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Itraconazole therapy for infant hemangioma: Two case reports
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Abstract
BACKGROUND
Infantile hemangiomas (IHs) are the most common childhood benign tumors, showing distinctive progression characteristics and outcomes. Due to the high demand for aesthetics among parents of IH babies, early intervention is critical in some cases. β-Adrenergic blockers and corticosteroids are first-line medications for IHs, while itraconazole, an antifungal medicine, has shown positive results in recent years. 

CASE SUMMARY
In the present study, itraconazole was applied to treat two IH cases. The therapeutic course lasted 80-90 d, during which the visible lesion faded by more than 90%. Moreover, no obvious side effects were reported, and the compliance of the baby and parents was desirable. 

CONCLUSION
Although these outcomes further support itraconazole as an effective therapeutic choice for IHs, large-scale clinical and basic studies are still warranted to improve further treatment.
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Core Tip: Infantile hemangiomas (IHs) stand as the most common vascular tumors in infants, mainly due to the disorder of vascular architecture and aberrant proliferation of endothelial cells. Early intervention is critical for restraining lesion growth, reducing the risk of complications, and mitigating psychosocial stress. In the two IH cases listed in the study, oral administration of itraconazole, which was dissolved in milk for 80-90 d, yielded satisfying outcomes, including fading of lesions by more than 90%, few side effects, and desirable compliance of the baby’s parents. Overall, itraconazole has been demonstrated being an effective therapeutic choice for IHs.


INTRODUCTION
Infantile hemangiomas (IHs), the most common vascular tumors in infants, are caused by disorder of vascular architecture and aberrant proliferation of endothelial cells[1]. Several retrospective and prospective studies reported 1%-3% incidence of IHs among infants, 2.6%-9.9% incidence in older children, and up to 22%-30% incidence in preterm infants weighing less than 1 kg[2]. The initial onset of IHs usually appears before 4 wk of age with complete growth by 5 mo. For most IH cases, the involution begins at 12 mo and finalizes by age 4[2]. Although a large portion of IHs tend to fade spontaneously without structural or aesthetics challenges, some are accompanied by vital complications or residual disfigurement[3]. In such cases, early intervention is critical for restraining the lesion growth, reducing the risk of complications, and mitigating psychosocial stress[4]. 
IH intervention approaches involve medications and laser treatments, while surgery is required for patients who fail to respond to pharmacotherapy[2,3]. Orally administrated propranolol or topical applied timolol, as β-adrenergic blockers, have shown clear efficacy on the superficial IHs[5]. While systemic corticosteroids are the typical first-line therapy for IHs, their distinct adverse effects limit their application in clinic[6]. Other medications, including vincristine, interferon-α, and imiquimod, are also commonly used but result in remarkable complications[2,3].
Itraconazole is an antifungal medication to treat infections caused by fungus in the lungs, mouth, throat, toenails, and fingernails in adults[7]. However, complications associated with this medicine include heart failure, liver, and kidney disease[8]. A recent study has suggested that the treatment of IH with 5 mg/kg per day itraconazole (oral) induced a substantial alleviation of lesions[9]. The underlying reasons for the success are related to angiogenesis inhibition and depressed cellular proliferation[10]. Despite this evidence, further research is still required to confirm the contribution of itraconazole. Therefore, we describe two cases in which infants presenting IHs were treated by itraconazole for 80-90 d and exhibited satisfying results without any noticeable complications. In both cases, the infants and parents showed promising compliance to the therapeutic approaches. 

CASE PRESENTATION
Chief complaints
Case 1: A 4-mo-old baby presented slightly raised soft reddish-purple patches on the right hand at birth.

Case 2: A 6-mo-old baby visited the hospital for a bright red raised soft patch on the surface of the right ala nasi (Figure 1). 

History of present illness
Case 1: Within 3 mo, the lesion grew rapidly in size and thickness, showing no fading tendency. The lesions were limited to the right palm and dorsum and exhibited a reddish-purple color, well-defined boundary, and nodular shape with slight lobulation (Figure 2).

Case 2: The lesion appeared 1 mo after birth and rapidly enlarged in size and thickness within 5 mo, showing no fading tendency. The patient had received radionuclide application therapy in another hospital 2 mo prior, which flattened the lesion slightly, but the response lasted only half a month. The lesion relapsed and thickened quickly, displaying a bright-red strawberry shape and clear boundary that faded upon pressing, thus was diagnosed as infantile strawberry hemangioma. The lesion extended into the nasal cavity causing vascular malformation on nasal mucosa. 

