
© 2022 JETIR July 2022, Volume 9, Issue 7                                                                       www.jetir.org (ISSN-2349-5162) 

JETIR2207279 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org c624 
 

A review on Infantile hemangiomas. 

 

Ananthu R 1, Shobin B Varghese 2, Abhirama B R 3, Julia J J 4, Prasobh G R 5 

1   Student, Sree Krishna College of Pharmacy and Research centre, Parassala, Thiruvananthapuram. 

2  Student, Sree Krishna College of Pharmacy and Research centre, Parassala, Thiruvananthapuram 

3  Professor, Department of pharmacy practice, Sree Krishna College of Pharmacy and Research centre, Parassala, 

Thiruvananthapuram. 

4 Assistant professor, Department of pharmacy practice, Sree Krishna College of Pharmacy and Research centre, 

Parassala, Thiruvananthapuram. 

5   Principal, Sree Krishna College of Pharmacy and Research centre, Parassala, Thiruvananthapuram. 

Abstract:  

Propranolol is the first generation drug of β-blocker family, which is added in the medical utility for 

tachycardia and high blood pressure in the 1960s. However, the occasional discovery of propranolol within 

side the involution of infantile hemangiomas (IHs) delivered us a brand new perspective. IHs are the most 

common infantile tumor, affecting 4–10% newborns. So far, oral propranolol is the first-line remedy for IHs 

treatment. At the equal time, local injection and topical propranolol are developing. Despite the global utility, 

the specific mechanism of propranolol of IHs has now no longer been absolutely studied. In this article, we 

reviewed and summarized the modernfacts on pharmacology, mechanism, efficacy, and destructive 

outcomes of propranolol. Novel layout of biomaterials and bioactive molecules are wished for new remedy 

and best pathway to gain the minimum powerful treatment concentration and put off the destructive 

outcomes. 

Introduction 

 Propranolol became a choice of treatment initially in 1960s.1 After the serendipitous locating that 

propranolol expanded the recuperation of IHs via way of means of the French team,2,3 three more researches 

proved the efficacy and propranolol is now identified because the first-line medicine for IHs.4 In the 

beginning, oral propranolol begins off evolved from 1 mg/kg/day to 2–3 mg/kg/day for as a minimum 6–12 

months.4 For similarly examination, 1.5–2.0 mg/kg/ day is taken into consideration because the top-quality 

dosage.5 IHs arise in approximately 4–10% infants, inflicting them the most common infantile neoplasms.6-

9 The pathology of IHs is the hyperplasia of the endothelial cells. Distinguished from different vascular 

http://www.jetir.org/


© 2022 JETIR July 2022, Volume 9, Issue 7                                                                       www.jetir.org (ISSN-2349-5162) 

JETIR2207279 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org c625 
 

anomalies, IHs are expressing glucose transporter-1 protein (GLUT-1).6,7,10,11 There are stages with inside 

the development of IHs, proliferative segment and involution segment. Due to the involution, maximum of 

the IHs want no intervention and simplest 10% of the patients require medicine.12Though propranolol is the 

right choice for IHs, the adverse events, as an example bradycardia and hypoglycemia are noticeable. Other 

than the medicine, surgical operation and laser control are of fantastic importance. However, along with the 

emergence of the propranolol therapy, the ones interventions are not often used.11 Generally speaking, 

surgical operation ought to now no longer be advocated during the toddler period due to the excessive 

anesthetic risks.13–15In the subsequent situations, surgical operation intervention will betaken into 

consideration. The first is that the neighborhood remedy and medicine aren't working. The 2ndis that the 

advanced surgery that could be useful for the similar reconstruction, regarding the ears or the eyelids. The 

third is that the lesions are constrained in without problems resectable areas. The ultimate is that the surgical 

operation ought to be executed and there are of no variations with inside the surgery timing.13–15 Pulsed-dye 

laser (PDL) has been carried out for IHs in many years. It is extensively well-known that PDL is secure and 

powerful in IHs. The associate daspect results consist of skin atrophy, bleeding, scar, and pigment 

variations.16Since the arrival of propranolol treatment, the exercise is less not unusual place. Some 

researchers pronounced that PDL possessed a better prevalence of aspect activities with inside the little one 

period.15,17 PDL can most effective put off the superficial lesions and the deep tissues aren't affects, which 

ends up in the residual changes.18,19 The mixture of Nd:YAG laser and PDL ought to clear up the difficulty 

referred to before.20Nd:YAG laser is capable of penetrate 5–6 mm deep with inside the tissue. Hence, the 

mixture is powerful and convey a brand new angle with inside the laser therapy. In this review, we awareness 

at the position of propranolol in IHs. Over the many years of scientific exercise, the precise mechanism of 

propranolol motion has now no longer been completely investigated. Our goal to study and replace the 

curhire data on pharmacology, mechanism, efficacy, and negative impact of propranolol. 

