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ABSTRACT

INTRODUCTION: Drug-induced diffuse alveolar hemorrhage (DAH) has been associated with the administration of various medications,
among which levonorgestrel (LN) has not been reported until now.

CASE PRESENTATION: This case study describes a 42-year-old woman who presented with hemoptysis, hypoxemia, and radiological
depiction of ground glass opacities, 3days after she had received emergency contraceptive medication containing levonorgestrel. Emer-
gent bronchoscopy was performed, and BAL was diagnostic of diffuse alveolar hemorrhage (DAH). A thorough diagnostic approach was
followed, in order to detect the underlying pathological condition that induced DAH. The absence of other identifiable pathological condi-
tions in this patient raised suspicion of LN’s potential causative role.

CONCLUSION: DAH has not been reported as an adverse effect of LN until now. However, LN has been found to exert immunomodulatory
effects and to present potential for manifestations of vasculitis as well as severe hypersensitivity reactions. These mechanisms may have

been implicated in the development of DAH in our patient, who presented no other pathological conditions.
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Introduction

This case study describes a 42-year-old woman who presented
with hemoptysis, hypoxemia, and radiological depiction of
ground glass opacities, 3 days after she had received emergency
contraceptive medication containing levonorgestrel (LN).
Emergent bronchoscopy was performed, and BAL was diag-
nostic of diffuse alveolar hemorrhage (DAH). The development
of DAH has not been reported among LN’s side effects until
now. Nevertheless, the absence of other identifiable pathologi-
cal conditions in this patient, along with LN’s potential for
severe adverse reactions, raised strong suspicion of a causative
association.

Case Presentation

A 42-year-old female presented to the Emergency Department
with episodes of hemoptysis amounting to approximately 50 ml
of bright-red blood, which occurred along with coughing a few
hours ago. The patient was an otherwise healthy woman with
no previous episodes of hemoptysis, no history of smoking, and
no remarkable family history. Upon further questioning, she
disclosed having received, first time in her life, oral emergency
contraceptive medication, containing levonorgestrel (1.5mg),
3 days prior to the episodes of hemoptysis, with the intention
of preventing unwanted pregnancy. The patient denied having

received contraceptive medication, levonorgestrel, or progesto-
gens in the past. On physical examination she was found to be
hemodynamically stable and afebrile. No apparent bleeding
diathesis was detected. She had mild hypoxemia with SpO2 at
93% on room air, but neither respiratory failure nor remarkable
abnormal breath sounds were noted. Ear, nose and throat
(ENT) examination excluded pathological lesions and active
bleeding from the upper respiratory tract.

Chest X-ray (Figure 1) depicted no pathological findings,
whereas laboratory tests (Table 1) revealed neutrophilic leuko-
cytosis [WBC=13.4K/uLL (normal range: 3.8-10.5K/uL) —
neutrophils=79.6% (normal range 45%-75%)]. Erythrocytes,
platelets, and coagulation study showed no deviation from nor-
mal values. Furthermore, mild anemia with decrease in Ht was
documented. Urine analysis presented normal results with no
detectable hemoglobinuria. Computed Tomography (CT) scan
of the thorax (Figure 2) revealed multiple bilateral ground glass
opacities compatible with alveolar hemorrhage. An incidental
finding of an aneurysm, with a maximum diameter of 4cm, was
also depicted in the ascending aorta, without clinical denotation.

The patient underwent emergent bronchoscopy, that showed
extensive hemorrhagic areas in the submucosa throughout the
bronchial tree and endobronchial serpentines of clots at the right
middle as well as lower lobe. Bronchoalveolar lavage (BAL) was
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Figure 1. Chest X-ray depicted no pathological findings—despite the
patient’s symptoms of cough and hemoptysis.

highly indicative of alveolar hemorrhage, as it presented the
characteristic progressively more hemorrhagic fluid in sequential
aliquots from B8 secondary lobar bronchus. Blood and BAL
samples were collected for immunological, cytological as well as
microbiological analysis. BAL culture presented no pathological
findings, whereas cytological examination (Table 2) revealed
numerous red blood cells, many alveolar hemosiderin-laden

Table 1. Blood laboratory findings revealed leukocytosis and mild anemia.

