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CASE REPORTS

New-Onset Type 1 Diabetes Mellitus Following Hepatitis B Vaccination: Case Report 
and Review of  Vaccine-Induced Autoimmune Mechanisms
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While vaccinations are critical for preventing viral infections, several reports 
have documented autoimmune conditions following immunization. We present 
a case of new-onset type 1 diabetes mellitus (T1DM) that occurred after Hepatitis 
B vaccination. A 42-year-old African American woman presented with polyuria, 
polydipsia, and unintended weight loss two months after receiving a Hepatitis B 
vaccine. Initial laboratory analysis showed a hemoglobin A1c (HbA1c) of 9.8%, along 
with elevated titers of anti-glutamic acid decarboxylase (GAD-65) antibodies. The 
patient was initiated on insulin therapy and remains under glycemic control. Potential 
mechanisms for T1DM post-vaccination include autoimmune activation triggered by 
molecular mimicry and inflammatory responses. Though rare, this case underscores 
the importance of timely screening for hyperglycemia in patients with new-onset 
symptoms following vaccination. This case highlights the need for awareness of 
immune-related adverse events following vaccinations. Early recognition and 
management are key to minimizing long-term complications.
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1. Introduction
Vaccination is a critical public health intervention that 

has dramatically reduced the incidence of infectious diseases 
worldwide. Among the vaccines available, the Hepatitis B 
vaccine is a routine immunization that plays a vital role in 
preventing Hepatitis B virus (HBV) infections, which can 
lead to severe liver complications, including chronic liver 
disease, cirrhosis, and hepatocellular carcinoma (Al-Busafi 
and Alwassief, 2024; Zhao et al., 2020). The Hepatitis B 
vaccine is generally considered safe, and its use has been 
associated with a significant decrease in the global burden 
of liver-related morbidity and mortality (Nguyen et al., 
2020). The World Health Organization (WHO) recommends 
that all infants receive the vaccine as part of the universal 
immunization schedule, and adults in high-risk groups, 
such as healthcare workers and those with chronic liver 
conditions, are also encouraged to get vaccinated (World 
Health Organization, 2019). Despite the overwhelming 
success and safety of the vaccine, there are occasional reports 
of adverse events, including rare cases of autoimmune 
diseases triggered following vaccination. Autoimmune 
diseases occur when the immune system mistakenly targets 
the body’s own cells and tissues (Vojdani et al., 2020). 

Although the precise cause of autoimmunity is not fully 
understood, it is believed that both genetic predisposition and 
environmental triggers, such as infections or vaccines, play 
a role. While autoimmune disorders following vaccinations 
are rare, they can have serious implications for affected 
individuals. Among the autoimmune conditions that have 
been reported post-vaccination are Guillain-Barré syndrome, 
autoimmune thyroiditis, systemic lupus erythematosus, and, 
in some cases, type 1 diabetes mellitus (T1DM) (Chavda et al., 
2024; Ricke, 2023).

T1DM is a chronic autoimmune disorder that results 
from the immune-mediated destruction of pancreatic beta 
cells, which are responsible for producing insulin (Eizirik et 
al., 2020). Insulin is a hormone that regulates blood glucose 
levels, and without adequate insulin production, individuals 
with T1DM experience hyperglycemia, or elevated blood 
sugar levels (Bolli et al., 2021). The disease most commonly 
develops in childhood or adolescence, but adult-onset T1DM 
is increasingly recognized. Unlike type 2 diabetes mellitus, 
which is primarily related to insulin resistance, T1DM is 
characterized by an absolute insulin deficiency and requires 
lifelong insulin therapy for management (Tatovic et al., 2023). 
The exact triggers of T1DM remain unclear, but both genetic 
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susceptibility and environmental factors, including viral 
infections, have been implicated. The potential link between 
vaccinations and the onset of T1DM is still a subject of 
debate, and the association remains controversial due to 
the rarity of such cases. The relationship between vaccines 
and autoimmune diseases is complex. Vaccines are designed 
to stimulate the immune system to produce an immune 
response against specific pathogens (Sánchez-Ramón et 
al., 2018). However, in rare cases, the immune response 
triggered by the vaccine may cross-react with self-antigens, 
leading to autoimmunity. This phenomenon, known as 
molecular mimicry, occurs when the immune system is 
unable to distinguish between the vaccine antigens and the 
body’s own cells (Suliman, 2024; Tagliamonte et al., 2023). 
In the case of T1DM, it is hypothesized that vaccine antigens 
may resemble proteins found on pancreatic beta cells, 
leading to an immune attack on these cells. Other proposed 
mechanisms include the possibility of an exaggerated 
inflammatory response following vaccination, which could 
exacerbate pre-existing autoimmune tendencies or reveal 
latent autoimmunity in genetically susceptible individuals 
(Root-Bernstein, 2023). Although T1DM has been reported 
after a variety of viral infections, including mumps, rubella, 
and coxsackievirus, cases of new-onset T1DM following 
vaccination are exceedingly rare. Most reports of vaccine-
induced T1DM have involved viral vaccines, such as the 
mRNA-based COVID-19 vaccines or the measles-mumps-
rubella (MMR) vaccine (Mochizuki et al., 2024). However, 
there have been very few documented cases linking the 
Hepatitis B vaccine to the onset of T1DM (Ferreira et 
al., 2018), making this case particularly significant. The 
rarity of these cases suggests that the Hepatitis B vaccine 
is generally well-tolerated, and the vast majority of 
individuals who receive the vaccine do not experience any 
adverse autoimmune effects.