Pharmacology of Propranolol 

 Propranolol is a non-selective β-adrenergic receptor blocker. Its chemical method is 1-

Isopropylaminothree-1-naphthyloxy-2-propanol (C16H21NO2).
21 It is processed into the hydrochloride salt 

for application. As a cardiovascular β-adrenergic receptor blocker, propranolol is usually recommended for 

hypertension, tachycardia, angina pectoris, and so on. It is likewise used to inhibit cardiac remodeling. In the 

hyperthyroidism, anxiety, and tremor, propranolol performs an essential position in controlling the 

sympathetic over reaction. There are a few different indications just like the prophylaxis of migraine, too.22 

Propranolol’s chemical shape is much like catecholamine, that will compete with the β-adrenergic receptors. 

Catecholamine works through the forming of a hydrogen bond among the hydroxyl ion and the receptors.1 

However, propranolol is loss of hydroxyl ion, not able to set off the receptors and keep the relative β-

adrenergic activity. Propranolol additionally possess a membrane stabilizing activity by means of blocking 

the sodium and calcium channels.1 But the phenomenon most effective happens with inside the 

extraordinarily excessive dose, and has no scientific meanings. The healing impact of propranolol for IHs is 

thru the law of renin-angiotensin system (RAS).23–28 IHs’ endothelium indicates an expression of additives 

of RAS25 and pro-renin receptor.26 Researchers has found that angiotensin II(ATII) promotes the capillary 
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proliferation of IHs and in vitro generates a blast-like biological shapeprobably to the liner endothelial cells 

in IHs.25 The different opinion approximately the propranolol mechanism is angiogenesis suppression. Up 

regulation of angiogenesis transcription elements like hypoxia-inducible factor (HIF-1α) and vascular 

endothelial increase factor-A (VEGF-A) is not unusual place in neonates with IHs,29 and whwn used with 

propranolol we will look at a high-quality dose-dependent discount in HIF-1α and the VEGF-A.30–32 Overall, 

propranolol performs a effective position on IHs.  

Pharmacokinetically, all the oral propranolol is almost absorbed from the intestine. But the blood 

concentrations are variable. After oral intake, propranolol can be detected inside 30 min and reaches height 

at approximately 60 min. The common form  is propranolol hydrochloride which launch slowly and height 

plasma concentrations are attained after approximately 6h. The liquid shape of propranolol ought to be taken 

proper after meals. And the pharmacokinetic evaluation indicates that the best blood awareness is located at 

three hours after administration.33There is first by skip removal impact of liver, so after oral administration 

the powerful flow propranolol to the lesion vicinity is depending.34 Propranolol is significantly disbursed in 

many organs and might by skip thru the blood mind barrier. Over 90% of the plasma propranolol is certain 

to the blood protein. Propranolol follows the primary order removal rule, impartial of blood awareness and 

intake dosage. Propranolol is excreted from the kidney, so the half-lifestyles correlates the renal function 

Biological Effects of Propranolol  

Propranolol has been implemented with inside the remedy of IHs for extra than ten years. It is broadly 

mentioned that the have an effect on of propranolol on IHs is predicate dat the RAS modulation.28 6 months 

remedy is taken into consideration as a better duration.35Inlots of articles, the organic efficacy of propranolol 

to IHs is verified. As aessential transcription component in angiogenesis, HIF1α takes a essential element in 

IHs. More and extra IHs infants are stated tormented by perinatal hypoxia. We could deduce that the growth 

of HIF-1α effects from the hypoxic events, like prematurity and pre-eclampsia.36,37 ATII is worried with 

inside the method of HIF-1α up regulation. Thus, the inhibiting capacity of propranolol to ATII may exert 

massive consequences on prohibiting angiogenesis thus down regulating the pro-angiogenesis pathway with 

the aid of using HIF-1α.37 

Propranolol may additionally feature through improving capillary endothelium apoptosis.38,39 

