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negative predictive value.1 It should be noted that 
plasma levels of imatinib in patients given high 
doses of the drug exceed those of the no-effect 
level in the study of rat fertility. We also disagree 
with the specific reservations expressed by the 
correspondents. The time relationship was rea­
sonable, with oligomenorrhea occurring a few 
months after the increase in the dose of imatinib. 
There were no other exposures, and no alterna­
tive causes were found on routine investigation of 
amenorrhea. Finally, the hypothesis of an etiolog­
ic link between imatinib and ovarian insufficiency 
is biologically plausible, since pathways involving 
kinases targeted by imatinib appear to play criti­
cal roles in the survival and maturation of folli­
cles and oocytes.2-4

Constantinos Christopoulos, M.D., Ph.D. 
Vasiliki Dimakopoulou, M.D. 
Evangelos Rotas, M.D.
Amalia Fleming General Hospital 
15127 Athens, Greece 
cgchristopoulos@yahoo.gr

García-Cortés M, Lucena MI, Pachkoria K, Borraz Y, Hidalgo 
R, Andrade RJ. Evaluation of Naranjo Adverse Drug Reactions 
Probability Scale in causality assessment of drug-induced liver 
injury. Aliment Pharmacol Ther 2008;27:780-9.

Hutt KJ, McLaughlin EA, Holland MK. Kit ligand and c-Kit 
have diverse roles during mammalian oogenesis and folliculo­
genesis. Mol Hum Reprod 2006;12:61-9.

Nilsson EE, Detzel C, Skinner MK. Platelet-derived growth 
factor modulates the primordial to primary follicle transition. 
Reproduction 2006;131:1007-15.

Carlsson IB, Laitinen MP, Scott JE, et al. Kit ligand and c-Kit 
are expressed during early human ovarian follicular develop­
ment and their interaction is required for the survival of follicles 
in long-term culture. Reproduction 2006;131:641-9.

1.

2.

3.

4.

Propranolol for Severe Hemangiomas of Infancy

To the Editor: Despite their self-limited course, 
infantile capillary hemangiomas can impair vital 
or sensory functions or cause disfigurement. Cor­
ticosteroids are the first line of treatment for 
problematic infantile capillary hemangiomas1,2; 
other options include interferon alfa3 and vin­
cristine.1 We have observed that propranolol can 
inhibit the growth of these hemangiomas. Our 
preliminary data from 11 children are summa­
rized in Table 1 in the Supplementary Appendix, 
available with the full text of this letter at www.
nejm.org.

The first child had a nasal capillary heman­
gioma. Despite corticosteroid treatment, the le­
sion was stabilized but obstructive hypertrophic 
myocardiopathy developed, so the patient was 
treated with propranolol. The day after the initia­
tion of treatment, the hemangioma changed from 
intense red to purple, and it softened. The corti­
costeroids were tapered, but the hemangioma 
continued to improve. When the corticosteroids 
were discontinued, no regrowth of the hemangi­
oma was noted. When the child was 14 months 
of age, the hemangioma was completely flat.

The second child had a plaque-like infantile 
capillary hemangioma involving the entire right 
upper limb and part of the face (Fig. 1). At 1 month 
of age, a subcutaneous component developed, 
and despite corticosteroid treatment, the hem­
angioma continued to enlarge. Magnetic reso­
nance imaging revealed intraconal and extra­

conal orbital involvement, as well as an 
intracervical mass causing compression and tra­
cheal and esophageal deviation (see the Supple­
mentary Appendix). Ultrasonography showed 
increased cardiac output, and treatment with 
propranolol, at a dose of 2 mg per kilogram of 
body weight per day, was initiated. Seven days 
later, the child was able to open his eye sponta­
neously, and the mass near the parotid gland was 
considerably reduced in size. Prednisolone was 
discontinued at 4 months of age, without any 
regrowth of the hemangioma; at 9 months of 
age, the eye opening was satisfactory, and no 
major visual impairment was noted.

After written informed consent had been ob­
tained from the parents, propranolol was given 
to nine additional children who had severe or 
disfiguring infantile capillary hemangiomas (see 
Table 1 in the Supplementary Appendix). In all 
patients, 24 hours after the initiation of treat­
ment, we observed a change in the hemangioma 
from intense red to purple; this change was as­
sociated with a palpable softening of the lesion. 
After these initial changes, the hemangiomas 
continued to improve until they were nearly flat, 
with residual skin telangiectasias. Ultrasound ex­
aminations in five patients showed an objective 
regression in thickness associated with an in­
crease in the resistive index of vascularization of 
the hemangioma (Table 1 in the Supplementary 
Appendix).
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Infantile capillary hemangiomas are composed 
of a complex mixture of clonal endothelial cells 
associated with pericytes, dendritic cells, and 
mast cells.1 Regulators of hemangioma growth 
and involution are poorly understood. During the 
growth phase, two major proangiogenic factors 

are involved: basic fibroblast growth factor (bFGF) 
and vascular endothelial growth factor (VEGF)1; 
histologic studies have shown that both endo­
thelial and interstitial cells are actively dividing 
in this phase. During the involution phase, apop­
tosis has been shown.1 Potential explanations for 
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the therapeutic effect of propranolol — a nonse­
lective beta-blocker — on infantile capillary hem­
angiomas include vasoconstriction, which is im­
mediately visible as a change in color, associated 
with a palpable softening of the hemangioma; 
decreased expression of VEGF and bFGF genes 
through the down-regulation of the RAF–mito­
gen-activated protein kinase pathway4 (which ex­
plains the progressive improvement of the hem­
angioma); and the triggering of apoptosis of 
capillary endothelial cells.5
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Figure 1 (facing page). Photographs of Patient 2 before 
and after Treatment with Propranolol.

Panel A shows the patient at 9 weeks of age, before 
treatment with propranolol, after 4 weeks of receiving 
systemic corticosteroids (at a dose of 3 mg per kilogram 
of body weight per day for 2 weeks and at a dose of 5 mg 
per kilogram per day for 2 weeks). Panel B shows the 
patient at 10 weeks of age, 7 days after the initiation of 
propranolol treatment at a dose of 2 mg per kilogram 
per day while prednisolone treatment was tapered to  
3 mg per kilogram per day. Spontaneous opening of 
the eye was possible because of a reduction in the size 
of the subcutaneous component of the hemangioma. 
Panel C shows the patient at 6 months of age, while  
he was still receiving 2 mg of propranolol per kilogram 
per day. Systemic corticosteroids had been discontinued 
at 2 months of age. No subcutaneous component of 
the hemangioma was noted, and the cutaneous com-
ponent had considerably faded. The child had no visual 
impairment. Panel D shows the child at 9 months of 
age. The hemangioma had continued to improve, and 
the propranolol treatment was discontinued.
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