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Abstract
Pneumonia is the most frequent cause of hospitalization, resulting in a high risk of mortality. Diabetic
patients are at high risk of aquatinting pneumococcal infections with their consequent complications.
Despite the fact that glycemic control of the patients reduces the risk of diabetic complications and enhances
their immunity, pneumococcal vaccination should still be given irrespective of the patients’ glycemic
control. The purpose of this review is to address the present situation of pneumococcal disease prevention
in diabetic patients in the Kingdom of Saudi Arabia (KSA) and to gather professional recommendations to
overcome the vaccination-related barriers. Onsite insights of scientific leaders in family medicine,
endocrinology, and internal medicine in Riyadh and Jeddah were gathered and linked with the available
literature to tackle the current practice of pneumococcal disease prevention in diabetic patients in the
Kingdom of Saudi Arabia. Pneumococcal vaccination importance is still not well recognized among
endocrinologists across the Kingdom of Saudi Arabia, despite the availability of established local
recommendations and the National Immunization Program. The prevention of serious and fatal
pneumococcal diseases should be one of the treatment pillars for diabetic patients, and it is not less
important than controlling other risk factors.

Categories: Endocrinology/Diabetes/Metabolism, Family/General Practice, Epidemiology/Public Health
Keywords: types 2 diabetes, local vaccination guidelines, pneumococcal vaccine, pneumonia, diabetes

Introduction And Background
Diabetes is a complex, progressive, and heterogeneous disease associated with a significant burden in terms
of treatment cost, management of disease complications, disability, and loss of productivity [1-3]. The
burden of diabetes is expanding in the Gulf Cooperation Council (GCC) region [3-5].

Diabetes represents a global public health emergency. The prevalence of diabetes in the Middle East and
North African (MENA) region is high [4]. The prevalence of diabetes in the Arab world is expected to increase
by 96.2% in 2035 [3]. In 2017, the Kingdom of Saudi Arabia (KSA) had the highest age-adjusted diabetes
prevalence (17.7%) [5]. The worldwide prevalence of diabetes among subjects over 65 years was 123 million
in 2017, a number that is expected to double in 2045 [6].

Diabetes increases mortality rates and healthcare expenditures. As per the International Diabetes Federation
(IDF), in 2019, diabetes and its complications were responsible for an estimated 418,900 deaths in adults
aged 20-79 years in the MENA region. Moreover, health expenditure due to diabetes reached $24.9 billion
[6]. Diabetes mellitus is associated with several complications that ultimately impact the overall survival of
these patients. Diabetic patients are more susceptible to unusual pathogenic infections, such as pneumonia
[7-9].

Although adequate resources and facilities are established and provided by the Saudi government to offer
the optimum management of diabetes, the disease burden and the other barriers related to the unorganized
healthcare system are considered the primary significant reasons behind uncontrolled diabetes.

In this review, we reported the proceedings of two scientific advisory boards that took place in Riyadh and
Jeddah in 2017 and reviewed the available literature tackling the current practice of pneumococcal disease
prevention in diabetic patients. A total of 13 scientific experts specializing in family medicine,
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endocrinology, and internal medicine were invited to discuss the local guidelines for pneumococcal disease
immunization and their implementation in the Saudi health sector. The experts shared their insights
regarding the local epidemiology of diabetes and the impact of pneumonia on diabetic patients. They also
specified the specialties responsible for diabetic patients’ vaccination and elaborated on diabetic patients’
vaccination journey.

Review
The burden of T2DM in KSA
Based on the advisors’ discussion, in KSA, the mean age of patients with type 2 diabetes mellitus (T2DM) is
59.3 years. The majority of diabetic patients suffering from pneumonia are referred to public institutions
instead of the private sector. The percentage of overall T2DM patients hospitalized due to pneumonia is
estimated to be 16-25% in Jeddah and 6-15% in Riyadh. It is roughly estimated that <5% of immunized
T2DM patients are hospitalized due to pneumonia, and <5% of hospitalized T2DM patients’ deaths are
related to pneumonia.

Hyperglycemia and infections
T2DM is the most common type of diabetes in the GCC region, specifically KSA [3]. Diabetes is recognized as
an immunosuppressive disease. Many mechanisms explain the association between hyperglycemia and
immunosuppression [7].

Hyperglycemia affects both humoral and cellular immunity as it provokes oxidative stress, causing the
immune system's exhaustion and inflammatory cytokines release, exposes the internal organs to an extra
amount of glucose, and provides nutrients to foreign organisms (such as bacteria or viruses). These factors
render patients more vulnerable to infections [7,9,10]. Said infections are difficult to treat and cause more
inflammation leading to a hyperglycemic state [7].