Through the β-adrenergic Blockade, propranolol decreases the tumor blood  with the drift way of means of 

improving vasoconstriction and inhibiting vasodilation.38 

Oral propranolol is made of specific isomers, S-propranolol and R-propranolol.23,40 S-propranolol 

possess the lively β-adrenergic blocking off capacity, whilst R-propranolol is an inactive isomer. Some 

students believe it's far the R-propranolol participates with inside the healing course of IHs.23,40 Compared 

with the manipulate groups, angiopoietin is appreciably decrease expressed with inside the R-propranolol 

remedy each in vitro and with inside the murine models. Therefore, R-propranolol interfere the IHs through 

down regulating angiogenesis elements after which inhibit angiogenesis.23 R-propranolol gets rid of the 

hemangiomas and activates a few tumor suppression genes as betaine homocysteine methyl transferase and 
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early increase response-1 genes.23 The above brings us a new technique of innovating the scientific remedy 

to apply the R-propranolol on my own to realize tumor decrement  while avoiding side effects.  

As all of us know, there are enantiomers of propranolol, R-propranolol and S-propranolol. 

Propranolol is particularly utilized in cardiovascular and neural system. Nevertheless, the efficacy of 

propranolol isn't always proportional to the receptors level.41,42In the similarly studies, researchers unveil the 

function of R-propranolol and S-propranolol. The researchers proposed that R-propranolol confirmed power 

at the SOX18 transcriptional aspect after which performed an critical function with inside the anti-angiogenic 

process.40 SOX18 is extensively studied and characteristic with inside the neo-vascularization.43,44This 

concept also helps our thoughts the it's far the R-propranolol that functions because the essential mediator in 

IHs.  

Even though the huge randomized managed trial (RCT) is the gold wide spread for the effectiveness 

comparison among propranolol and steroids, it isn't always practicable or ethical. We use different strategies 

to compare. In a retrospective cohort evaluation,45 the researchers in comparison sixty eight neonates dealt 

with propranolol at 2 mg/kg/day, with forty two babies deal with oral steroids at 4mg/kg/day. The evaluation 

of the outcomes is rectified with matching ages, lesion area and lesion type. The neonates deal with 

propranolol indicates more lesion clearance that the ones present process steroids therapy. In the instances 

babies want secondary surgery, propranolol is likewise a higher choice in comparison to steroids (12% vs 

29%, P< 0.01).45 

Use of Propranolol in IHs  

After the serendipitous finding, the vintage drug, propranolol has its new software for IHs.3 

Nowadays, oral propranolol is confirmed to be the primary-line medicine in IHs. The exploration of nearby 

management pathway as nearby injection and topical software is in development.49 IHs are the maximum 

typical infant tissue benign neoplasms. IHs are the bizarre vascular hyperplasia and can exist almost 

anywhere over the frame. IHs are generally identified from one week to at least one month, might also 

additionally present a fast development in a single or 3 months. Approximately, 90% of IHs slowly involute 

into fibrous and adipose tissue. Most of the tumors are capable of remedy and want no intervention, while 

the complicated ones must be deal with. Those encompass IHs that would cause huge scar, disfiguration and 

dysfunction, airway or hepatic IHs, ulceration, and associated latent abnormalities.50,51 

Diagnosis of maximum IHs is finished even though the scientific facts and bodily examinations. The 

preliminary scientific history must comprise the delivery history, the timing of IHs discovery, the period of 

IHs growing, the timing of cessation of IHs development, and the complications.11,16,52-56 After the primary 

diagnosis, the sufferers must come for a follow-up go to evaluate the sicknesses at 1–3 months. The medical 

doctors should compare the overall repute and the certain facts about the IHs such as site, size, color, quantity 

and the indications of involution.57,58 At the equal time, imaging substances should be accumulated 

sequentially from every next go to the 6 months after intervention.8,59 The remedy consequences must be 

envisioned via way of means ofvisible analog scale (VAS) and are divided into 4 levels, excellent, good, 

terrible and no response.60 
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IHs must be outstanding from different vascular tumors, regarding benign neoplasms like congenital 

hemangiomas (CHs), borderline neoplasms like Kaposiform hemangio endothelioma, and malignant 

neoplasms like epithelioid hemangio endothelioma. IHs should be diagnosed from vascular malformations, 

too7,61-63 . CHs are completely mature at delivery. They do now no longer have specific stages like IHs.6,61-63 