ON ADMISSION
WBC (/uL) 13,400
Neutrophils (/uL) 79.6% 10,700

Lymphocytes (/uL) 18.9% 2500

RBC (M/uL) 4.37
Hb (g/dL) 12.7
Ht 35.9%
MCV (fL) 92.6
MCH (pg) 31.2
MCHC (g/dL) 337

Fe-serum (ug/dL)

Ferritin (ng/mL)

PLT (/uL) 259,000
PT (s) 12.6
PTT (s) 20

INR (s) 1.08

macrophages, several inflammatory cells, and few bronchial epi-
thelial cells, without elements of malignancy. The BAL findings
confirmed diffuse alveolar hemorrhage (DAH) in our patient.
Possible differential diagnosis of DAH included antineutro-
philic cytoplasmic antibody associated vasculitis, systemic lupus
erythematosus, Goodpasture syndrome, collagen vascular dis-
eases, inhaled toxic gasses, celiac disease, and cytotoxic drug
therapy. Serologic biochemical and immunological findings were
normal (Table 3), thus excluding all the above-mentioned disor-
ders. As the principal “risk therapy” for alveolar hemorrhage,
pulses of methylprednisolone 500 mg per day were administered
for 3days. The patient was also put under antibiotic therapy
with ampicillin-sulbactam. During hospitalization period, she
received tranexamic acid as a means to ensure the abatement of
hemoptysis. Her clinical condition remained stable and no fur-
ther episodes of hemoptysis occurred. On the 4th hospitalization
day, corticosteroid therapy was tapered to 32 mg of oral methyl-
prednisolone and 7days later the patient was discharged from
the hospital as shown in timeline (Figure 3). At follow-up, one
month later, while methylprednisolone had been tapered to 8 mg
per second day, the patient was in good physical condition with
normal oxygen saturation. Her chest X-ray revealed no patho-
logical entities and both blood laboratory findings and pulmo-
nary function tests were within normal values. High resolution
chest tomography (HRCT) was performed (Figure 4), which
revealed resolution of the ground glass opacities that had been
depicted 1month ago. The dimensions of the ascending aorta

ON DISCHARGE, 7D LATER NORMAL VALUES

11,520 3800-10,500/uL

87% 10,000 45-75% 1600-6500/uL

7.2% 830 20-51% 1500-3600/uL
3.78 3.80-5.30M/uL

1.8 12-16 g/dL

35% 37-47%

89.9 80-99fL

31.4 27-32pg

34.9 32-35¢g/dL

33 13-150 pug/dL

83 37-145ng/mL
248,000 150,000-450,000/uL
1141 10-14s

26 25-35s

1.03 0.8-1.1s

Abbreviations: Hb: hemoglobin; Het: hematocrit; INR: international normalized ratio; MCH: mean corpuscular hemoglobin; MCHC: mean corpuscular hemoglobin
concentration; MCV: mean corpuscular volume; PLT: platelets; PT: prothrombin time; PTT: partial thromboplastin time; RBC: red blood cells; WBC: white blood cells.
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Figure 2. CT scan of the thorax revealed multiple confluent ground glass and botryoid nodules throughout the right lung, but also to a lesser extent in the
left lung. There is a thickening of the wall of the central bronchi of the right lower lobe as well. Based on the reported history, the imaging findings are
primarily in favor of diffuse alveolar haemorrhage. An incidental finding of an aneurysm, maximum diameter 4cm, was also depicted in the ascending

aorta, without clinical denotation.

Table 2. BAL cytological analysis revealed a neutrophilic predominance.

BAL CELL TYPE NORMAL VALUES

Hemosiderin-laden macrophages  32% 0
Lymphocytes 12% 5-15%
Neutrophils 56% 1-4%
Other/eosinophils <1%

Abbreviations: BAL: bronchoalveolar lavage; DAH: diffuse alveolar hemorrhage.
Hemosiderin-laden macrophages were pathognomonic of DAH.

were measured the same. Urine analysis at follow-up was nor-
mal, without signs of hemoglobinuria, or proteinuria.