History of past illness
Case 1: The patient showed a clear previous medical history.

Case 2: The previous medical history of the patient was clear. 

Personal and family history
Case 1: The baby’s parents reported no special personal and family medical history.

Case 2: No special personal and family medical history was reported. 

Physical examination
Case 1: The baby weighed 5 kg, and the physical examination revealed no abnormal signs.

Case 2: The baby weighed 7.9 kg, and the physical examination found no abnormality.

Laboratory examinations
Liver function was normal, and no other vital organs were involved. 

Imaging examinations
Case 1: None of the imaging examinations revealed anomaly.

Case 2: All the imaging examinations were normal. 

FINAL DIAGNOSIS
Case 1: All the clinical features supported the diagnosis of infantile cavernous hemangioma.

Case 2: The clinical features of this patient supported the diagnosis of IH.

TREATMENT
Case 1: With the written informed consent obtained from the baby’s parents, oral itraconazole (5 mg/kg/d, Janssen Pharmaceutical Co. Ltd) was chosen as the only treatment. The medicine (2000 mg itraconazole dissolved in milk) was fed to the baby for 80 d.

Case 2: After obtaining the written informed consent from the baby’s parents, oral itraconazole (5 mg/kg/d, Janssen Pharmaceutical Co. Ltd) was chosen as the only treatment. One of two equal parts of the 100-mg itraconazole capsule was dissolved in 5 mL of milk, which was fed to the baby once a day. The treatment included 39.5 mg/d itraconazole and lasted for 90 d, thus a total of 3600 mg itraconazole was administered to the baby. 

OUTCOME AND FOLLOW-UP
Case 1: The follow-up examinations were performed on day 43, 80, 124, and 1 year after the treatment began. No biochemical anomaly was found, and normal liver function was maintained. The patient showed fine compliance. On day 43, the lesions were less raised with a slightly faded color, narrowed size, and emergence of cracks, invagination, and ruffle on the surface (Figure 2). On day 80, the size and color of lesions were reduced further (Figure 2), therefore itraconazole administration was halted. The follow-up examination at month 4 revealed flattened lesions with light pink fibrous and adipose tissues and substantially lessened vascular structures (Figure 1). At the 1-year follow-up, only a trace of light pink fibrous and adipose tissues as well as vascular structures were left (Figure 1).

Case 2: The follow-up examinations were assigned on day 30, 60, 80, and 90. The biochemical indices and liver function remained normal, and the parents did not report any discomfort of the baby. Upon visual observation on day 30, the lesion was flattened with reduced size and color, and invagination appeared on the surface of the lesion, which indicated clear fading tendency (Figure 1). The color B type ultrasonography detected a smaller vascular malformation inside the nasal cavity. After day 90, the baby’s parents decided by themselves to stop the medication and no longer visit the hospital. One year later, a photo of the baby revealed only a small light-pink scar at the original site of the IH (Figure 1).

