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Type 1 diabetes mellitus affects two million people in the United States.1 With new 
cell and gene therapies for type 1 diabetes on the horizon that require evidence of 
severe hypoglycemia and hypoglycemia unawareness, we analyzed current 
diagnosis patterns for hypoglycemia among people with type 1 diabetes to better 
understand potential reporting limitations. 

Several cell and gene therapies (CGTs) that may confer insulin 
independence for people with type 1 diabetes mellitus (T1D) are 
currently in late-stage clinical trials.2,3,4 The latest inclusion 
criteria for these trials require evidence of hypoglycemia 
unawareness and severe hypoglycemic events for treatment 
eligibility and insurance coverage.2,3,4 

Hypoglycemia is broadly defined as abnormally low blood 
glucose levels caused by too much insulin in the body, which 
could expose an individual to potential harm.5 Hypoglycemia is a 
common condition experienced by people with T1D because of 
their impaired glucose regulatory responses and reliance on 
exogenous insulin for their treatment. Hypoglycemic events can 
present in varying levels of severity.6 Observational studies have 
reported between 3.5-7.2 non-severe hypoglycemic events per 
month for people with diabetes, indicating how common 
hypoglycemia may be.7 

Based on recent clinical studies, including some sponsored by 
the pharmaceutical industry, people with T1D experience 
hypoglycemia or severe hypoglycemia at high rates every year; 
in some studies, hypoglycemia prevalence rates were as high as 
38%.8,9,10 However, administrative claims data does not fully 
reflect this experience. We analyzed 2023 administrative claims 
data and found that hypoglycemia, as a whole, may not be 
accurately reflected: Only 8%-30% of people with T1D, 
depending on their insurance coverage, have evidence of 
hypoglycemia in their claims. 

Without proper consideration for when and how hypoglycemia is 
reflected in claims data, payers may underestimate the impact 

and value of these new CGTs for T1D and therefore may not be 
able to determine reasonable criteria for access and coverage. 
New codes and education on coding best practices could help 
healthcare providers and payers better capture patients’ 
hypoglycemic events, which may help address some of the 
challenges of identifying and analyzing hypoglycemia with claims 
data. However, we recommend considering multiple sources of 
data to fully understand the prevalence of hypoglycemia and 
severe hypoglycemic events to assess the potential impact of 
CGTs and to determine reasonable coverage and access 
criteria. 

Hypoglycemia prevalence: Clinical 
expectations and administrative 
coding 
A CLOSER LOOK AT HYPOGLYCEMIA AND 
HYPOGLYCEMIA UNAWARENESS 

Typically, when a person’s blood sugar drops too low, the body 
responds by triggering regulatory mechanisms that normalize 
blood sugar levels. However, people with T1D inject insulin that 
operates outside these regulatory mechanisms, and over time, 
their bodies may develop dysfunctional responses to low blood 
sugar as a result. People with T1D are therefore more likely to 
have episodes of low blood sugar.11  
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FIGURE 1:  EVIDENCE OF HYPOGLYCEMIA AND POTENTIALLY SEVERE HYPOGLYCEMIC EVENTS IN CLAIMS 

 
 
Coding definition 

Medicare FFS 
Medicare 

Advantage 
Medicaid Commercial   Total 

Hypoglycemia, principal diagnosis: IP/ED (likely severe event) 4% 5% 4% 1% 3% 

Hypoglycemia, principal diagnosis: All claims 15% 15% 9% 4% 10% 

Hypoglycemia, any diagnosis position: IP/ED (possible severe event) 11% 12% 7% 2% 7% 

Hypoglycemia, any diagnosis position: All claims 30% 28% 14% 8% 17% 

Repeated exposure to hypoglycemia over time can change how 
a patient recognizes a hypoglycemic event, often resulting in a 
clinical phenomenon referred to as hypoglycemia unawareness 
or impaired awareness of hypoglycemia (IAH), which may not be 
reflected in administrative claims data.4 