CHs display a sample like bluish-purple mass with dilated capillaries at the floor or gray neoplasms Vascular 

malformations are born bizarre vascular tissues. They are strong after exertions and do now no longer have 

correct proliferating or involution phase. They simply develop with frame increase. The pathogenic stimuli 

such as infection, hormone variation, harmand so forth can make bigger the malformations.7,10,54 

The management dose is usually recommended beginning from 1mg/kg/day to cardiovascular right 

2–3mg/kg/day in many posted scientific guidelines8,11,57,64 . Based on existent articles, the goal dosage is the 

use of the empirical maximal dosage of 2–3 mg/kg/day to deal with IHs.65 To date, there is lacking of large-

scale RCTs to confirm the  date, there may bemissing of big-scale RCTs to verify the minimum dosage to 

acquire the speedy involution of IHs. The American guidelines11advise remedy at 2–3mg/ kg/day. The 

Spanish consensus guidelines66advise remedy at 3mg/kg/day, but the Australian guide traces deliver a 

maximal dosage of 1–2mg/kg/day, unless a decrease dosage is clinically effective.57 

The perfect timing of beginning intervention isn't reported in maximum acknowledged pointers, and 

there aren't any associated trials emphasise the top of the line beginning time factor and period of remedy. 

Conventionally, remedy need to be started as quickly as feasible, with inside the early segment of IHs 

development, earlier than the irreversible harm is initiated.57 The period of propranolol utilization is 

suggested for at the least six months, generally lasting twelve months or longer.66-68 Some researchers advise 

the remedy is sustained until the involution of IHs, and a mean of 14 months is suggested.69 

After reviewing all of the materials, we advise the goal propranolol dosage is 2-3 mg/kg/day and the 

remedy have to begin from 0.7–1.0 to 2.0–2.5 mg/kg/day in 3 divided doses at an language of at the least 

three days. Propranolol has a maximal have an effect on coronary heart muscles and blood strain in 3 hours 

after application70 and the drug response regularly occurs with inside the preliminary remedy.71 Therefore, 

maximum professionals advise the blood strain and coronary heart rate need to be monitored with inside the 

first and second hour after the preliminary management and every increment. If there may be no apparent 

variant for those periods, sufferers are imagined to be strong in the course of the propranolol intervention.8,70 

However, the Australian pointers suggest the ones toddlers with out chance elements ought to begin the 

medication at domestic and the tracking technique is simplest for the ones on the chance of hypoglycemia 

and associated medical issues.57 In the entire remedy procedure, everyday subsequent tracking is of 

necessity.8,57 The ulceration in IHs is seemed as a chance factor. Ulceration can reason bleeding, pain, 

contamination and secondary lesions.72,73 The ulcerated kind desires intervention as quickly as feasible and 

the oral propranolol remains the primary desire on the dose of 2–3mg/kg/day. In the path of ulcerated IHs, 

bleeding have to be taken into consideration. Though bleeding is the major concern, the bleeding diploma of 

ulcerated IHs is minor and may be without problems treated with compression.72,73 
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Though oral propranolol is properly endurable, the medication remains dealing with numerous 

detrimental events,69 which leads to extra research approximately neighborhood intervention like topical 

propranolol.74 But in maximum researches, oral propranolol is the first-rate option.74 In a medical trial, which 

is ready the assessment among oral propranolol at 3mg/kg/d and 1% topical propranolol three instances a 

day, the consequences show a quicker healing impact with inside the oral propranolol group. In conclusion, 

topical propranolol remedy is much less effective and have to be taken into consideration simplest while the 

sufferers  suffer from excessive aspect effects.  