DISCUSSION
IH is the most common benign tumor in children with distinctive progress and outcomes. Specifically, they can grow quickly in the early infancy, then fade slowly but spontaneously grow in the following years, which is characteristic of the most uncomplicated IHs. However, if IHs are present on risky sites, such as the eye, lip, nose, cheek, or central nervous system, early intervention becomes a necessity[1]. Darrow et al[2] proved that the most remarkable growth of IHs occurs 5.5 and 6.5 wk after the onset of the disease, much sooner than previous predictions. This report also recommends early intervention before this time frame to prevent the irreversible anatomic deformation or complications[2]. While systemic corticosteroids have been the first-line option for IH therapy, propranolol was found effective in 2008[11] and demonstrated higher safety and efficacy than corticosteroids in later studies.
In 2015, Ran et al[9] reported 6 IH cases in which oral itraconazole was used as the only treatment[9]. A favorable outcome was achieved as the lesions faded by 80%-100% after 2-9 wk of itraconazole treatment (5 mg/kg/d), although minor digestive symptoms, such as diarrhea, appeared. Later, the same team reported positive results of a giant tufted angioma, which faded within 3 mo of oral itraconazole treatment[12]. The liver function and blood test were normal during the treatment, and conditions continued to improve 6 mo after withdrawal of the medicine. Moreover, Li et al[13] selected specimens of 5 IHs cases and 11 capillary malformations to perform an adenosine triphosphate sensitivity assay to detect the growth inhibition activity of propranolol, rapamycin, sildenafil, and itraconazole[13]. They found that itraconazole exhibited clear inhibition on the cellular proliferation of both IHs and capillary malformations[13]. Bessar et al[14] investigated the efficacy of propranolol and itraconazole on IHs by observing the variation of serum angiopoietin-2. They reported that oral itraconazole is a promising alternative to propranolol with shorter treatment duration and higher safety[14]. We chose itraconazole for the 2 cases considering its superiority compared to propranolol, less side effects, reliance on electrocardiogram monitoring, and therapeutic capability on cardiovascular diseases[15,16]. Both the patients were satisfied with the treatment. Nonetheless, because only a few dermatologists are aware of the benefits of itraconazole to date, in the present study, the effect of itraconazole was further observed in two babies with IHs.
Patients of the two cases exhibited lesions on exposed sites. A large and rapidly growing lesion on the right hand with no fading tendency was reported in case 1. In case 2, the lesion was presented on the ala nasi, affecting the nasal cavity and creating an apparent vascular deformation. Both cases met the need for early intervention; thus, the parents of case 1 chose itraconazole as the only treatment, and the case 2 parents selected radionuclide application therapy before oral itraconazole. Currently, the 90Sr and 32P radionuclides are the most frequently used for IHs, which emit β-rays upon decay[17]. IH tissues are more sensitive to radioactive rays than the surrounding normal tissues, whereby the ionization induces swelling and necrosis of vascular endothelial cells and the subsequent occlusion and atrophy of vascular lumen. The 90Sr applicator is used often in clinic for superficial IHs since β-rays possess a 3-mm penetrating power and, thus, cannot reach deep lesions[18]. Besides, the radionuclide application therapy brings about several complications, such as skin atrophy, pigmentation or depigmentation, and scarring[17]. In case 2, the negative response to radionuclide application suggests that the lesion is located in deeper tissues, therefore the residue scan of this case could be a complication of radioactive treatment.
As for the preparation of medicine, lipophilic itraconazole is almost completely insoluble in water[19], so its bioavailability would be reduced by 40% with fasting[20]. A previous study implied that milk as a medium can improve the dissolving velocity and solubility of itraconazole[21]. Therefore, we used milk as the delivery medium in these 2 cases, during which neither baby showed any obvious adverse effect.
For more than 30 years, itraconazole has been widely acknowledged as a safe and effective treatment in clinic to treat fungal infections of infants and children[22,23]. The United States Food and Drug Administration has approved itraconazole as an inhibitor of the hedgehog pathway to treat cancers, such as basal cell carcinoma[24]. Compared to other triazole antifungal medications, itraconazole retains the endothelium in the G1 phase of the cell cycle[25] and restrains the angiogenesis through the vascular endothelial-derived growth factor signal pathway[26]. A recent study indicated that itraconazole can reduce the platelet-derived growth factor content to suppress the activation of platelet-derived growth factor-β and downstream effectors, including phosphatidylinositol-3-kiase, Akt, 4E binding protein 1, and p70S6K[27]. This discovery partly explains the therapeutic effect of itraconazole on the growth and survival of IHs cells.

CONCLUSION
In both cases, satisfying outcomes were achieved after the patients received oral administration of itraconazole, which further demonstrated the remarkable efficacy of this medication on IHs. Since there was no need for the patients and their parents to stay in the hospital, the compliance of parents could be ensured. Considering its low price and minor side effects, itraconazole stands as a promising new therapeutic approach for IHs. Nevertheless, high-quality large-scale multicenter clinical studies and a further comparative study between itraconazole and propranolol are still needed to confirm its efficacy. In addition, considering the younger age of IH patients and the long therapeutic course of itraconazole (daily oral administration for more than 3 mo), other adverse effects, including bone growth inhibition, should be closely observed for a longer duration. Overall, more clinical and basic research regarding the effect of itraconazole on IHs are warranted.
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Figure 1 The manifestations of infantile hemangioma affecting right ala nasi in case 2 on first visit, day 30, 60, 80, 90, and 1 year after itraconazole treatment. A: First visit; B: 30 d; C: 60 d; D: 80 d; E: 90 d; F: 1 year.
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Figure 2 The manifestations of infantile hemangiomas affecting the right hand in case 1 on first visit, day 43, 80, 124, and 1 year after itraconazole treatment. A: First visit; B: 43 d; C: 80 d; D: 124 d; E: 1 year.
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