As recognition of hypoglycemic events declines with IAH, there is 
an increased risk of higher severity hypoglycemic events, also 
known as severe hypoglycemia. Severe hypoglycemia is defined 
as hypoglycemic events that require intervention from another 
individual, often in a clinical setting. Severe hypoglycemia can be 
coupled with potentially life-threatening symptoms, such as loss 
of consciousness, collapse, seizure, injury, and even death.8 
These events may expose patients with T1D to short-term 
consequences, such as neurologic and cardiovascular 
dysfunction, as well as long-term consequences, such as 
cognitive impairment and cardiovascular disease.12 

OBSERVING HYPOGLYCEMIA IN CLAIMS DATA: 
EXPECTATIONS VS. REALITY 

Based on recent clinical trials, we anticipate that the presence of 
both IAH and severe hypoglycemia will play an important role in 
patient eligibility for CGTs intended to treat T1D.2,3,4 However, 
accurately identifying these conditions in claims data can be a 
challenge. Unless captured via glucose monitoring devices and 
shared with providers manually, IAH may go unrecognized and 
unreported. Even when hypoglycemia is recognized, non-
severe hypoglycemic events are often treatable in real time 
outside of a clinical setting, which means claims will not be 
generated in connection with those events. Finally, severe 
hypoglycemic events may be recognized and coded differently 
across treatment settings, making them difficult to consistently 
capture in claims. 

As noted earlier, clinical studies indicate a high prevalence of 
hypoglycemia in people with T1D. More specifically, ~30% of 
T1D patients experience hypoglycemia unawareness, and ~20% 
experience a severe hypoglycemic event at some point.5,8,9,10 
Studies have reported a wide range of prevalence for severe 
hypoglycemia due to variations described in the previous 
section.9 To explore this, we analyzed a range of definitions of 
hypoglycemia in 2023 administrative claims data for comparison. 

We estimate that around 17% of people with T1D have evidence 
of hypoglycemia in their claims annually. This prevalence is 
based on observation of at least one hypoglycemia diagnosis 
code in any position on any claim within the year. We view this 

as the broadest possible identification criteria for hypoglycemia 
because it captures diagnoses occurring in all settings, 
including those that are incidental to other healthcare events. 
Prevalence of hypoglycemia using this definition varies 
substantially by insurance coverage (8%-30%). This variation is 
likely driven by differences in demographic mix by insurance 
coverage—especially by age, which is highly correlated with risk 
for hypoglycemia. Even so, this range is much lower than we 
would expect based on survey- and electronic health record-
based studies.8-10 

Furthermore, we found only around 3% (range 1%-5%) of people 
with T1D overall had evidence of a severe hypoglycemic event. 
That is, only 3% of people were observed to have an emergency 
department (ED) or acute inpatient (IP) claim with at least one 
hypoglycemia diagnosis code in the principal position on the 
claim, which suggests it was the root cause of the visit. 
Additionally, we found that only 7% of people with T1D had 
evidence of a severe hypoglycemic event even when looking at 
ED and IP claims with hypoglycemia diagnosis codes in any 
position. Our observed prevalences of severe hypoglycemia are 
much lower than described in clinical studies and publications 
(20%).8 Taken together, these findings suggest that additional 
research and alternative sources may be needed to fully 
evaluate the impact of hypoglycemia and severe hypoglycemic 
events in this population. 

What are the consequences of 
incomplete hypoglycemia data? 
Real-world data serves a critical role for both government and 
private payers in understanding how healthcare policy, 
coverage, and reimbursement changes will affect beneficiaries. 
Administrative claims data are particularly valuable because they 
link patterns of care with clinical outcomes and costs. Payers 
often mine their data to identify populations with conditions of 
interest and examine how they will be impacted by the 
availability of new treatments and therapies. 

Inaccurate data presents a challenge for payers seeking to 
evaluate the potential clinical and economic impact of future 
CGTs for T1D. Claims data usually enables payers to relatively 
accurately estimate the share of their population who will meet 
clinical criteria for upcoming therapies, measure the costs 
associated with their care in the absence of treatment, and 
model the impact of providing access and reimbursement for 
new therapies. However, in the absence of comprehensive data 
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for hypoglycemia and clear information about the prevalence and 
incidence of severe hypoglycemic events, payers may under- or 
overestimate the share of the population with T1D who could 
benefit from future CGTs, as well as the economic burden of 
non-treatment. This may in turn lead to misadvised decision-
making around treatment access and coverage. 