Discussion

We present a case of mild hemoptysis, hypoxemia, and radio-
logical depiction of bilateral ground glass opacities in a female
patient who had received oral emergency contraceptive medi-
cation containing levonorgestrel 3 days prior to the episode of
hemoptysis. Emergent bronchoalveolar lavage (BAL) was

diagnostic of diffuse alveolar hemorrhage (DAH) and intrave-
nous corticosteroid therapy was administered, followed by
improvement in the patient’s clinical condition and radiologi-
cal findings. Interestingly, our patient presented no other caus-
ative factors for hemoptysis, but had received levonorgestrel
(LN), thereby raising suspicion of a potential adverse reaction
leading to the development of DAH.

DAH, which was first described by Osler in 1904, consti-
tutes a life-threatening medical emergency resulting from the
disruption of the pulmonary microcirculation which leads to
blood accumulation within the alveoli.? In patients presenting
with dyspnea, hemoptysis, cough, and anemia, along with radi-
ological depiction of diffuse alveolar infiltrates, DAH should
be taken into consideration and prompt diagnostic as well as
therapeutical approach should be followed, in order to ensure a
favorable outcome.’ Bronchoscopy with BAL confirms the
diagnosis, as BAL becomes progressively more hemorrhagic in
sequential aliquots, a finding indicative of the alveolar origin of
blood. BAL cytology examination with numerous red blood
cells, as well as hemosiderin-laden macrophages, amounting to
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Table 3. Serum immunological findings were normal, both on admission and at follow-up 1 mo later.

ON ADMISSION
ANA Negative
Anti-ds DNA Negative
Anti-SS-A(Ro) 4.29U/mL
Anti-SS-B(La) 1.14U/mL
Anti-Sm 1.79U/mL
Anti-RNP 0.98U/mL
Anti-Jo-1 1.05U/mL
Anti-Scl 70 6.81U/mL
AMA Negative
ASMA Negative
P-ANCA (MPO) IgG 419AU/mL
C-ANCA (PR-3) IgG 0.90AU/mL
Anti-GBM
RF <20.01U/mL
CRP 0.16 mg/dL
C3-complex 83mg/dL
C4-complex 17 mg/dL

AT FOLLOW-UP (1 MO LATER) NORMAL VALUES
Negative Negative
Negative Negative
Negative <12U/mL
Negative <12U/mL
N/A <12U/mL
N/A <12U/mL
N/A <12U/mL
N/A <12U/mL
N/A Negative

N/A Negative
Negative <20AU/mL
Negative <20AU/mL
2.2U/mL <20U/mL
10.8 <20IU/mL
<0.3 <0.8mg/dL
N/A 79-152mg/dL
N/A 16-38mg/dL

ANA: antinuclear antibodies; Anti-ds DNA: anti-double stranded DNA antibodies; Anti-GBM: anti-glomerular basement membrane antibodies; Anti-SS-A(Ro): anti—
Sjogren’s-syndrome type A autoantibodies; Anti-SS-B(La): Anti-Sjogren’s syndrome type B (Lupus La protein) antibodies; Anti-Sm: Anti-Smith antibodies; Anti-RNP:
anti-ribonucleoprotein antibodies; Anti-Jo-1: anti-nuclear antibody Anti-Jo1; Anti-Scl 70: anti-scleroderma 70kD fragment antibodies; AMA: anti-mitochondrial antibodies;
ASMA: anti-smooth muscle antibodies; C-ANCA (PR-3): cytoplasmic anti-neutrophil cytoplasmic antibodies (proteinase 3); CRP: C-reactive protein; C3: complement
component 3; C4: complement component 4; N/A: non applicable; P-ANCA (MPO): perinuclear anti-neutrophil cytoplasmic antibodies (myeloperoxidase); RF: rheumatoid

factor.

