophins for injection 25 units for anti-inflammation, ebastine tablets 10mg qd, desloratadine
citrate tablets 8.8mg qd for anti-allergy, and other comprehensive treatments. After treatment, the skin lesions subsided
and pruritus was relieved. On April 12, methylprednisolone was gradually reduced to 40mg qd. On April 18, the original
erythema on the patient’s whole body subsided, and no new skin lesions were found. At present, the patient’s condition
was controlled and stable, the rash all over the body subsided, and there was no obvious itching.

Discussion

The patient had no history of food or drug allergy. The patient began to use estradiol valerate tablets on the third day after
surgery. On the second day of medication, the patient developed fever, generalized erythema multiforme with pruritus,
and the symptoms were severe. Then, the drug was withdrawn and the patient was admitted to the hospital for multi-drug
combined anti-allergic treatment for more than 10 days. The patient’s condition was controlled, the rash all over the body
subsided, and there was no obvious itching. The patient did not use other drugs during the treatment, and the daily diet
was not different, so food and other drugs can be excluded as causes. In addition, there was no clear relationship between
the adverse reaction of the drug and the patient’s condition. Meanwhile, combined with Naranjo’s probability scale to
score the adverse reactions in this case, the results are shown in Table 1, with a total score of 6 (very likely related). It
was preliminarily considered that the patient’s adverse reactions were caused by estradiol valerate tablets.

Figure | Manifestations of drug hypersensitivity syndrome in patients treated with estradiol valerate tablets (a) drug eruption on the back (b) drug eruption on the arms (c)
drug eruption on the legs.
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Table | Scores of Naranjo’s Assessment

Questions Status of score
Yes | No | Unknown | Score Reasons for scoring
I. Are there previous conclusive reports of this reaction? | +I 0 0 0 No severe drug eruptions have been reported
2. Did the adverse event appear after the drug was given? | +2 0 0 2 The drug eruption occurred after the
administration of estradiol valerate
3. Did the adverse reaction improve when the drug was +1 0 0 | The rash resolved only after the drug was
discontinued or a specific antagonist was given? stopped and anti-allergic drugs were added
4. Did the adverse reaction reappear upon readministering | +2 | —I 0 0 Not used again
the drug?
5. Were there other possible causes for the reaction? =1 +2 0 2 No other medications were used while the
patient was on estradiol valerate
6. Did the adverse reaction reappear upon administration | —I +1 0 0 No placebo experiments were performed
of placebo?
7. Was the drug detected in the blood or other fluids in +1 0 0 0 The plasma concentration was not measured
toxic concentrations?
8. Was the reaction worsened upon increasing the dose? | +I 0 0 0 The patient did not undergo this trial
Or, was the reaction lessened upon decreasing the dose!
9. Did the patient have a similar reaction to the drug or +1 0 0 0 No similar reactions were documented in the
a related agent in the past? patient’s medical history or outside the hospital
10. Was the adverse event confirmed by any other +1 0 0 | The area of skin lesions confirmed this reaction

objective evidence?

Total score 6

Notes: The total score 29 points indicated that the causal relationship between the drug and the adverse reaction was certain; a total score of 5-8 represented very likely
related; a total score of | to 4 represented may be related; a total score no more zhan 0 represented suspicious, indicating chance or little association.

Drugs such as antibiotics (such as sulfonamides and tetracyclines), antiepileptic drugs (such as phenobarbital), and
nonsteroidal anti-inflammatory drugs (such as aspirin) are the triggers of polymorphic drug eruptions.'®'? Symptoms
usually present as target-like lesions with multiple concentric circles, dark red in the center and light pink in the
periphery. Although there are a variety of treatments for severe drug eruption, there are still controversies in the timing
and dose of use. All patients with suspected drug eruptions should immediately stop using suspected allergenic drugs and
strengthen nutrition support therapy. Glucocorticoids are still the first-line treatment for severe drug eruptions. Early and
systemic use of glucocorticoids is beneficial to the outcome and prognosis of the disease. It is one of the most important
methods for the treatment of severe drug eruption. However, the dose and timing of glucocorticoids are still
controversial.'>'* At the same time, new biological agents such as tumor necrosis factor (TNF) antagonists and
mepolizumab are still being explored in terms of types, doses and indications. According to past experience, estradiol
valerate is a relatively safe drug. No reports of severe drug eruptions associated with estradiol valerate were found by
searching databases (Web of Science and PubMed).