In the few cases where T1DM has developed following 
vaccination, the timeline of symptom onset varies. Some 
individuals develop symptoms of hyperglycemia within 
days to weeks of vaccination, while others experience a 
more delayed onset. The clinical presentation of post-
vaccination T1DM is similar to that of traditional T1DM, 
with symptoms including polyuria (frequent urination), 
polydipsia (increased thirst), unexplained weight loss, and 
fatigue. Laboratory findings typically reveal elevated blood 
glucose levels, a high hemoglobin A1c (HbA1c) reflecting 
poor glycemic control, and the presence of autoantibodies 
targeting pancreatic beta cells. The most common 
autoantibodies detected in cases of T1DM are anti-glutamic 
acid decarboxylase (GAD-65), anti-insulin antibodies, and 

anti-islet cell antibodies. The case we present involves a 
42-year-old African American woman who developed new-
onset T1DM approximately nine weeks after receiving the 
Hepatitis B vaccine. Her presentation, characterized by classic 
symptoms of hyperglycemia and confirmed by laboratory 
findings, is consistent with autoimmune diabetes. Although 
a direct causal relationship between the Hepatitis B vaccine 
and T1DM cannot be definitively established, the temporal 
association between vaccination and the onset of symptoms 
raises important questions about the potential role of vaccines 
in triggering autoimmunity in susceptible individuals.

In this report, we aim to provide a detailed account 
of this case of new-onset T1DM following Hepatitis B 
vaccination, and to review the current literature on vaccine-
induced autoimmune diseases. Our discussion will explore 
potential pathophysiological mechanisms that may link 
vaccination to the development of T1DM, and we will examine 
the implications of these findings for clinical practice. While 
the benefits of vaccination far outweigh the risks for the 
vast majority of individuals, understanding the rare adverse 
events associated with vaccines is crucial for improving 
vaccine safety and for identifying individuals who may be 
at increased risk of autoimmune complications following 
immunization. This case contributes to the growing body of 
evidence that suggests a potential, albeit rare, association 
between vaccines and autoimmune diseases. It highlights 
the need for continued research into the immunological 
mechanisms underlying vaccine-induced autoimmunity, and 
emphasizes the importance of monitoring for early signs 
of hyperglycemia in patients who present with new-onset 
symptoms following vaccination.

2. Case Report
A 42-year-old African American woman presented to 

the clinic with complaints of frequent urination, increased 
thirst, and unintentional weight loss of 12 lbs over the past 
two months. She reported receiving her Hepatitis B vaccine 
approximately nine weeks prior to the onset of these 
symptoms. Her medical history included well-controlled 
hypertension, managed with a low-dose beta-blocker, and 
asthma, for which she used an inhaled corticosteroid. There 
was no family history of diabetes or autoimmune disorders. 
On physical examination, her BMI was 26.1 kg/m², and her 
blood pressure was 130/85 mmHg. The patient appeared 
mildly dehydrated but was otherwise in no acute distress. 
Neurological examination was normal, and her cardiac 
exam revealed a regular heart rate and rhythm. There were 

