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SEX STEROID SECRETION DURING CHILDHOOD IN MALES 
-with focus on prematurity, birth size, and growth patterns 

 
Kjersti Kvernebo Sunnergren 

Avdelningen för pediatrik, Institutionen för kliniska vetenskaper,  
Sahlgrenska akademin, Göteborgs universitet, Sverige, 2021. 

Abstract 
Aim: The overall aim of the thesis was to evaluate sex steroid secretion patterns during childhood 
in boys and to study how sex steroid concentrations relate to gestational age, birth weight, growth 
patterns, and adult height outcome. 
Patients and Methods: In paper I, 11 growth hormone-treated boys with Silver–Russell 
syndrome (SRS) who had reached adult height were included. In paper II, two further patients 
were added. Data on birth characteristics and growth at 6, 8, 10, 12, 14, and 16 years of age were 
collected retrospectively. Blood samples taken at the same ages, were analyzed for sex steroid 
concentrations. Two groups were defined and compared, those who reached an unexpected short 
adult height (non-responders) and those with an expected adult height (responders). Correlations 
between sex steroid concentrations and adult height were assessed. In papers III and IV, 58 boys 
born at gestational age 32+0 to 36+6 were followed prospectively. Growth data and sex steroid 
concentrations were analyzed at 5, 6, 7, 8, and 10 years of age, and correlations between sex 
steroid concentrations and both birth characteristics and growth patterns were assessed. Mass-
spectrometry-based methods were used for sex steroid analysis in all four papers. 
Results: Paper I showed that non-responders had higher estradiol (E2) at 10–14 years of age and 
less pubertal height gain compared to responders. E2 at 10 years of age correlated strongly and 
negatively with adult height. In paper II, non-responders had higher adrenal androgens from 10–
12 years and higher gonadal androgens from 10–14 years of age, compared to responders. There 
were strong negative correlations between dehydroepiandrosterone-sulfate (DHEAS) (8–12 
years), testosterone (10–14 years), and dihydrotestosterone (DHT) (10 and 12 years of age), and 
adult height. In paper III, DHEAS and androstenedione (A4), correlated with weight at 7–10 years 
and DHEAS with waist-to-height ratio (WHtR) at 7 and 10 years of age; longitudinal analysis 
also showed significant associations between weight and WHtR and DHEAS and A4. The 
trajectories of adrenal androgens were established at 5 years of age. Paper IV showed negative 
correlations between both testosterone at 8 and 10 years and E2 at 10 years of age and birth weight, 
both in grams and standard deviation score. 
Conclusions: Birth weight was inversely associated with concentrations of testosterone from 8 
to 10 years and E2 at 10 years of age in preterm boys. Childhood adrenal androgen concentrations 
were associated with body weight and WhtR but not with birth weight and adrenal androgen 
trajectories were established at 5 years of age. In boys with SRS, non-responders had higher 
concentrations of sex steroids from 10 to 14 years of age. Prepubertal and pubertal sex steroid 
concentrations correlated inversely with adult height and higher levels of adrenal androgens and 
earlier increase in gonadal androgens and E2 were associated with shorter adult height. The results 
of this thesis suggest that there is a relationship between birth weight, childhood sex steroid 
secretion patters and growth patterns both in boys with SRS and in preterm boys without SRS.   
Keywords: Androgens, birth weight, body height, body weight, child, estrogens, male, mass 
spectrometry, premature birth, Silver–Russell syndrome. 