>20% of all cells, is pathognomonic of DAH.* However, this
type of cells is usually detectable 48 hours after hemorrhage.’
Among the underlying pathological conditions for the devel-
opment of DAH, numerous medications have been incrimi-
nated. Drug-induced DAH involves various pathophysiologic
processes leading to vasculitis, hypersensitivity reactions, direct
toxicity with subsequent epithelial injury and damage to the
alveolar capillary basement membrane.®

Levonorgestrel (LN), also known as I70-ethynyl-18-
methyl-19-nortestosterone or as 170-~ethynyl-18-methylestr—4-
en-17B-0l-3-one, is an active progesterone derivative, which
was first utilized as a combined oral contraceptive with ethi-
nylestradiol in 1970,7 and then assessed as a form of emer-
gency contraception in 1973.8 Since then, its medical
utilization has expanded in the field of hormone replacement
therapy as a combined oral tablet with estradiol valerate and as
a combined transdermal patch with estradiol.” LN-releasing
intrauterine devices, as well as subcutaneous implants, have
also been introduced as contraceptive methods.!® LN activates
progesterone and androgen receptors, impeding the secretion
of gonadotropin-releasing hormone from the hypothalamus,

and thus inhibiting the luteinizing hormone surge that nor-
mally occurs at the pre-ovulation stage.!! Regarding its distri-
bution, 98% of the circulating molecules is bound to serum
proteins, namely to albumin (33%) and to sex hormone bind-
ing globulin (SHBG-65%), whereas the remaining 1.5%
exerts its effects in the form of free steroid.!? LN is character-
ized by a mean half-life of approximately 26 hours.’? After
hydroxylation by liver enzymes, mainly by CYP3A4, and glu-
curonidation by liver glucuronidase enzymes, LN’s metabolites
are excreted with urine and faeces.

Commonly reported side effects of LN include fatigue,
headache, dizziness, nausea, irritability, decrease in libido,
fluid accumulation, acne, menstrual disorders, abnormal uter-
ine bleeding, hirsutism, hair loss, as well as breast tender-
ness.!!* Bleeding as an adverse reaction of LN has been
reported only for the gynecological system until now at a per-
centage of 31%."° Even more severe adverse effects, as well as
susceptibility to the development of serious diseases, have
also been documented, albeit rarely. According to Conz
et al.,’¢ a higher risk of breast cancer has been associated with
utilization of levonorgestrel as a contraceptive intrauterine
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Figure 3. CT scan of the thorax 1 month later revealed resolution of the ground glass opacities that had been depicted 1 month ago. The dimensions of

the ascending aorta were measured the same.

device. The pivot of the acute adverse reactions has been asso-
ciated with LN’s initially highly elevated plasma concentra-
tion, which may amount to significantly higher levels than
the therapeutic range of the drug (4-6 ng/mL), thereby pre-
senting potential for even fatal complications.!? To date,
based on the reports of the international databases (PubMed,
VigiBase, Pneumotox, EudraVigilance), no cases of DAH
associated with LN have been observed. Nevertheless, accord-
ing to the Adverse Drug Reaction Probability Scale, this case
highlights a probable causal association between LN and
DAH, with a total score amounting to 6.17 LN’s potentiality
to induce immunomodulatory effects, vasculitis, susceptibility
to infections, as well as hypersensitivity reactions, has been
amply documented and may reflect possible pathophysiologic
explanations for the development of DAH in our patient,
who presented no other etiologic factors.

LN’s immunomodulatory effects

Through the extensive distribution of their receptors, sex
steroids exert various potent effects on the body, among which
modulation of the immune system has been thoroughly stud-
ied.’®1? Progestins’ immunomodulatory impact has been
proven to directly affect T cells and T cell subsets.?

Furthermore, contraceptives’ effects on the immune system
are also exerted through the suppression of pituitary gonado-
tropins, that have been implicated in additional immunomod-
ulatory effects.?! In particular, the gonadotropin releasing
hormone (GnRH) and its receptor are found in immune cell
subsets and GnRH has been implicated in programing the
immune system.?? Thus, administration of either combined
estrogen-progestin contraceptives or progestin-only contra-
ceptives presents immunomodulatory effects and may influ-
ence susceptibility to autoimmune diseases.?°

