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CASE REPORT

A novel presentation of a His1157Arg INSR 
mutation in male half-siblings with type A 
insulin resistance: A case report

Kaci Wirthwein  and Evan Los*
Department of Pediatrics, Quillen College of Medicine, East Tennessee State University, Johnson 
City, Tennessee, United States of America

Abstract
Type A insulin resistance, a rare disorder resulting from mutations in the INSR gene, 
exhibits a wide range of clinical presentations. We report two male half-siblings with 
a His1157Arg missense mutation in exon 19 of the INSR gene. Patient 1 presented 
with hyperglycemia and features resembling type  1 diabetes, without acanthosis 
nigricans. In contrast, patient 2 exhibited characteristics typically seen in children 
diagnosed with type 2 diabetes, including obesity and acanthosis. Genetic testing 
confirmed the shared pathogenic mutation. Their divergent phenotypes underscore 
the heterogeneity of type A insulin resistance and highlight the critical role of genetic 
testing in atypical diabetes cases. Targeted therapy with metformin, glucagon-
like peptide-1 receptor agonists, and sodium-glucose co-transporter 2 inhibitors 
improved glycemic control in both patients.
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1. Introduction
Type A insulin resistance is a rare condition caused by mutations in the INSR gene, 
which encodes the insulin receptor protein.1 The insulin receptor consists of α and 
β subunits that play a crucial role in insulin signalling.1 Mutations in the tyrosine 
kinase domains of the β subunit, encoded by exons 12–22 of the INSR gene, impair 
receptor function, leading to hyperinsulinemia and hyperglycemia.1-3 This report 
presents two male half-siblings with a His1157Arg missense mutation in exon 19, 
a dominant-negative mutation associated with reduced tyrosine kinase activity. 
Their divergent clinical presentations highlight the heterogeneity of type A insulin 
resistance and underscore the importance of genetic testing in atypical diabetes 
cases.

2. Case presentation
2.1. Patient 1

A 14-year-old male presented with polyuria, polydipsia, and hyperglycemia (glycated 
hemoglobin [HbA1c] 8.8%) without ketoacidosis. He had a BMI around the 50th percentile 
and no reported weight loss. Initially diagnosed with type  1 diabetes, he was started 
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on insulin therapy. Despite initial glycemic improvement 
(HbA1c 7.2%), his insulin requirements escalated to 
2–2.5 units/kg/day, and glycemic control deteriorated 
(HbA1c >10%). Metformin was added, resulting in modest 
glycemic improvement (HbA1c 7–9%).

At age 19, after being lost to follow-up and self-
discontinuing insulin and metformin, he presented with 
hyperglycemia (HbA1c 10.9%), an elevated insulin level 
(92.2 μIU/mL), and negative pancreatic autoantibodies. 
A  monogenic diabetes panel, excluding INSR, was 
negative. Subsequent targeted testing revealed a pathogenic 
His1157Arg mutation in the INSR gene. Insulin was 
discontinued, and metformin monotherapy improved 
his HbA1c to 7.2%. The addition of a sodium-glucose 
co-transporter 2 (SGLT-2) inhibitor and pioglitazone 
further enhanced glucose control.

2.2. Patient 2

A 9-year-old male presented with obesity, hyperglycemia 
(HbA1c 9.1%), and severe acanthosis nigricans. With a 
sedentary lifestyle and suboptimal diet, he was diagnosed 
with type 2 diabetes and treated with metformin, dietary 
changes, and lifestyle modifications. BMI improved to the 
85th percentile over several years of treatment, acanthosis 
resolved, and HbA1c decreased to 5.2%, though it 
subsequently rose to 7.3%. Family history revealed that 
patient 2 and patient 1 shared the same mother, and 
sequencing of the INSR gene confirmed that patient 2 
carried the same His1157Arg mutation. Metformin was 
continued, and glucagon-like peptide-1 (GLP-1) receptor 
agonist and SGLT-2 inhibitor were added, reducing HbA1c 
to 5.1%.

