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ABSTRACT

Research objectives: Type 2 diabetes (T2D) represents a significant global public health challenge. The core of the disease
is impaired carbohydrate metabolism, primarily manifesting as chronic hyperglycemia, which results from a relative or
absolute deficiency in insulin secretion, accompanied by varying degrees of peripheral insulin resistance. Hyperglycemia is
thought to impair immune function, thereby reducing the body's capacity to contain and eliminate invading pathogens
effectively. Therefore, individuals with diabetes are more susceptible to infections. This article aims to provide an overview
of adult vaccination recommendations, with a particular focus on modifications relevant to individuals with type 2 diabetes.
Methods: The authors searched the PubMed, Scopus, and Google Scholar databases using phrases such as “Type 2 Diabetes
Mellitus,” “Vaccination,” “Recommendations,” and “Immunization”. Boolean operators such as “AND” and “OR” were
applied to refine and optimize the search results. Articles published in English between January 2016 and June 2025 were
considered. Additional articles were identified by screening the bibliographies of studies retrieved through the database
searches.

Key findings and conclusions: T2D is a risk factor for severe infectious diseases, as well as infectious diseases can worsen
the control of T2D. Therefore, patients burdened with this disease should be especially encouraged to receive immunizations
during any contact with health care.
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Introduction

Type 2 Diabetes (T2D) is a major health problem worldwide. The essence of this disease is abnormal
carbohydrate metabolism, characterized by hyperglycemia. It is associated with a relative or absolute
impairment in insulin secretion, along with varying degrees of peripheral resistance to the action of insulin.
Elevated blood glucose levels have an impact on the immune system. An inflammatory response occurs as a
result of the immune response to high blood glucose levels as well as the presence of inflammatory mediators
produced by adipocytes and macrophages in fat tissue. Hyperglycemia associated with diabetes is believed to
impair the immune response, compromising its ability to effectively contain and eliminate invading pathogens
in affected individuals. Consequently, individuals with diabetes exhibit increased susceptibility to infections.
As the prevalence of T2D continues to rise, a corresponding increase in the incidence of infectious diseases
and their associated comorbidities is anticipated .

Vaccination is one of the best and safest forms of prevention of severe infection. In an era of growing
concerns and numerous myths about vaccinations, physicians should be particularly keen and educated about
vaccinations and risk groups to effectively reduce the risk of infection. This article will summarize
recommendations for preventive vaccination for adults, emphasizing any differences due to T2D.

Methods

The authors searched the PubMed, Scopus, and Google Scholar databases using phrases such as “Type
2 Diabetes Mellitus,” “Vaccination,” “Recommendations,” and “Immunization”. Boolean operators such as
“AND” and “OR” were applied to refine and optimize the search results. Articles published in English between
January 2016 and June 2025 were considered. Additional articles were identified by screening the
bibliographies of studies retrieved through the database searches.
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Results

Type B Hepatitis

In the case of the hepatitis B virus, it is imperative to identify unvaccinated individuals at any age and
administer the vaccine according to the 0-1-6-month schedule.

T2D may predispose to a lower immune response to hepatitis vaccination. The cause is thought to be
excessive adipose tissue, which often coexists with T2D. In individuals with higher adiposity, the vaccine is
more likely to be distributed into adipose tissue rather than muscle, potentially reducing its absorption and
increasing the risk of enzymatic degradation. This altered distribution may contribute to the diminished
immunogenic response observed in overweight individuals following vaccination’. When previously
vaccinated persons are found to have a titer of anti-HBs antibodies < 10 IU/l, revaccination with 1-3 doses of
vaccine is recommended. If a protective concentration of antibodies is not achieved after 3 doses of vaccine
(4-12 weeks after the last vaccination), it is advised to refrain from further vaccination™®.

Pneumococcal disease

Diseases caused by Streptococcus pneumoniae (S. pneumoniae) can be either invasive or non-invasive.
In adults, pneumococcal infections most often occur as pneumonia and are one of the leading causes of
hospitalization in these patients in Poland’. Patients with diabetes are at high risk of pneumonia, which is
among the most frequent causes of hospitalization®. It has also been reported that pneumococcal disease
increased the risk of mortality in diabetic patients °.

Pneumococcal vaccination is recommended for all adults with diabetes, with free vaccination for
diabetic patients over 65 years of age®.

