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CASE REPORT

Sulphonylurea responsive
monogenic diabetesin an Insulin
treated 8-year old child in West
Africa; of morethan academic

interest and one of many?

Abstract: We describe the case
and identification of monogenic
diabetes mellitus in a Togolese
girl at the age of eight years, pre-
vioudly treated as Type 1 Diabetes
following diagnosis at the age of
two months. She has since been
transitioned from insulin to ora
sulphonylurea therapy, with im-
proved glycaemic control and
greater therapeutic security. We
believe many more such cases
must exist in Africa amongst
those with a history of neonatal
diabetes. Free genomic testing is

available (see below) in suitable
cases. The case highlights the
value of personalized medicine
and international cooperation.
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Introduction

Neonatal diabetes mellitus (NDM), characterised by the
onset of diabetes in the first six months of life, is rare
with a reported incidence of 1 in 160,000.>? NDM is
monogenic in aetiology, arising most often from inher-
ited or sporadic mutations in single genes which are
critical for the regulation of pancreatic f-cell function.®
NDM may be transient, resolving within a median of
three months, or it may be permanent.* Activating het-
erozygous mutations of theKCNJ1land ABCC8 genes
which encode subunits of the pancreatic B-cell Katp
channel are the most common causes of permanent
NDM.” Identification of the underlying genetic mutation
in these patients is fundamentally important as they are
often able to transition to oral sulphonylurea therapy.
Therefore, referral for genetic testing has important
clinical implications and is essential for the guidance of
appropriate and cost-effective treatment.

Cellular Pathophysiology

Mutations in the KCNJ11 and ABCC8 genes encoding
for the Kir6.2 and SUR1 subunits of the pancreatic p-
cell inward rectifying K atp channel account for 30%

to 58% of permanent NDM diagnosed in patients under
six months of age.6 The pancreatic Katp channel is es-
sential for the regulation of insulin secretion which is

initiated by closure of the Katp channels and inhibited
by theiropening.” Glucose metabolism within the pan-
creatic B-cell generates increased intracellular ATP lev-
els. Under normal circumstances, increased intracellular
ATP exerts inhibitory effects leading to the closure of
the Katp channels, allowing for cell membrane depolari-
zation and the opening of voltage-gated calcium chan-
nels. This in turn results in calcium-induced insulin re-
lease as part of a coordinated cellular response to glu-
cose metabolism. Patients with NDM caused by het-
erozygous activating KCNJ11 mutations have Katp
channels which are less sensitive to inhibitory ATP. As
a direct consequence, their channels remain in an inap-
propriately open configuration, despite the presence of
glucose, resulting in cell membrane hyperpolarization
and impaired insulin secretion leading to dramatic hy-
perglycaemia. Sulphonylureas act to close Karp chan-
nels in an ATP-independent manner, thereby inducing
insulin secretion. They therefore represent the optimal
therapy for patients with NDM caused by KCNJ11 mu-
tations.

Case Report

AE, an 8-year-old girl from Lomé, Togo, West Africa
was diagnosed with NDM at the age of two months. She
was being managed on a twice daily “mixed-split” insu-
lin regimen requiring in excess of thirty units per day.
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Her diabetes control was suboptimal with marked gly-
caemic variation on capillary blood testing. Height
127cm at 33rd centile, weight 25kg at 33rd centile and
BMI 15.5 at 39th centile. HbA 1c was not available.

Given the age of initial presentation, an underlying ge-
netic diagnosis was sought. However, genetic analysis
proved challenging in the setting of limited local re-
sources, laboratory facilities, postal services and trans-
port networks. Thus, it became clear that international
collaboration would be required. An EDTA sample was
obtained, carried by hand back to Ireland and forwarded
to the Genomics Laboratory at the University of Exeter,
UK, who offer free genetic analysis for individuals diag-
nosed with diabetes before the age of nine months.

Sanger sequencing analysis of the ABCC8, KCNJ11, and
INS genes was carried out on the sample as previously
described,® which identified a novel

heterozygous KCNJ11 missense variant p.(Phe333Val).
Evaluation of this variant using the ACMG Guidelines
classified this variant as being of uncertain

significance. Parental salivary DNA was then obtained
and transported for analysis which confirmed that the p.
(Phe333Val) variant had arisen de novo in AE, allowing
for variant reclassification as likely pathogenic with a
predicted positive response to oral sulphonylurea ther-

apy.