In a big meta-evaluation of research, propranolol responding rate reaches 82–100%.75Hermans et al76 

find the remedy impact begins off evolved inside three days, and after 2.0– 2.5mg/kg/day for 12–18 months’ 

oral propranolol treatment there may be apparent development in 99% of sufferers. In placebo managed 

RCTs,35,77expected treating outcomes are determined in 5 weeks remedy, with persistent amelioration in 

lesions over the technique, evaluation to the managed placebo groups. In a potential cohort study, 50% of all 

188 neonates dealt with 2 mg/kg/day oral propranolol for a mean period of eight months receives a perfect 

response, over 70% lesion deduction. Only 20% toddlers acquired a much less pleasant outcome, much less 

than 30% discount with inside the lesion length. In this research, a crucial courting among early remedy and 

improved treatment efficacy, with 45% having horrific responses while the intervention commenced in 18–

27 months of age, and simply 7% having horrific reaction while the remedy is among 0–2 months of age.78 

The phenomenon of rebound increase is located in up to 25% with inside the IHs sufferers with 

propranolol remedy.75,78-80 In a cohort observe, girl neonates, superior interruption of medication (previous 

to nine months of age) and deep IHs are taken into consideration as feasible pathogenic elements. The 

researchers find out a profound discrepancy of rebound increase chance of the babies in which the termination 

of remedy is earlier than 9 months of age in comparison to after 24 months of age. In similarly evaluation of 

this research, ladies and deep IHs are growing the rebounding chance to the opposite elements just like the 

length and area of lesions.79 

Most of the researches rely upon the scientific doctors to degree the morphology of the lesions and 

subjectively examine the diploma of amelioration. Moreover, a few studies describe the variations with wide 

categories, excellent, moderate, or badreaction. These boundaries are loss of unique requirements to 

differentiate, simplest through the percent of lesion discount after intervention. Due to the deficiency of the 

standardized measurement, the results of the research are nonetheless subjective and now no longer 

convincing. The above emphasizes the significance to use a standardized rule to assess the scientific 

manifestation of IHs.81  

Adverse Effects 

 Propranolol has been taken into secure with fewer unfavourable out consideration comes in 

comparison to the overall management of steroids.45,82 In a retrospective cohort observe approximately the 

evaluation among propranolol and steroids in IHs babies, the steroids organization gift a 100% adverse 

issues, in comparison to 1% with inside the propranolol organization. The unfavourable occasion with inside 

the propranolol organization is hypoglycemia, a rather uncommon hardship with few reports. Other not 
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unusual place complications encompass sound asleep issues,83 agitation and gastrointestinal issues aren't said 

on this article.84 To date, there's no large-scale RCT reading at the unfavourable outcomes of propranolol 

treatments. There are numerous headaches quotes suggested from 7% to 96%,56,58,76 however, simplest 

approximately 3% of IHs neonates be afflicted by excessive unfavourable headaches and in need of 

propranolol termination.58 Phillips et al located the damaging impact charge of oral propranolol on IHs babies 

is 27%. And the maximum regular worry is sleep ailment (14%). Four percentage of the take a look at 

youngsters necessitate propranolol cessation.78There are many feasible motives leading to the damaging 

outcomes charge. Nevertheless, sleep ailment, hypotension, bradycardia and hypoglycemia are of 

consistence in diverse articles.85Only some different complications are diversely reported. Patient 

demographics and individuals variations are feasible pathogenic factors.  

In a multicenter placebo managed RCT,35 they design 3 analyzing groups, propranolol 1mg/kg/day, 

propranolol 3mg/kg/day and a placebo institution in a 6 months route of remedy. The charge of damaging 

outcomes is 90%, 96% and 76% respectively. The reason why the placebo institution reveals a tremendously 

excessive aren't discussed. The not unusual place damaging activities are agitation, sleep disturbance, 

gastrointestinal disturbance inclusive of vomiting, diarrhea, constipation, cool peripheries, and bronchitis 

that are much like different articles. The different critical results like bradycardia, hypotension, and 

hypoglycemia are rare. While in any other take a look at, the researchers use a low propranolol dose of 1.5–

2.0 mg/kg/ day.86 They discover a as an alternative correct final results with 7% of damaging occasion charge 

and there may be no want to prevent the medicine.  

To sum up, the not unusual place damaging activities of oral propranolol for IHs are napping ailment 

and agitation, which can also additionally result in the interruption of remedy.87,88 Other known damaging 

activities contain bradycardia, hypotension, bronchial disturbance and hypoglycemia. Mild facet outcomes 

are digestive ailment (emesis, diarrhea or astriction) and anorexia.89  

Although short-time period facet outcomes of oral propranolol are extensively studied, there may be 

no systemic take a look at the underlying effect at the cognitive feature. The propranolol is lipophilic and is 

without problems connected to the mind blood barrier (BBB), which allow propranolol to motive primary 

apprehensive system (CNS) influence.90 To date, there may be a loss of published articles to research the 

long-time period CNS outcomes inclusive of cognitive level, memory, sleep, feelings and so on. According 

to a small case manipulate take a look at of eighty two youngsters with IHs, they get no profound distinction 

of motor feature, communication, social potential and bodily improvement among the propranolol institution 

and the non-propranolol institution on the age of four.91 But the above-cited take a look at is restricted via 

way of means of its small scale and the simplest effects on the age of four. On the contrary, researches at the 