Estradiol valerate has the pharmacological effects of estrogen. That dermatitis has been observed with estradiol
according to a past report.'> Shelley WB et al first studied estrogen dermatitis.® Patients with positive intradermal skin
test for estrogen presented with vesicular, popular, and inflammatory rashes: pruritus on the face, upper arms, and trunk;
generalized, exterior-negative, perianal urticaria. The rash resolved after discontinuation of oral estrogen therapy or the
use of antiestrogen therapy. Since then, there have been several case reports in which the rash occurred periodically
before the menstrual period and improved 5 days after the beginning of the menstrual period.'®'” The clinical
manifestations were macules, papules, blisters, urticarial lesions, bullae, eczematous plaques, and erythema multiforme.
These individuals had positive intradermal tests for estrogen and showed marked improvement with tamoxifen. Japanese
researchers had studied the possible mechanisms of estrogen dermatitis: three cases of skin biopsy specimens with
clinical features of pruritus, urticaria, acneiform rash, and annular erythema showed obvious histopathological changes.'®
Immunohistochemistry showed that CDla and CD83 positive dendritic cells were distributed in hair follicles and
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epidermis, and lymphocytes were densely gathered near dendritic cells. Thus, estrogen dermatitis appears to be
associated with a dendritic cell-mediated allergic mechanism. Some scholars have also found that inflammation may
induce the expression of estrogen receptor 3 in dermal blood vessels, which may promote the secretion of proinflamma-
tory molecules in endothelial cells and/or eosinophils, lymphocytes and other inflammatory cell chemical inducers,
produce a response to estrogen, and lead to the occurrence of estrogen dermatitis.'® Moreover, estrogen dermatitis will
worsen during pregnancy. The level of estradiol in the first trimester increased gradually with the increase in gestational
age. In this case, the patient herself was pregnant (8 weeks of pregnancy) with higher endogenous estrogen, which
increases the risk of severe estrogen dermatitis. At the same time, the patient took estradiol valerate orally after induced
abortion, which further increased the level of estrogen in the body. We speculate that the combination of the above
factors may lead to a more severe allergic reaction. When women appear with an abnormal course of eruption that waxes
and wanes in response to changes in endogenous hormone levels or exposure to exogenous hormones, it is vital to
consider the diagnosis of autoimmune hormone dermatitis.

This study also has some limitations: the lack of re-administration of estradiol valerate to confirm the reaction, and the
inability to measure the drug’s concentration in the patient’s blood. This leads to deficiencies in a clearer understanding
of the case’s scope and the challenges in establishing causality with absolute certainty.

Conclusion

This case report suggests that estradiol valerate may cause severe drug eruptions. Additionally, this case suggests that
estrogen dermatitis may involve complex immune mechanisms, which warrants further research. The findings could lead to
increased attention in pharmacovigilance related to hormone therapies. We speculate that estrogen dermatitis may combine
effect of multiple factors (dendritic cell-mediated allergic mechanisms, inflammation-induced expression of estrogen
receptor B, and elevated estrogen levels during pregnancy) according to previous studies. The future research might further
explore the role of estrogen receptor B in allergic skin reactions. The patient is in early pregnancy and has a high level of
estradiol, which is more likely to develop estrogen dermatitis. Therefore, before taking estradiol valerate, the patient should
be carefully asked about the history of drug allergy and the corresponding medication education should be done. Once the
patient developed manifestations such as rash, suspicious drugs were immediately discontinued and symptomatic treatment
such as steroids or antihistamines was given. In the case of serious adverse drug reactions, screening diagnosis and
symptomatic treatment should be carried out quickly to avoid misdiagnosis and ensure patient medication safety.
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