A modified version of the therapeutic transfer protocol,®
available at https://www.diabetesgenes.org/about-
neonatal -diabetes/su-transfer-in-patients-with-kcnj 11-
and-abcc8-mutations-pndm/ was implemented in order
to allow safe transition from insulin to oral glibencla-
mide, with careful monitoring of response. AE success-
fully transitioned to twice daily oral glibenclamide ini-
tially but required 5mg once daily to achieve optimal
control. Blood glucose levels ranged between 4.0 — 7.6
mmol/L post transition allowing for the complete with-
drawal of subcutaneous insulin.

ing sulphonylurea commencement, with sustained im-
provement

after one year.® A further recent multi-center study on 90
patients with NDM caused by KCNJ11 mutations
showed that sulphonylurea therapy is safe and provides
excellent glycaemic control for at least 10 years. Thus, a
simple once daily oral therapy can provide significant
quality of life benefits, decreased intensity of care re-
quired, removal of risk from insulin supply chain disrup-
tion in resource poor areas and have a welcome life-
altering impact for both the

child and their family. Furthermore, cost benefits have
been calculated to be in the region of US$ 12,000 after
10 %/gars following transition from subcutaneousinsu-
lin.*

Discussion

Patients diagnosed with diabetes in the first six months
of life are likely to have an underlying genetic anomaly
rather than autoimmune Typel Diabetes.

Approximately 40% of patients with NDM have a potas-
sium channel mutation identified, up to 90% of whom
may be able to switch to low cost oral

sulphonylurea therapy.® This should result in improved
glycaemic control. Available data suggests a significant
average reduction of 1.7% in HbA1lc, 12 weeks follow-

Conclusion

This case exemplifies the importance of early molecular
genetic analysis in patients with a diagnosis of diabetes
arising in the first 6-9 months of life.

Identification of a de novo KCNJ11 mutation in this case
had significant therapeutic implications, illustrating an
example of personalized medicine where genetic infor-
mation from the patient was trandated into optimal
treatment for her. The positive outcomes could not have
been achieved without healthcare professionalsin differ-
ent countries and even continents working together. We
are pleased to demonstrate the importance of

teamwork and collaboration in overcoming difficulties
in the delivery of optimal patient care.

The Genomics Laboratory at the University of Exeter
currently offers free genetic screening for patients with
neonatal diabetes (diagnosed at <9 months of age). For
further information see https://www.diabetesgenes.org/
about-neonatal -di abetes/genetic-testing-for-neonatal -
diabetes/ *°

Acknowledgements

Free genetic testing for neonatal diabetes was funded
through a Wellcome Trust Senior Investigator Award to
Professors Andrew Hattersley and Sian Ellard. Elisa De
Franco is a Diabetes UK RD Lawrence fellow
(19/005971).

AE is under the ongoing care of KT and MS in the chil-
dren’s and young person’s clinic in Lomé, Togo, which
is supported by the “Life For a Child” programme of the
International Diabetes Federation.



Sulphonylurea Responsive Monogenic Diabetes in an Insulin Treated 8-year old Child in West 45
Africa; of morethan Academic Interest and one of many? Corley L et al

References

1. Letourneau L, Carmody D, 5. DeFranco E, Flanagan S, 9. Greeley S, Letourneau L, Phil-

Wroblewski K, Denson A, San-
youraM, Naylor R, et a. Dia-
betes Presentation in Infancy:
High Risk of Diabetic Ketoaci-
dosis. Diabetes Care. 2017; 40
(10):e147-e148.

Grulich-Henn J, Wagner V,
Thon A, Schober E, Marg W,
Kapellen T et a. Entities and
frequency of neonatal diabetes:
data from the diabetes docu-
mentation and quality manage-
ment system (DPV). Diabetic
Medicine. 2010; 27(6): 709-
712.

Rubio-Cabezas O, and Ellard S.
Diabetes Mellitusin Neonates
and Infants: Genetic Heteroge-
neity, Clinical Approach to
Diagnosis, and Therapeutic
Options. Hormone Research in
Paediatrics. 2013; 80(3): 137-
146.

Naylor R, Greeley S, Bell G,
and Philipson L. Genetics and
pathophysiology of neonatal
diabetes mellitus. J Diabetes
Investigation. 2011; 2(3): 158-
169.

7.

Houghton J, Allen H, Templel,
Hattersley A. The effect of
early, comprehensive genomic
testing on clinical carein neo-
natal diabetes: an international
cohort study. Lancet. 2015; 386
(9997): 957-963.

. Pearson E, Flechtner |, Njaistad

P, Malecki M, Sgvik O, Hatter-
sley A. Switching from Insulin
to Oral Sulfonylureasin Pa-
tients with Diabetes Dueto
Kir6.2 Mutations. New England
J Medicine. 2006; 355(5): 467-
477.

Gribble F, Reimann F. Sul-
phonylurea action revisited: the
post-cloning era. Diabetologia.
2003; 46(7): 875-891.

. Sood S, Landreth H, Bustinza J,

Chalmers L, Thukaram R. Neo-
natal Diabetes. J Investigative
Medicine High Impact Case
Reports. 2017; 5(1):
232470961769871.

10.

ipson L. Precision medicinein
KCNJ11 permanent neonatal
diabetes. Lancet Diabetes &
Endocrinology. 2018;6(8):
594-505.

https://
www.diabetesgenes.org/about
-neonatal -diabetes/genetic-
testing-for-neonatal -diabetes/
Genetic Testing For Neonatal
Diabetes. Diabetes Genes.
Exeter 2020;Wellcome Trust.