CNS feature of person treated with propranolol discover the difference on memory, emotion, sleep and 

intellectual reputation among propranolol institution and the placebo institution.92 The discrepancy of 

propranolol damaging outcomes among youngsters and adults can also additionally characteristic to neural 

plasticity of the babies.  
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Propranolol is the primary-line medicine for IHs with apparent damaging activities. It is of 

extraordinary significance to broaden a singular biomaterial, bioactive molecules or different perfect pathway 

to reap the minimum powerful remedy concentration, navigate unique drug shipping and eliminate the 

damaging outcomes. The golden-wellknown of remedy guiding principle has now no longer reached a 

consensus. This reputation is as a result of the absence of huge RCTs and there are simplest some small 

research, maximum of that are cohort research and meta-evaluation and not using a unified standards to 

degree scientific issues. At present, scientific docs and researchers have to rely upon the cutting-edge 

knowledge, enjoy and published substances to manual remedy and studies and do greater clinical researches 

to offer higher remedy for the IHs patients.  

Methods  

Patients 

 This have a look at enrolled 578 sufferers present process remedy for IH on the Ninth People’s 

Hospital, Shanghai Jiao Tong University School of Medicine, People’s Republic of China, from January 

2010 to December 2012. The human challenge protocol became authorized through the Ethics Committee of 

the Ninth People’s Hospital (IRB:201548). Patients had beenidentified with proliferating IH through the 

Department of Oral-Maxillary Head and Neck at the Ninth People’s Hospital Shanghai and written informed 

has the same opinion had been acquired from the dad and mom or guardians including snap shots to be posted 

for this have a look at according with The World Medical Association Declaration of Helsinki. A 

standardized database recorded affected person details, which included affected person gender, age at remedy 

initiation, area and size of the lesion, medicine and dose, medical reaction, and headaches as a consequence 

of remedy and follow-up. 

Propranolol Treatment 

Prior to propranolol remedy, a colour sonography done to locate any viable congenital cardiac 

disturbances inclusive of atrioventricular block or bradycardia etc. For propranolol remedy, sufferers had 

been handled on an outpatient basis, and the imply time of remedy became 6 months. To limit headaches, 

oral propranolol became administered as soon as day by day at a dose of 1.0 mg/kg for sufferersmore youthful 

than 2 months, even as it became administered two times day by day for sufferers older than 2 months. In 

the remaining month of remedy, the propranolol dose became halved for the primary 2 weeks. If no rebound 

occurred, the dose became in addition halved for the following 2 weeks earlier than propranolol remedy 

became discontinued completely. Patient frame weight became measured each 2 weeks and propranolol 

dosage became adjusted in accordance to the extrade of frame weight.  

Advanced remedies 

For sufferers with small tumor discount after remedy with propranolol for two weeks, oral prednisone 

became administered at a dose of 5mg each 2 days. For sufferers with complex hemangiomas and those 

nonresponsive to propranolol or prednisone remedy, pingyangmycin, IFN-α, or vincristine remedies had been 

implemented. These drug treatments had been used simplest with inside the second line or third line due to 

the side effects. For pingyangmycin remedy, sufferers had been intralesionally injected a day by daydose of 
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1mg for 2.5 months. For IFN-α remedy, sufferers had been subcutaneously injected a day by day dose of 

3×106 Unit/m2 for three months. For vincristine remedy, sufferers had been intravenously administered a 

dose of 1.0 mg/m2each 2 weeks with an c program language period of 1 week among rounds and a complete 

of two rounds. For sufferers with chromatosis or telangiectasia after propranolol remedy, a 0.5% answer of 

timolol maleate became implemented topically over the lesion floor the use of a cotton swab three instances 

day by day. If no reaction became found after 2 weeks of remedy with timolol maleate, high-frequency pulsed 

dye laser became implemented the use of a wavelength of 595 nm and a pulse period of 10 ms. 

