LANDSCAPE Research and Development

[Crl] 4.0-15.8) and the mortality
would be 34.0% (30.3-39.6).
Compared with the base case
scenario, halting the increase
of diabetes would avoid 6 mil-
lion incident tuberculosis cases
(95% Crl 5.1-6.9) and 1.1 million
tuberculosis deaths (1.0-1.3) in
these 13 countries over 20 years.
If interventions reduce the diabe-
tes incidence by 35% by 2025,
7.8 million (6.7-9.0) tuberculosis
cases and 1.5 million (1.3-1.7)
tuberculosis deaths could be
averted by 2035.

“The diabetes epidemic could

substantially affect tuberculosis
epidemiology in high-burden
countries,” the authors write.
“The communicable disease
and non-communicable disease
sectors need to move beyond
conventional boundaries and link
with each other to form a joint
response to diabetes and tuber-
culosis.
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In search of a gene

Two HLA gene loci associated with anti-thyroid

drug-induced agranulocytosis

raves’ disease is the
leading cause of hyper-
thyroidism, which affects

approximately 1%-1.6% of the
general population. Graves’ dis-
ease primarily results from circu-
lating autoantibodies that target
thyroid-stimulating hormone
(TSH) receptors on the thyroid
gland. After these antibodies
bind TSH receptors, the thyroid
gland produces and secretes
excessive thyroid hormone. In-
dividuals with Graves’ disease
may present with body weight
loss, palpitation, hand tremor,
enlarged thyroid gland, and
even bulging eyes.

Medical treatment for Graves’
disease includes anti-thyroid
drugs and radioactive iodine.
However, if medical treatment
fails, then surgical resection

should be considered. Anti-thy-
roid drugs include methimazole,
carbimazole and propylthioura-
cil, which suppress excessive
hormone production by the
thyroid gland to achieve clinical
remission.

Thus, anti-thyroid agents are
the cornerstones of Graves’ dis-
ease treatment.

However, some patients de-
velop deadly agranulocytosis af-
ter treatment with these agents.
So-called agranulocytosis, de-
fined as an absolute neutrophil
count of less than 500/mm?,
leads to the breakdown of the
immune system. Once devel-
oped, the risk of severe infection
and mortality markedly increas-
es.
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Can the onset of agranulocy-
tosis be predicted after adminis-
tering anti-thyroid drugs?

In July 2015, Professor Chang



NTU

and his team published a study
concerning the genes associ-
ated with anti-thyroid drug-in-
duced agranulocytosis in Nature
Communications.

How were the relevant genes
identified?

Human Leukocyte Antigen
(HLA) should be considered
when examining the gene-asso-
ciated adverse effects of drugs.
Located on chromosome 6,
HLA shows high variation and is
closely associated with immune
function, autoimmune disease
and some adverse drug effects.
In addition, non-HLA genes may
affect the metabolism of drugs
and have also been associated
with the side effects of these
compounds.

In this study, direct HLA loci
genotyping and a genome-wide
association study (GWAS) were
employed to analyze genetic
differences between individuals
with and without agranulocyto-
sis. Direct HLA loci genotyping
focuses on differences in HLA
alone, whereas GWAS analyzes
single nucleotide polymorphisms
(SNPs) throughout the entire ge-
nome.

These efforts led to the iden-
tification of two loci that are
highly associated with anti-thy-
roid drug-induced agranulocy-
tosis: HLA-B*38:02 and HLA-
DRB1*08:03. The estimated
odds ratios for these two loci,
when comparing allele car-
riers with non-carriers, were
21.48 and 6.13, respectively.
Moreover, individuals carrying
both HLA-B*38:02 and HLA-

DRB1*08:03 show an increased
risk of up to 48.41.

These results may guide the
decision-making of clinicians in
Asia. After diagnosis, doctors
can arrange for genetic testing
prior to initiating treatments with
these compounds. However,
when the two HLA loci described
above are detected, an alterna-
tive treatment should be consid-
ered to avoid agranulocytosis.
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