3. Discussion
The INSR gene, located on chromosome 19, encodes 
the insulin receptor, a tyrosine kinase receptor on cell 
membranes. In normal insulin signaling, insulin binds to the 
receptor, activating intrinsic tyrosine kinase activity, which 
causes phosphorylation of insulin receptor substrates (IRS). 
This triggers downstream pathways resulting in glucose 
uptake, glycogen synthesis, and cell growth. Mutations 
in the kinase domain prevent IRS phosphorylation and 
disrupt downstream signaling. Mutations in the tyrosine 
kinase domains of the β subunit (exons 12–22) impair 
insulin signaling, causing a spectrum of insulin resistance 
syndromes, ranging from mild (type A insulin resistance) 
to more severe forms (Rabson–Mendenhall syndrome and 
Donahue syndrome).1,3

Type  A insulin resistance typically presents in 
childhood or early adulthood with hyperglycemia, elevated 
serum insulin, and acanthosis nigricans. Acanthosis 

nigricans results from insulin cross-stimulation of the 
insulin-like growth factor receptor in the skin, leading 
to keratinocyte and dermal fibroblast proliferation, 
which causes thickening and hyperpigmentation. The 
His1157Arg mutation in exon 19 of INSR is a dominant-
negative mutation that reduces tyrosine kinase activity 
in the insulin receptor.2,4 disrupting downstream insulin 
signaling. This mutation has previously been identified 
only in females.4,5 Patient 1 presented atypically, without 
acanthosis nigricans and with a normal BMI, resembling 
type  1 diabetes. In contrast, patient 2 exhibited classical 
features of type  A insulin resistance with obesity and 
acanthosis, though he was initially diagnosed with type 2 
diabetes. These divergent presentations highlight the 
heterogeneity of the condition, even among half-siblings, 
and the potential for misdiagnosis as type  1 or type  2 
diabetes. Table  1 compares the clinical and laboratory 
characteristics of the two cases.

Differing environmental or genetic influences (in 
this case, being raised separately with different fathers) 
may contribute to the divergent presentations, although 
heterogenous symptomatology has previously been 
reported in individuals with identical INSR mutations.6,7 
Genetic testing was instrumental in confirming the 
diagnosis and enabling targeted treatment to improve 
glycemic control. This case also emphasizes the need 
to consider monogenic diabetes in lean patients who 
require high insulin doses or in siblings of individuals 
with confirmed INSR mutations. We suspect that 
many patients with monogenic forms of diabetes 
remain undiagnosed or misdiagnosed as having either 
type  1 or type  2 diabetes. Early identification of INSR 
mutations allows for more appropriate therapies, such 
as metformin, GLP-1 receptor agonists, and SGLT-2 
inhibitors to improve glycemic control and reduce 
insulin resistance.8-10 Nishikage et al. have also proposed 
a method to distinguish hyperglycemia due to INSR 
mutations from type 2 diabetes.11

Table 1. Comparison of clinical and laboratory features in 
cases of type A insulin resistance

Feature Patient 1 Patient 2

Acanthosis nigricans − +

Obesity − +

Age at presentation (years) 14 9

HbA1c at presentation (%) 8.8 9.1

Serum insulin (non‑fasting) 92.2 mIU/mLa 478 mIU/mLb

Notes: aMeasured after being lost to follow‑up and discontinuing 
exogenous insulin; bMeasured at initial presentation.
Abbreviation: HbA1c: Glycated hemoglobin.
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4. Conclusion
Identification of an INSR mutation in two male half-
siblings provided clarity and supported effective treatment. 
This case underscores the importance of considering 
monogenic causes of diabetes in patients with atypical 
presentations and emphasizes the utility of genetic testing 
in informing personalized therapeutic strategies and 
guiding family screening.
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