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      Treprostinil is generally safe and efficacious prostacyclin analog that is recommended for patients with NYHA class III/IV pulmonary hypertension. The reported side effects of standard dosing of treprostinil include fatigue, facial flush, headache, chest pain, dyspnea, right ventricular heart failure and pallor. Other side effects include abdominal cramping, diarrhea, jaw pain, edema, vasodilation and nausea [1]. Hypoglycemia as a side effect of treprostinil is extremely rare. We report the first case of severe hypoglycemia after using treprostinil in a patient with severe idiopathic pulmonary arterial hypertension.


      New antineoplastic agents consisting of specific monoclonal antibodies which enhance the host's immune response against the tumoral cells are becoming more common in clinical practice. Ipilimumab, an antibody that blocks the cytotoxic T-lymphocyte antigen 4 (CTLA-4), and nivolumab, a programmed cell death 1 (PD-1) inhibitor are now approved for several advanced neoplasias such as melanoma, non-small cell lung cancer and renal cell carcinoma [1]. Likewise, ongoing clinical trials are being developed to extend their use to other malignancies. However, due to the mechanism of action of these drugs, several autoimmune adverse effects may occur [2]. Clinicians should be aware of immunotherapy-related adverse events as their use is expected to increase exponentially in the near future. In this paper we present a case of checkpoint inhibitor-induced thyroiditis in a patient with metastatic small cell lung cancer (SCLC).


      A 64-year-old male was diagnosed with extensive-stage small cell lung cancer and treated with six cycles of cisplatin and etoposide followed by whole brain and thorax radiation therapy. Post-treatment evaluation revealed disease progression hence he was enrolled in a clinical trial that combined immunotherapy with ipilimumab and nivolumab (every three weeks for four cycles). Thyroid function tests performed before the first dose were normal [thyroid stimulating hormone (TSH) 0.978 mU/L (0.350-4.940), free thyroxine (FT4) 0.87 ng/dl (0.70-1.48)] and a new screening before the second cycle did not reveal major changes.


      However, two weeks after the second dose the patient reported progressive weakness, fatigue, palpitations and significant weight loss. He denied diarrhea, heat intolerance or decreased oral intake. There was no personal or family history of thyroid disease. Medications known to interfere with thyroid function were ruled out. Blood pressure was 124/67 mmHg, heart rate within the normal range at 72 bpm, his body temperature was 35.8 ℃ and no proptosis or hand tremor was observed. There was no enlargement or tenderness of the thyroid gland on exam. Blood tests demonstrated a suppressed TSH at 0.0012 mU/L along with raised FT4 at 3.6 ng/dl and free tri-iodothyronine (FT3) of 9.91 pg/dl (1.70-3.70). Thyroid peroxidase (TPO) and thyroid stimulating immunoglobulin (TSI) antibodies were found to be low at 0.94 U/mL (0.05-6.00) and 0.50 UI/L (0.00-1.99), respectively. A thyroid scan revealed decreased uptake of the radiotracer, consistent with thyroiditis (Figure 1).
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      He was diagnosed with painless thyroiditis induced by ipilimumab and nivolumab and started on methimazole 15 mg per day. Weekly evaluation confirmed gradual improvement of the symptoms. Normalization of FT4 levels occurred three weeks later and anti-thyroid drugs (ATDs) were discontinued. Six weeks after initial evaluation full biochemical resolution of hyperthyroidism was achieved. Suspension of immunotherapy was not needed. The short length of the disease suggests that resolution might not have been related to the use of ATDs (Table 1).


      
        Table 1: TSH and T4L levels during nivolumab and ipilimumab treatment. View Table 1

      


      Checkpoint blocking antibodies targeting PD-1 receptor and CTLA-4 have become a promising therapeutic option for other metastatic tumors besides melanoma. The combination of nivolumab plus ipilimumab has shown antitumor activity in patients with metastatic SCLC who have progressed after first-line treatment [3] and their effectiveness is currently being tested in phase 3 clinical trials.


      Under physiological conditions, immune checkpoints help to maintain self-tolerance, prevent autoimmunity and protect tissues from damage during the inflammatory response to infection. New immunomodulatory anticancer drugs induce T-cell activation and proliferation resulting in significant endogenous antitumor activity, yet this immunological boosting might also cause a wide range of immune-mediated adverse effects. These so-called immune-related adverse events (irAEs) are typically transient and can theoretically involve any organ system, being the most commonly affected the skin and the gastrointestinal tract [4].


      Endocrine toxicity is thought to occur in less than 20% of patients, although recent studies have shown a higher incidence in those on combination therapy (up to 25%) compared to monotherapy [5]. Diagnosis can be challenging due to the unspecific character of the symptoms (fatigue, anorexia, nausea or headache), which may overlap with those related to the malignant tumor. Reported endocrinopathies include hypophysitis, thyroid disorders, adrenal insufficiency and rarely, type 1 diabetes mellitus.


      Thyroid irAEs are often asymptomatic and diagnosis is made incidentally by routine laboratory tests. The mean time to presentation is two to four months from drug commencement, however, the combination therapy has been associated with an earlier onset. Despite the association between thyroid dysfunction and the total number of doses that some studies have suggested, risk factors are still unknown [6]. Overall, thyroid side effects induced by checkpoint inhibitors are seen in nearly 15% of patients but the incidence rises in those treated with the combination regimen, affecting one out of five.


      Patients can present with both hypo- and hyperthyroidism. Hypothyroidism has been more frequently associated with PD-1 inhibitors. Among the causes of hormone excess, both Graves' disease and thyroiditis have been described. Painless thyroiditis is characterized by transient thyrotoxicosis frequently followed by a hypothyroid phase that might be permanent [7]. Graves´ disease is more likely to occur on ipilimumab therapy, although the number of reported cases appears to be small [8].


      Clinical guidelines recommend thyroid function assessment at baseline and prior to each dose. Abnormal results should be followed by an accurate history, physical examination and further evaluation to identify the etiology. If hyperthyroidism is observed, measurement of autoantibodies as well as a radioiodine or technetium imaging study might be useful in the diagnostic approach. A low uptake of the radiotracer along with negative TSI antibodies will be consistent with thyroiditis. TPO and anti-thyroglobulin antibodies can be present or absent. If thyroid scan is contraindicated or unavailable, ultrasound showing a non-enlarged hypoechogenic gland with normal blood flow can help confirming the diagnosis.


      Multidisciplinary management should be enhanced for optimal patient care and referral to an endocrinologist is recommended [9]. Most patients affected by checkpoint inhibitor-induced thyroiditis can be managed expectantly but those who are symptomatic or show frank biochemical abnormalities might need betablockers, ATDs or steroids during the hyperthyroid phase. No relation has been found between the use of medical therapy and the median time to resolution of the disease. Severe or life-threatening thyrotoxicosis may require hospitalization and discontinuation of immunotherapy. Hormone replacement therapy is usually needed if symptomatic hypothyroidism occurs following the hyperthyroid phase [10].


      In conclusion, thyroid irAEs are an increasingly common condition associated with the use of new immunoregulatory anticancer drugs, especially when administered in combination. Since appropriate management may prevent from immunotherapy discontinuation, frequent monitoring to achieve an early diagnosis is essential for a better outcome.
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