Introduction of new diagnosis codes 
for hypoglycemia and their potential 
impact 

Eighty percent of all claims we identified with hypoglycemia for 
people with T1D used the International Classification of 
Diseases, 10th Revision (ICD-10) code E10649, Type 1 diabetes 
mellitus with hypoglycemia without coma. This diagnosis code is 
broad and does not contribute information about the root cause 
of hypoglycemia, whether the patient has IAH, or whether the 
associated healthcare services were connected to a severe 
hypoglycemic event. 

FIGURE 2:  DISTRIBUTION OF DIAGNOSIS CODES USED FOR 
HYPOGLYCEMIA 

 

Beginning in October 2024, three new hypoglycemia diagnosis 
codes were introduced. The codes include details on glucose 
concentration ranges and other characterizations of the 
hypoglycemic event, such as altered mental functioning.13 These 
more descriptive and diverse codes may help payers move away 
from complex and disparate algorithms, thereby allowing for 
more consistency in access across the market. 

Limitations to obtaining accurate claims data will persist despite 
these new codes. There remains no explicit code available to 
report IAH. As described earlier, patient unawareness during 
hypoglycemic events is not uncommon. While IAH may have 
meaningful impacts on the quality of life and overall health of 
people with T1D, these instances of hypoglycemia may go 
unrecognized and unreported unless captured via glucose 
monitoring devices and shared with providers manually. 
Similarly, even when recognized, non-severe hypoglycemic 
events are often treatable in real time outside of a clinical setting. 

As a result, these events will never be recorded in administrative 
claims data. 

Finally, due to different coding practices and financial incentives 
around the thoroughness of diagnostic documentation, there is 
wide variation in coding practices across providers and sites of 
care. In cases in which the inclusion of secondary diagnosis 
codes for hypoglycemia does not impact coverage and 
reimbursement for services, providers have less of an incentive 
to be as comprehensive with their documentation of 
hypoglycemia on patients’ claims. 

Conclusion 
After analyzing claims data and reviewing research, further study 
is needed to understand whether people with T1D who meet the 
criteria for future CGTs are likely to be appropriately identified. 
Our analysis suggests that although hypoglycemia is common 
for people with T1D, administrative claims alone may not 
accurately reflect this experience even in instances of severe 
hypoglycemic events. Without accurate information on severe 
hypoglycemia and IAH, plans risk underestimating the number of 
people with T1D experiencing hypoglycemic events every year, 
as well as the costs associated with those events. Inaccurate 
data also brings with it the risk of plans and payers 
miscalculating the share of their membership that may be eligible 
for future CGTs for T1D. In both cases, inaccurate and 
incomplete information may result in coverage decision-making 
that does not reflect real-world care and outcomes for people 
with T1D. 

The recent introduction of new diagnosis codes related to 
hypoglycemia may help address some of the challenges 
associated with identifying and analyzing hypoglycemia using 
claims data; however, external factors such as patient behavior, 
treatment patterns, and provider coding will still affect results. 
Going forward, use of multiple sources of data will be necessary 
to fully assess the potential benefits of CGTs for beneficiaries 
with T1D and to determine reasonable coverage and access 
criteria. 

Methodology and data sources 
Milliman leveraged information shared by Breakthrough T1D, 
clinical trial releases, and payer authorization policies to 
establish key clinical criteria that will likely be required of patients 
for coverage of future CGTs for T1D. Hypoglycemia, particularly 
IAH and severe hypoglycemic events, were identified as core 
eligibility requirements for Lantidra, the only CGT available to 
date.3,14 

We used 2021-2023 enrollment and medical and pharmacy 
claims data from the following sources: the Centers for Medicare 
and Medicaid Services (CMS) 100% Innovator Research Data 
Set, the Transformed Medicaid Statistical Information System 
(T-MSIS), and Milliman’s Consolidated Health Cost Guidelines 
Sources Database (CHSD) to identify people with T1D and 
calculate their rates of hypoglycemia and severe hypoglycemic 
events. 