Table 1: Initial Laboratory Findings

Parameter Result Reference Range
Fasting Glucose (mg/dL) 240 70-99
HbA1c (%) 9.8 <5.7
C-Peptide (ng/mL) 0.6 0.8-3.1
Anti-GAD-65 (U/mL) >200 <10
Anti-Insulin Antibodies Negative Negative
Urine Glucose Positive Negative
Urine Ketones Negative Negative
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no signs of diabetic ketoacidosis, such as fruity breath or 
rapid breathing. Laboratory workup revealed a fasting blood 
glucose level of 240 mg/dL and a hemoglobin A1c (HbA1c) 
of 9.8%. Urinalysis was positive for glucose but negative for 
ketones. Autoantibody testing showed elevated anti-GAD-65 
antibodies (>200 U/mL, reference <10 U/mL) and negative 
anti-insulin antibodies. Her C-peptide level was 0.6 ng/
mL, indicating reduced insulin production. Based on these 
findings, the patient was diagnosed with new-onset type 1 
diabetes mellitus. She was started on a basal-bolus insulin 
regimen, consisting of 15 units of insulin glargine once daily 
and 5 units of insulin lispro before meals. Additionally, she 
received education on frequent glucose monitoring and 
maintaining a balanced diet to help manage her blood sugar 
levels.

At her 3-month follow-up, the patient reported 
significant improvement in her symptoms. She had regained 5 
lbs and her blood glucose readings were stable, ranging from 
90-140 mg/dL. Her insulin doses were adjusted based on her 
glucose logs, and she was advised to continue close glucose 
monitoring. A repeat HbA1c measurement showed a reduction 
to 6.8%, demonstrating improved glycemic control. The 
patient remains on insulin therapy and continues to adhere 
to lifestyle modifications, including dietary adjustments and 
daily exercise.

3. Discussion
The occurrence of autoimmune diseases following 

vaccination has sparked extensive discussion and research, 
especially as vaccines have become more widely used during 
the global fight against infectious diseases. Vaccines, while 
overwhelmingly beneficial in preventing infections and 
controlling epidemics, are occasionally associated with rare 
autoimmune events. Historically, conditions such as Guillain-
Barré syndrome and myocarditis have received the most 
attention in post-vaccination autoimmune studies. Guillain-
Barré syndrome, characterized by immune system damage 
to the peripheral nervous system, and myocarditis, an 
inflammation of the heart muscle, have been documented in 
relation to various vaccines, including those for influenza and 
COVID-19 (Mahroum et al., 2022; Wen et al., 2023). However, 
less focus has been placed on the potential development 
of new-onset type 1 diabetes mellitus (T1DM) following 
vaccinations. T1DM is an autoimmune condition in which 
the immune system targets and destroys insulin-producing 
beta cells in the pancreas (Roep et al., 2021). The onset of 
this autoimmune attack typically occurs early in life, but cases 
of adult-onset type 1 diabetes are increasingly recognized. 
Vaccination-related autoimmune T1DM is a particularly rare 
phenomenon, and the precise mechanisms underlying this 

condition remain poorly understood. While multiple cases 
of vaccine-induced T1DM have been reported following viral 
infections, including mumps, rubella, and cytomegalovirus, 
it is much less common to see new-onset T1DM following 
vaccinations (Thomas et al., 2022). However, growing 
evidence suggests that vaccines, which stimulate an 
immune response, may in some cases inadvertently trigger 
autoimmunity in genetically predisposed individuals.

In our case, a 42-year-old woman developed new-
onset T1DM following her Hepatitis B vaccination. The 
timing of her symptom onset, occurring approximately nine 
weeks after the vaccine, suggests a potential link between 
the vaccination and the autoimmune response that led to 
diabetes. Although rare, this case aligns with a small body of 
literature suggesting that vaccines, including the Hepatitis B 
vaccine, may be involved in triggering T1DM in susceptible 
individuals. However, establishing a clear causative link 
remains challenging. The temporal association does not 
necessarily imply direct causality, and the precise mechanism 
by which a vaccine might induce autoimmunity leading to 
T1DM is still speculative. One prevailing hypothesis is that 
molecular mimicry may play a key role. Molecular mimicry 
occurs when a vaccine antigen shares structural similarities 
with self-antigens. In this case, it is possible that the 
Hepatitis B vaccine contained antigens that were similar to 
the antigens on pancreatic beta cells. The immune system, 
recognizing these antigens as foreign, may have mistakenly 
targeted and attacked the beta cells. This autoimmune 
response would eventually lead to the destruction of 
beta cells, resulting in insulin deficiency and the clinical 
onset of T1DM. Molecular mimicry has been implicated in 
other autoimmune conditions post-vaccination, including 
myocarditis and Guillain-Barré syndrome, lending some 
credence to this theory as a potential explanation for post-
vaccination T1DM.

