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The metabolic syndrome (MS) in adolescents is a largely 
unrecognized health problem and it’s exact prevalence in 
developing countries particularly in India is unknown until 
recently when few studies were conducted in this fi eld 
including that by Singh et al.[1] Kapil et al.,[2] found that 
the prevalence of  MS in children (6-18 years) from high 
income group in Delhi was 6.5% (males 6.9% and females 
5.9%), which was higher than that reported by Singh et al.[1] 
Recently, Tandon et al.,[3] studied the prevalence of  MS in 
urban Indian adolescents (695 out of  15,101 adolescents, 
10-18 years) and found that the calculated prevalence 
of  MS in total population was 4.3% and 3.0% using 
Adult Treatment Panel (ATP) and international diabetes 
federation criteria, respectively, which was slightly higher 
than that reported by Singh et al.[1] MS was signifi cantly 
higher in girls than boys and the most common component 
of  MS was central obesity followed by hypertriglyceridemia, 
low high density lipoprotein (HDL)-cholesterol, 
hypertension and dysglycemia; which were in contrast 
to that reported by Singh et al.,[1] where males had higher 
prevalence; and low HDL-cholesterol was most common 
and high blood pressure was least common constituent 
of  MS. Moraes et al.,[4] conducted a systematic review by 
including 8 studies in adolescents (10-19 years) undertaken 
in low to medium-income countries and found that the 
prevalence of  MS ranged from 4.2-15.4 in studies using 
the NCEP-ATP III criteria; and 4.5-38.7 in studies using 
the WHO criteria.

WHO criteria for MS include Insulin resistance (defi ned 
as 1 of  the following: Type 2 diabetes; impaired fasting 
glucose; impaired glucose tolerance; or for those with 
normal fasting glucose values (<110 mg/dL), a glucose 
uptake below the lowest quartile for background population 
under hyperinsulinemic, euglycemic conditions) AND 
two of  the following: Antihypertensive medication 
and/or high blood pressure (≥140 mm Hg systolic 
or ≥90 mm Hg diastolic); plasma triglycerides ≥150 mg/dL; 
HDL-cholesterol <35 mg/dL in men or <39 mg/dL in 
women; BMI >30 kg/m2 and/or waist: Hip ratio >0.9 
in men, >0.85 in women; and urinary albumin excretion 
rate ≥20 g/min or albumin: creatinine ratio ≥30 mg/g.[5] 
The WHO criteria is more objective than ATP III criteria, 
but it requires special testing of  glucose status beyond 
routine clinical assessment,[5] which makes it less preferred 
tool for epidemiological studies.

The difference in prevalence of  MS and varied prevalence 
of  different components of  MS in different studies may 
be due to differences in populations studied and different 
criteria used. MS in adolescents is an under recognized 
and is a forerunner of  diabetes mellitus and cardiovascular 
diseases in adulthood. Therefore, its urgent identifi cation 

and interventions with lifestyle changes are needed to 
prevent disease progression into adulthood.

Suresh Kumar Angurana, Renu Suthar Angurana1

Departments of Pediatrics, Chaitanya Hospital, Chandigarh, 
1Advanced Pediatric Centre, Postgraduate Institute of Medical 

Education and Research, Chandigarh, India

Corresponding Author: Dr. Suresh Kumar Angurana, 
Department of Pediatrics, Chaitanya Hospital, Sector 44, Chandigarh, 

India. E-mail: sureshangurana@gmail.com

REFERENCES

1. Singh N, Parihar RK, Saini G, Mohan SK, Sharma N, Razaq M, et al. 
Prevalence of metabolic syndrome in adolescents aged 10-18 years 
in Jammu, J and K. Indian J Endocrinol Metab 2013;17:133-7.

2. Kapil U, Kaur S. Prevalence of pediatrics metabolic syndrome (PMS) 
amongst children in the age group of 6-18 years belonging to high 
income group residing in national capital territory (NCT) of Delhi. 
Indian J Pediatr 2010;77:1041.

3. Tandon N, Garg MK, Singh Y, Marwaha RK. Prevalence of metabolic 
syndrome among urban Indian adolescents and its relation 
with insulin resistance (HOMA-IR). J Pediatr Endocrinol Metab 
2013;8:1-8.

4. Moraes AC, Fulaz CS, Netto-Oliveira ER, Reichert FF. Prevalence of 
metabolic syndrome in adolescents: A systematic review. Cad Saude 
Publica 2009;25:1195-202.

5. Grundy SM, Brewer HB Jr, Cleeman JI, Smith SC Jr. Lenfant C. 
Definition of metabolic syndrome: Report of the National Heart, 
Lung, and Blood Institute/American Heart Association conference 
on scientific issues related to definition. Circulation 2004;109:433-8.