80%

16%

2%
2%

E10649: Type 1 diabetes mellitus with hypoglycemia without coma

E162: Hypoglycemia, unspecified

E10641: Type 1 diabetes mellitus with hypoglycemia with coma

All other hypoglycemia diagnosis codes
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Beneficiaries were required to have enrollment for at least one 
month in 2023 to be included in this study. Medical and 
pharmacy claims from 2021-2023 were included in the analysis 
to identify patients with diabetes using a two-year lookback 
period. Using claims in the analysis year and the preceding two-
years, we identified patients with evidence of T1D. Beneficiaries 
identified with diabetes were classified as having either T1D or 
type 2 diabetes (T2D) in the analysis year based on the count of 
claims with either ICD-9 or ICD-10 diagnosis codes for each type 
of diabetes. Beneficiaries with T2D were excluded from further 
steps in this analysis. If beneficiaries had both T1D and T2D 
diagnosis codes, T1D designation was determined using a 
plurality of diagnosis codes present during the analysis year. We 
also looked at dispensed drugs or drug combinations to confirm 
assignment to either T1D or T2D. 

After identifying patients with T1D, Milliman determined which 
patients had evidence of a hypoglycemia diagnosis code during 
the analysis year using four separate definitions as discussed in 
this paper: 

1. Hypoglycemia (broad definition): At least one 
hypoglycemia diagnosis code (any position) on any claim 

2. Hypoglycemia (narrow definition): At least one principal 
hypoglycemia diagnosis code on any claim 

3. Possible severe hypoglycemic event (broad definition): At 
least one hypoglycemia diagnosis code (any position) on 
ED or IP claims only 

4. Likely severe hypoglycemic event (narrow definition): At 
least one principal hypoglycemia diagnosis code on ED or 
IP claims only 

The following ICD-10 diagnosis codes were used to identify 
hypoglycemic events: E10649, E162, E10641, E161, E160, 
E16A1, E16A2, E16A3, T383X5A, T383X5D, T383X5S. This 
analysis was limited to non-laboratory and non-radiology claims 
across all four definitions. 
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Caveats and Limitations 
This report was commissioned by Breakthrough T1D. The 
findings reflect the research of the authors. Milliman does not 
endorse any product or organization. Breakthrough T1D did not 
author this paper or influence its findings. 

There are limitations in this study. We expect that claims data 
will not be able to fully capture all instances of hypoglycemia 
due to the time-sensitive nature of hypoglycemic events 
resulting in treatment outside of a clinical setting. 

Milliman has developed certain models to estimate the values 
included in this analysis. The intent of the models was to 

estimate the size of the population of patients with type 1 
diabetes that may be eligible for future CGTs. 

We have reviewed the historical claims-based algorithms, 
including their assumptions and outputs for consistency, 
reasonableness, and appropriateness to the intended purpose 
and in compliance with generally accepted clinical 
expectations, actuarial practice and relevant actuarial 
standards of practice (ASOP). 

Rebecca Smith, Carrie Scott, Winston Fopalan, and Paula-Ann 
Reid are employed by Milliman, Inc. Guidelines issued by the 
American Academy of Actuaries require actuaries to include 
their professional qualifications in all actuarial communications/ 
Carrie Scott is employed by Milliman, Inc., and a member of 
the American Academy of Actuaries; she is qualified to render 
the actuarial opinions contained herein. 
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technology to develop solutions for a world at risk. We help clients in 
the public and private sectors navigate urgent, complex challenges—
from extreme weather and market volatility to financial insecurity and 
rising health costs—so they can meet their business, financial, and 
social objectives. Our solutions encompass insurance, financial 
services, healthcare, life sciences, and employee benefits. Founded 
in 1947, Milliman is an independent firm with offices in major cities 
around the globe. 
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