Indeed, an elevated risk for manifestations of rheumatism,
arhropathies, rheumatoid arthritis, eczema, contact dermati-
tis, urticaria, and pruritis has been found to be associated with
utilization of progesterone-only contraceptives.?? Accordingly,
the prescribing information for LN implants has included,
albeit indirectly, potentiality for autoimmune diseases such as
scleroderma, lupus erythematosus disseminatus, and rheuma-
toid arthritis.?* Another T-cell autoimmune entity, namely
lichenoid drug eruption, in which inflammatory cells attack a
protein of keratinocytes, has been shown to relate not only to
oral contraceptives,?2¢ but also to LN-releasing intrauterine
devices.?” Moreover, progesterone-only contraceptives may
trigger or aggravate the emergence of autoimmune progester-
one dermatitis. Even the risk of developing multiple sclerosis
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Figure 4. Symptoms and signs, diagnostic approach, therapeutic
intervention, and follow-up shown in timeline schedule.

has been postulated to increase with utilization of combined
hormonal contraceptives.?® Our patient presented neither
clinical symptoms nor serum immunological markers indica-
tive of an autoimmune reaction or disorder.

LN-induced hypersensitivity reactions

Severe hypersensitivity reactions to LN have been abundantly
reported. Cases??30 of a rare syndrome called “progestogen
hypersensitivity,” which may be induced either by endogenous
progesterone during the luteal phase of the menstrual cycle and
during pregnancy, or by exogenous progestogens, have been
tound to be associated with LN administration. Symptoms are
heterogeneous and include manifestations of cyclic dermatitis,
urticaria, angioedema, asthma, multiple organ involvement, and
anaphylaxis.?'-*> The underlying pathophysiologic mechanism
pivots on type I or type IV hypersensitivity reaction mediated
by lymphocytes Th2.3¢ Positive results in a skin prick and intra-
dermal skin testing to progesterone may be found in such
cases.3! Immediate treatment with administration of corticos-
teroids and antihistaminics is initiated in such cases.3’

Atypical neutrophilic reactions resembling Sweet’s syn-
drome in patients who are otherwise well and receive the oral
contraceptive, have also been reported.®

Again, our patient was devoid of clinical symptoms as well
as immunological markers suggestive of an underlying allergic
or hypersensitivity reaction.

LN-induced vasculitis

Allergic vasculitis with manifestations of severe renal compli-
cations, fixed pigmented erythema, urticaria, and lichenoid
eruptions, has been observed in several cases.?* Associations
between markers of allergy (eosinophils, IgE, atopy) and hor-
monal-dependent conditions in women (premenstrual
asthma, menopause, and oral contraceptive use) have been
noted.3* Combined steroid contraceptives have been found to
impede antibody formation, to cause a decrease in comple-
ment levels, and to exert an immunosuppressive effect on
lymphocyte activation by nonspecific mitogens “in vitro.” In
vivo, the immunosuppressive effect on lymphocytes has also
been observed.*> We noted no evidence of a specific type of
vasculitis in our patient.

Hypersensitivity reactions with allergic angiitis as an ulti-
mate manifestation, as well as forms of vasculitis resembling
Wegener’s granulomatosis, polyarteritis nodosa, or Churg-
Strauss syndrome have been reported. A reaction of cell-
mediated immunity has been proposed as the underlying
mechanism.3® Patients may develop only cutaneous involve-
ment or life-threatening systemic involvement, with severe and
even fatal deterioration. Oral contraceptives have been postu-
lated to induce principally mild vasculitis; however, a rare case
of vasculitis manifesting with cutaneous necrosis in a woman
who received oral contraceptive containing levonorgestrel
0.15 g and ethinylestradiol 0.03 mg has been observed.*! As
this entity presents a variable clinical picture and a multitarget
pathological involvement, it seems as the most apposite patho-
physiologic mechanism explaining the development of DAH
syndrome in our patient.

Conclusion

A substantial risk for the development of autoimmune disorders,
as well as severe hypersensitivity reactions, has been associated
with the utilization of levonorgestrel (LN). Taking into consid-
eration the fact that LN is a commonly used progestin world-
wide given its use in oral, implantable, and intrauterine
contraceptives without previous reports of diffuse alveolar hem-
orrhage as a complication, this would be the first report docu-
menting the rarity of this occurrence with a probable cause-effect
relationship.
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