Access this article online

Quick Response Code:
Website:
www.ijem.in

DOI:
10.4103/2230-8210.122656 

Temozolomide: Anti-
tumor effect on giant, 
invasive and resistant 
pediatric prolactinoma
Sir,
Prolactinomas are more common in women than in men. 
They are usually well-controlled by dopamine agonists that 
normalize prolactin (PRL) and reduced the pituitary tumor. 
Resistant forms are relatively rare and their treatment is 
challenging. Pediatric forms are rarer and usually respond 
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to medical treatment, except in some exceptional cases. Our 
aim was to report a miraculous and spectacular shrinkage of  
a giant (≥4 cm in height), invasive pediatric prolactinoma, 
resistant to dopamine agonists and somatostatin’s analogs, 
which responded favorably to Temozolomide: A cytostatic 
alkylating agent.

A woman aged 27, consulted for the fi rst time at 17 years 
old for primary amenorrhea caused by an invasive and 
aggressive prolactinoma: PRL = 1350 ng/ml (n < 30), 
measuring 23 mm × 30 mm × 17 mm (height, transversal 
diameter and anteroposterior diameter) invading the right 
cavernous sinus [Figure 1a] and inducing two pituitary 
defi cits: Gonadotroph and somatotroph.

She was treated successively by bromocriptine, cabergoline, 
then both for 8 years. Pituitary tumor remained stable, but 
PRL was never normalized. After a while, PRL increased and 
the tumor became giant and multidirectional [Figure 1b], 
but without any metastasis.

After an unsuccessful treatment by somatostatin’s 
analogues, she was operated on twice, but unfortunately, 
there was not any modifi cation of  the tumor size and PRL. 
Immunohistochemical study was positive for PRL and the 
ki67 was equal to 5%, P53 was negative. Post-operative 

PRL was 19,984 ng/ml and tumor size was equal to 
55 mm × 63 mm × 48 mm.

For treatment, as radiotherapy was refused by patient and 
her parents, she continued medical treatment for some 
months with a strict follow-up. Then, she had several 
apoplectic episodes with a decrease in visual acuity. The 
intra tumoral hemorrhagic complication was treated with 
corticoids, but the steroid treatment did not improve visual 
acuity and tumor volume, which pushed us to prescribe 
Temozolomide: 5 mg/day, 5 days/28 days. After four 
cycles, visual acuity improved, PRL dropped from 19,984 
to 11,085 ng/ml and tumor volume decreased from 55 to 
12 mm [Figure 1c].

Tomozolomide usually used to treat glioblastomas, 
oligodendrogliomas and melanomas[1] seems to provide 
promising results for pituitary tumors, which are resistant 
to classical treatments. It is also effi cient in aggressive or 
malignant tumors. The fi rst pituitary tumor that responded 
to Temozolomide was published in 2004; since then other 
cases have been reported. In 2012, a literature review 
including 51 aggressive tumors showed that 15 out of  20 
prolactinomas (75%) treated with Temozolomide exhibited 
a good response.[2] It was concluded that Temozolomide 
can be used as a salvage treatment for resistant or malignant 
tumors. Three cycles are usually necessary to identify 
responders,[3] but acquired resistance is possible.[4]

As other authors, we can conclude that giant and/or 
resistant prolactinomas are really difficult to manage 
especially in young people and children. Temozolomide, 
which is a cytostatic agent, is a very good alternative for 
refractory tumors as in our case. However, a long clinical, 
biological, ophthalmological and radiological follow-up is 
mandatory to detect an acquired resistance.

Farida Chentli, Fetta-Amel Yaker, 
Said Azzoug, Faiza Belhimer

Department of Endocrinology and Metabolic Disease, Bab El Oued 
Hospital, 5 Boulevard Said Touati, Algiers, Algeria 

Corresponding Author: Prof. Farida Chentli, 
Department of Endocrinology and Metabolic Disease, 

Bab El Oued Hospital, 5 Boulevard Said Touati, Algiers, Algeria. 
E-mail: Chentli.f@gmail.com

REFERENCES

1. Tatar Z, Thivat E, Planchat E, Gimbergues P, Gadea E, Abrial C, 
et al. Temozolomide and unusual indications: Review of literature. 
Cancer Treat Rev 2013;39:125-35.

2. Whitelaw BC, Dworakowska D, Thomas NW, Barazi S, 
Riordan-Eva P, King AP, et al. Temozolomide in the management 
of dopamine agonist-resistant prolactinomas. Clin Endocrinol (Oxf) 
2012;76:877-86.

Figure 1: (a) Pituitary tumor with suprasellar extension and invasion of the 
right cavernous sinus. (b) Increase in tumor volume. (c) Important reduction 
in tumor size after temozolomide
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