Therapy evaluation  

Photographs had been taken and ultrasound examinations had been executed to assess remedy 

efficacy. Ultrasound examination can degree the width and the peak of IH lesions. Volume = width × height2 

/2.93 Both pix and ultrasound examinations had been finished previous to remedy, at 2 weeks, 1 month, and 

three months following remedy as well as at every follow-up visit. Photographs can permit direct 

visualization of quantity extrade, and ultrasound examinations can offer the quantitative data. Responses to 

propranolol had been graded as follows: a tumor discount extra than 75% became taken into consideration 

an “excellent” reaction; a discount extra than 50% a “suitable” reaction; a discount of 25% or much less a 

“bad” reaction; and a 0% discount became taken into consideration “nonresponsive.”  

Statistical evaluation 

 Response rate (RR) to propranolol became summarized according to affected person demographic 

or sickness traits using evaluation of paired t-test, with P,0.05 taken into consideration enormous. Software 

SPSS (Version 19.0; IBM Corporation, Armonk, NY, USA) became used to carry out the statistical 

evaluation.  

Results  

Patient demographic and sicknesstraits 

This examine became carried out in a cohort of 578 sufferers with imply age of 6.12±5.29 months 

(range, 1–12 months). The average male-to-lady ratio became 1:4.7. 97 (16.8%) of 578 sufferers had been 

premature, and progesterone became the maximum not unusual placetocolytic agent used for the remedy of 

momsall through the gestational period. The maximum not unusual place anatomic websites on this examine 

had been lips (17.5%) and the eyelids (15.4%). The imply length of hemangioma became 20.26±19.57 cm2. 

529 (91.5%) hemangiomas had been superficial hemangiomas, 38 (6.6%) had been subcutaneous 

hemangiomas, and 11 (1.7%) had been mixed hemangiomas.  

Patient reaction to propranolol remedy 

Our consequences discover edenormous variations in RR for different a while of sufferers, with the 

youngest sufferers having the maximum RR (P,0.05, t-test). RR to propranolol with inside the group more 

youthful than 2 months became 98.1%, compared with 93.3% in sufferers older than 2 months and more 

youthful than eight months and 73.7% in sufferers older than eight months. The distinction became now no 

longer associated with gender. In addition, as for the tumor location, RR became maximum while tumors 

had been positioned with inside the parotid region and lowest with inside the lip region (RR: 97.8%, 85.1%, 
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P,0.05, t-test). However, RR to propranolol becamenow no longer enormous for unique forms of IH 

(superficial, subcutaneous, or mixed hemangiomas RR: 94.5%, 91.7% vs 87.3%, P,0.05, t-test). Moreover, 

RR to propranolol became in addition characterised as follows: 186 (32.2%) of 578 sufferers exhibited 

excellent reaction; 317 (54.8%) exhibited suitable reaction; 57 (9.9%) exhibited bad reaction; and 18 (3.1%) 

had been nonresponsive. The imply time of remedy became 6 months (range, 3–12 months). 

Patient reaction to superior remedies  

For sufferers with badreaction or folks who had been non attentive to propranolol (75sufferers), oral 

prednisone became delivered to the remedy regimen. After remedy with prednisone, lesions in 67 (89.3%) 

of 75 sufferers involuted without rebound. As for the ultimate nonresponsive sufferers, superior remedies 

had been administered inclusive of pingyangmycin (2 sufferers), IFN-α (1 affected person), vincristine (2 

sufferers), or surgical intervention (3sufferers). No rebound became discovered in those cases, and sufferers 

all confirmed high-quality consequences to superior remedies.  

After propranolol remedy, 131 sufferers exhibited incompletely involuted hemangiomas 

(chromatosis or telangiectasia) and had been in addition handled with timolol maleate (89 sufferers) or pulsed 

dye laser (42sufferers). 117 (89.3%) of 131 sufferers confirmed high quality reaction. 

Overall, no sufferers in our examine evolved life threatening headaches; 23 (3.98%) of 578 sufferers 

evolved minor headaches inclusive of sleep disturbance (10 sufferers), diarrhea (7 sufferers), and 

bronchospasm (5 sufferers). The imply length of follow-up became3.08±0.8 3 years. For sufferers with 

excellent (186 sufferers) or suitable propranolol reaction (317 sufferers), rebounds of IHs had been simplest 

detected in 6 (1.2%) of 503 sufferers, which diminished away with additional propranolol remedy for no 

extra than three months.  