Influenza

In the case of the influenza virus, an increased risk of hospitalization and death among people with
diabetes has been proven'®. According to the available data, a significant reduction in the risk of death and
hospitalization among patients with diabetes was achieved through influenza vaccination'!.

It is therefore recommended that children over 6 months of age and adults be vaccinated annually.
Vaccination with standard vaccines is free for children from the age of 6 months to the age of 18 and people
65+, while for adult patients aged 18-64, it is available with 50% refunds, regardless of the coexistence of
T2D'4S,

COVID-19

Tis an independent risk factor for severe COVID-19, including an increased risk of death. Concurrently,
Sars-CoV-2 virus infection can significantly worsen glycemic control in people with T2D >4, Similar to
responses observed with other vaccines, individuals with T2D may exhibit a diminished immunological
response to SARS-CoV-2 vaccination compared to the general population '°.

It is recommended to take booster doses of COVID-19 vaccine, adjusted to the current epidemiological
situation®.

Herpes Zoster

Patients with diabetes mellitus are substantially at increased risk for the development of herpes zoster,
with patients with T2D over the age of 65 having the highest risk'®. Moreover, the incidence of post-herpetic
neuralgia is higher in these patients, and neuralgia is more severe and persistent'”. Vaccination of adults for
herpes zoster is primarily aimed at preventing complications of herpes zoster, such as postherpetic neuralgia,
which has a complex and lengthy treatment and can affect the course of comorbidities. Non-immunized adults,
especially after the age of 50, should be vaccinated against herpes zoster (2 doses at 2-6 months intervals).

Respiratory syncytial virus (RSV)

T2D, due to its pathomechanism, is a risk factor for severe RSV infection, but specific data on morbidity
and immune response to vaccination in this group of patients are insufficient.

The U.S. Centers for Disease Control and Prevention (CDC) recommends a single dose of RSV
vaccination for individuals at increased risk of severe disease, including older adults, those with chronic heart
or lung conditions, immunocompromised individuals, and residents of nursing homes or long-term care
facilities'®!®. According to Polish guidelines, it is recommended to receive one dose of the vaccination for
people over 60 years of age, regardless of existing risk factors, but the vaccination is not refunded .

Human papillomavirus (HPV)

HPYV vaccination is recommended in children from age 9 and young adults aged 19-2

Following Polish guidelines, in people aged 27-49, the decision to vaccinate is made on a case-by-case
basis, after discussion with a doctor and consideration of the benefits of vaccination . It should be considered
that if a patient is at risk for infection with one type of HPV, he or she can still benefit from immunization

6 6,20
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against the other 8 types with the nine-valent vaccine?’. Vaccination of the 26-45-year-old population showed
the 4vHPV vaccine to be 100% effective in preventing CIN I genital warts up to a decade after vaccination,
while the 2vHPV vaccine showed 90.5% effectiveness in reducing persistent HPV infection. In addition, both
vaccine types showed a significant reduction in the risk of CIN, vaginal intraepithelial neoplasia (ValN), or
anal intraepithelial neoplasia grade 2 or higher (AIN2+), as well as a reduction in persistent vaccine-type
cervical HPV infection*-%,

For patients over 49 years of age, HPV vaccination is not recommended due to limited supporting
evidence 2!. There are no specific recommendations for patients with T2D regarding this vaccine.

Diphtheria, Tetanus, and Pertussis

Vaccination against diphtheria, tetanus, and pertussis is recommended for all adults, regardless of
additional disease history. A booster dose is recommended every 10 years. If the patient has an unknown
vaccination history, they should be vaccinated according to the 0, 1, 6-month schedule'*.

In addition, it is one of the vaccinations recommended for pregnant women, between 27 and 36 weeks
of pregnancy?¢. This uses a vaccine with reduced diphtheria and pertussis antigens (Tdap). The vaccination
should be performed in every pregnancy. The purpose of such treatment is to protect the newborn from severe
or fatal pertussis during the first 3-6 months of life, but it has been proven that vaccinated women also gain
benefits from the vaccine 2528,

Discussion and Conclusions

T2D is a risk factor for severe infectious diseases, as well as infectious diseases can worsen the control
of this disease. With growing concerns and myths surrounding vaccinations, physicians play an invaluable role
in encouraging and promoting vaccinations among at-risk patients. Physicians must identify at-risk groups and
inform patients about the serious, preventable consequences of infection. As long as vaccination is one of the
best and safest forms of prevention of severe infection, patients burdened with this disease should be especially
encouraged to receive immunizations during any contact with health care.
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