Another plausible mechanism is the role of vaccination-
induced inflammation in triggering latent autoimmune 
tendencies (Arunachalam, 2024). Vaccines are designed 
to provoke an immune response, which can involve a 
temporary state of inflammation. In individuals with a 
genetic predisposition to autoimmunity, this heightened 
immune activation may overstimulate the immune system, 
leading to the development of an autoimmune disorder. In 
the case of T1DM, the inflammation may target the pancreas, 
resulting in beta-cell destruction. The inflammatory response 
might also exacerbate pre-existing conditions of insulin 
resistance or subclinical beta-cell dysfunction, hastening 
the onset of T1DM. In our patient's case, it is conceivable 
that a pre-existing, undetected autoimmune tendency was 
accelerated by the vaccine-induced inflammatory response. 
Additionally, genetic predisposition is likely a critical factor 

Table 2: Follow-Up Laboratory Results (3 Months Post-Diagnosis)

Parameter Initial Value 3-Month Follow-Up Reference Range
HbA1c (%) 9.8 6.8 <5.7
Fasting Glucose (mg/dL) 240 115 70-99
C-Peptide (ng/mL) 0.6 0.8 0.8-3.1
Anti-GAD-65 (U/mL) >200 150 <10
Insulin Dose (Units/day) 25 18 N/A
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in the development of autoimmune diseases following 
vaccination (Scepanovic et al., 2018). Research suggests 
that certain genetic markers, such as human leukocyte 
antigen (HLA) types, are associated with a higher risk of 
developing autoimmune diseases, including T1DM (Chen 
et al., 2021). In patients with these genetic susceptibilities, 
the immune system may be more prone to overreacting to 
the introduction of foreign antigens, as seen in vaccinations. 
Although genetic testing was not performed in our patient, 
it is possible that she may possess genetic markers that 
predisposed her to T1DM, and the Hepatitis B vaccine 
acted as a trigger that accelerated the development of the 
disease. Cases of post-vaccination T1DM have primarily 
been associated with viral vaccines, especially mRNA-based 
COVID-19 vaccines. In these instances, patients typically 
present with hyperglycemia and positive autoantibodies, 
similar to our patient’s presentation. In a review of literature 
examining cases of vaccine-related T1DM, most reports 
describe symptom onset within weeks to months after 
vaccination, often involving the detection of autoantibodies 
such as anti-glutamic acid decarboxylase (GAD-65). The 
clinical presentation, laboratory findings, and treatment 
strategies in these cases bear striking similarities to our 
patient’s experience. However, there are very few reports 
specifically linking Hepatitis B vaccination to T1DM, 
making this case particularly noteworthy. The rarity of such 
cases, combined with the life-saving benefits of vaccination, 
emphasizes the need for a nuanced understanding of the 
risks and benefits associated with vaccines. It is important 
to note that the vast majority of individuals who receive 
vaccines, including the Hepatitis B vaccine, do so without 
developing any serious adverse effects. Vaccines remain one 
of the most effective public health interventions available, 
and the occurrence of vaccine-related autoimmune diseases 
is exceptionally rare. Nonetheless, clinicians should 
be aware of the potential for such events and consider 
routine screening for hyperglycemia and autoantibodies in 
individuals who present with new-onset symptoms after 
vaccination, particularly in those with a family history of 
autoimmune diseases.

4. Conclusion
This case highlights a rare but notable instance of new-

onset type 1 diabetes following Hepatitis B vaccination. 
Though causality is difficult to establish, it is essential 
for clinicians to be vigilant for autoimmune responses 
post-vaccination, particularly in patients presenting with 
symptoms of hyperglycemia. Early recognition, prompt 
diagnosis, and initiation of insulin therapy are crucial for 
managing such cases effectively. Further research is needed 
to better understand the mechanisms involved in vaccine-
associated autoimmunity and to develop strategies for 
early detection and prevention.
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