Discussion 

Currently, there may be no manner to expect the final results of proliferative IH.94A subset of IH can 

doubtlessly be associated with mental trauma of babies and tension of parents, which calls for early 

intervention, hence calling for the anatomic web page of hemangiomas on this examine. the reevaluation of 

traditional “watch and wait” approaches For IH remedy.95 So far, special modalities have been mentioned 

for the remedy of IHs, inclusive of surgical operation (laser surgical operation and cryosurgery) and 

pharmacotherapy (β-blocker, corticosteroids, INF-α, and vincristine). As a β-blocker, propranolol has been 

established to be very powerful and safe for IH remedy, which dramatically modifications IH therapeutic 

approach and makes propranolol update corticosteroids as the first-line remedy for IH.96 

Although no general routine for IHs has been established, remedy of IH need to be taken cautiously 

and instituted with rigorous guidelines. In preceding studies, we handled IH sufferers with oral propranolol 

as inpatients for 48 hours and closely monitored their blood stress and coronary heart rates. No obvious 

modifications had been determined. In this study, IH sufferers had been handled with oral propranolol in an 

outpatient setting. The dose became now no longer particular due to the fact the capacity face outcomes had 

been now no longer clear. So we initiated propranolol remedy at a dose of 1–2 mg/kg/d, and then tapered 
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propranolol over a 1-month duration to minimize the threat of withdrawal reaction. In addition, oral 

propranolol became administered after meals to lessen the threat of hypoglycemia. The exquisite efficacy of 

propranolol for the remedy of IH became determined now no longer most effective with inside the speedy 

increase section however additionally with inside the following involution section.97 Therefore, the period 

of propranolol remedy for IH sufferersis likewise very important for medical outcome. In this study, the 

period of propranolol remedy lasted a median of 6 months, and remedy became terminated whilst the toddlers 

reached 1 - 12 months of age.98 

The efficacy of propranolol on our IH affected person cohort became encouraging, with accurate RR, 

few rebounds, and limited face outcomes. All IH sufferers receiving superior remedy exhibited final 

outcome.99 For sufferers with excellent or accurate reaction to propranolol, 131 (26%) exhibited 

telangiectasia and chromatosis after remedy and had been further handled with a 0.5% answer of timolol 

maleate or pulsed dye laser for entire involution.100Timolol is a β-blocker and typically used to deal with 

nasal telangiectasia and epistaxis.101Timolol additionally performs a vital position with inside the remedy of 

superficial IH.102 Compared with systemic oral propranolol remedy for IH treatment topical timolol remedy 

is non systemic and related with much less aspect effects.103-104 

Despite the achievement of propranolol in IH remedy, the underlying mechanism of propranolol 

remedy stays elusive. A preceding have a look at verified that propranolol targets hemangioma stem cells 

through CAMP and mitogen-activated protein kinase regulation.105 In this have a look at, we determined that 

RR to propranolol turned into drastically better in more youthful sufferers, with sufferers more youthful than 

2 months having the best RR, which is in step withpreceding findings. We suppose estrogen is the critical 

factor. In our simple research, on the equal time, we determined that estrogen promoted angiogenesis 

throughblended with ERα to upregulating the expression of VEGF-A in hemangioma derived stem cell, 

selling proliferation of IHs. Propranolol inhibits angiogenesis through down regulating the expression of 

VEGF in hemangioma-derived stem cells.106In this have a look at while the affected person turned into more 

youthful, the hobby turned into stronger. So, a higher end result turned into completed while the sufferers 

had been more youthful than 2 months. However, in addition research are required to higher make clear the 

mechanism of propranolol in IH remedy. 

Conclusion  

After the serendipitous utility of propranolol on IHs babies, the docs have modified their concept on 

IHs treatment. To date, propranolol is the primary-line agent and provides awesome outcomes to the IHs 

patients. Based on articles’ overview and our scientific enjoy, the recommendatory utilization of propranolol 

to IHs have tobegin from 0.7–1.0 to 2.0–2.0mg/kg/d in 3 divided doses at an c programming language of as 

a minimum 3 days. And the primary medicine have to be done in medical institution to display the babies’ 

general reputation after intervention. Oral propranolol is taken into consideration as a secure and powerful 

remedy; however, the damaging outcomes can't be neglected and the extra evidences and researches are 

wished for higher scientific results. 
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