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Editor,

Previous work has suggested that a low sex hor-
mone-binding globulin (SHBG) concentration associ-
ates with insulin resistance [1]. We previously showed 
that a low circulating SHBG level (<30 nmol/L) is 

associated with the presence of the metabolic syndrome 
in a multiethnic population [2] with lower levels found 
in both men and women of Pakistan ethnic origin com-
pared with Caucasian and African-Caribbean origin 
people. In that study SHBG correlated positively with 
insulin sensitivity as estimated by HOMA-S [3] and 
negatively with waist-hip ratio, BMI and DBP across all 
ethnic groups, whereas in multivariate logistic regres-
sion analysis a low SHBG increased the likelihood of 
the metabolic syndrome being present. Furthermore, 
SHBG levels are often lower in women with polycystic 
ovarian syndrome (PCOS) [4–6].

There is therefore the potential for SHBG, given its 
relative ease of measurement (commonly by auto-
mated immunoassay), not requiring fasting status or 
special processing to have utility in identifying people 
at increased risk or developing impaired glucose han-
dling in the future.

In the light of this, we looked at the predictive value of 
SHBG in relation to the future development of impaired 
glucose handling in women in a preliminary study in 115 
women, over an up to 10-year period. The women were 
normoglycaemic at baseline. Outcome was either fast-
ing glucose or glycosylated haemoglobin (HbA1c) [7], as 
measures of glycaemia.

‘As anonymised data were used for the analysis from a 
laboratory database and no patient was contacted in 
this study, approval was sought and obtained from the 
Research and Innovation team’.

The mean age of the women at the start of follow-up 
was 26.8 years (SD, 9.0; range, 16–65). Over the up to 
10-year follow-up period, 6% developed non-diabetic 
hyperglycaemia (defined as HbA1c 42–47  mmol/mol) 
to and 1% type 2 diabetes (T2DM, defined as HbA1c 
≥48 mmol/mol). In multiple linear regression analysis, a 
lower SHBG was associated with higher fasting glucose 
[normalised beta (β) −0.22; P = 0.02] independent of 
age (β 0.28; P = 0.01) and index of multiple deprivation 
(IMD) (β −0.11; P = 0.06) and South Asian ethnicity (β 
−0.13; P = 0.04). In logistic regression, we found that age 
was predictive of subsequent development of prediabe-
tes/T2DM [odds ratio 1.08 (95% CI, 1.02–1.15); P = 0.01] 
independent of IMD/SHBG/ethnicity.

In the light of these results, we suggest that a low SHBG 
level may have value as a risk marker for the development 
of future glucose dysregulation in women, with age also 
an independent predictor of nondiabetic hyperglycaemia/
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Precis: 
In a laboratory study, we found that low sex hor-
mone-binding globulin level is a risk marker for future 
relative dysglycaemia in women, with index of mul-
tiple deprivation also an independent predictor of 
future prediabetes/type 2 diabetes mellitus.

Learning Points

• Sex hormone binding globulin (SHBG) concentra-
tion associates with insulin-resistance.

• We looked at the relation between baseline SHBG 
concentration and future glycaemic status over an 
up to 10-year period, for women who were normo-
glycaemic at baseline.

• In multiple linear regression analysis, a lower 
SHBG was associated with a higher fasting glu-
cose independent of age and index of multiple 
deprivation.

• These findings suggest that a low SHBG level, at 
a relatively young age is a risk marker for future 
impaired glucose handling in women.
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T2DM. Where someone has been found to have a low 
SHBG, there is the potential for targeted lifestyle meas-
ures to be implemented to prevent or delay the onset of 
glucose dysregulation.

In our study, a younger age profile of the group likely 
influenced the low cumulative incidence of T2DM over 
the 10-year follow-up period. Nevertheless, SHBG may 
prove to be a useful future marker for the impact of life-
style change programmes to reduce metabolic risk those 
people found to have a low SHBG, including women 
with PCOS.

We plan further work to improve our understanding of 
this and to continue to follow-up this cohort of women in 
the coming years.

Acknowledgements
Conflicts of interest
There are no conflicts of interest.

References
1 Wallace IR, McKinley MC, Bell PM, Hunter SJ. Sex hormone binding globu-

lin and insulin resistance. Clin Endocrinol (Oxf) 2013; 78:321–329.
2 Heald AH, Anderson SG, Ivison F, Riste L, Laing I, Cruickshank JK, Gibson 

JM. Low sex hormone binding globulin is a potential marker for the meta-
bolic syndrome in different ethnic groups. Exp Clin Endocrinol Diabetes 
2005; 113:522–528.

3 Matthews DR, Hosker JP, Rudenski AS, Naylor BA, Treacher DF, Turner 
RC. Homeostasis model assessment: insulin resistance and beta-cell 
function from fasting plasma glucose and insulin concentrations in man. 
Diabetologia 1985; 28:412–419.

4 Karakas SE. New biomarkers for diagnosis and management of polycystic 
ovary syndrome. Clin Chim Acta 2017; 471:248–253.

5 Heald AH, Livingston M, Fryer A, Cortes G, Anderson SG, Gadsby R, et 
al. Real-world practice level data analysis confirms link between variability 
within Blood Glucose Monitoring Strip (BGMS) and glycosylated haemo-
globin (HbA1c) in Type 1 Diabetes. Int J Clin Pract 2018; 72:e13252.

6 Deswal R, Yadav A, Dang AS. Sex hormone binding globulin - an important 
biomarker for predicting PCOS risk: a systematic review and meta-analysis. 
Syst Biol Reprod Med 2018; 64:12–24.

7 Weykamp C, John WG, Mosca A, Hoshino T, Little R, Jeppsson JO, et al. 
The IFCC Reference Measurement System for HbA1c: a 6-year progress 
report. Clin Chem 2008; 54:240–248.

DOI: 10.1097/XCE.0000000000000252