Diabetes negatively affects the micro-and macro-vasculature of various organs, rendering them exposed to
very poor blood supply and increasing their vulnerability to infections. Hyperglycemia results in immune
suppression, which in its turn increases the risk of infections [7].

Pneumococcal disease in diabetic patients
Diabetes is sought to be an independent risk factor for increased susceptibility to acquiring bacterial
infections, such as pneumonia [9,11]. Diabetic patients older than 18 years are up to three times more likely
to contract pneumonia when compared with healthy people of the same age group, while diabetic patients
aged >65 years are up to three times more likely to contract pneumonia compared with younger patients [12].
Pneumonia is the second most common cause of hospitalization in diabetic patients. The incidence of
hospitalization due to pneumonia is three times higher in adult diabetic patients compared with healthy
adults [13]. Streptococcus pneumonia is among the most commonly identified pathogens for pneumonia in
diabetic patients [14].

Due to the chronic nature of diabetes, diabetic patients are at high risk of contracting pneumococcal diseases
in all seasons - not only in winter - unlike seasonal influenza [15]. The outbreak of an infectious disease
highly increases in crowded seasons, such as Ramadan and Hajj [16]. This explains why most experts
recommend that the most appropriate time to discuss the importance of vaccination with patients is before
Hajj/Umrah.

The risk of pneumonia in diabetic patients increases with the number of comorbidities. Comorbidities
include asthma, chronic kidney disease (CKD), cardiovascular diseases (CVD), cataracts, retinopathy, and
neuropathy [12].

The risk of mortality in diabetic patients increases after hospitalization due to pneumonia [16]. It was
reported that multiple deaths in the intensive care unit (ICU) were due to chest infections in diabetic
patients with comorbidities, such as stroke and cardiovascular disease. The risk of mortality due to
community-acquired pneumonia (CAP) after hospitalization is significantly higher in diabetic patients
compared with non-diabetic patients [17].

Many pneumonia infections are resistant to antibiotics, and accordingly, they could be fatal [18]. Pneumonia
is considered the leading cause of hospital admissions [19]. Shirah et al. concluded that the mortality rates
of pneumonia cases admitted to the ICU were approximately 21%, which aligns with the percentage of
hospitalized patients in Jeddah and Riyadh. The most common at-risk conditions include chronic obstructive
pulmonary disease (COPD), bronchial asthma, diabetes mellitus, and chronic heart failure [16].

Immunization in KSA
As per the experts, immunization is not a common practice among some local clinics. Healthcare
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professionals (HCPs) recommend pneumococcal immunizations, while a minority of diabetic patients seek
immunizations without guidance. In Jeddah, endocrinologists are the principal physicians responsible for
prescribing the pneumococcal vaccine for T2DM patients since they have full access to prescribe the
pneumococcal vaccine for T2DM patients. Whereas in Riyadh, family physicians are primarily responsible
for the pneumococcal vaccine prescription for T2DM patients. Referral to nephrologists is possible according
to the results of renal function tests.

According to the panel, the pneumococcal vaccine can be administered in a timely manner with either
diagnosis, treatment initiation, or one of the follow-up visits (20-30% of diabetic patients). However, it is
argued that it might be unwise to discuss the importance of vaccination with patients who are still in the
diagnosis or treatment initiation phases. All the advisors agreed that the most appropriate time to discuss
the importance of immunization with patients is before Hajj/Umrah. In KSA, the pneumococcal vaccine is
not mandatory prior to Hajj, unlike the meningococcal vaccine.

The ideal time to seek pneumococcal immunization was believed to be zero to six months from diagnosis,
based on the presence of the associated comorbidities and risk factors. The vaccination step could be
considered after six months of diagnosis to allow for time to adjust the medications and the glycemic state of
the patient.

Although the glycemic control of the patients reduces the risk of diabetic complications and enhances the
immunity of the patients, pneumococcal vaccination should be given irrespective of the patients’ glycemic
control. It is important to encourage diabetic patients to receive three main vaccinations against influenza,
hepatitis, and pneumococcal infections.

As per the experts’ risk stratification, diabetic patients could be classified into three categories: low-risk,
intermediate-risk, and high-risk patients. Diabetic patients with high-risk comorbidities such as heart
failure, pulmonary diseases, hypertension, renal impairment, and old age are categorized as high-risk
patients and should receive immediate pneumococcal vaccination.

Many years ago, it was very difficult to convince people about the significance of vaccinations in general
and for adults specifically. In the meantime, it is much easier to administer pneumococcal vaccines to
diabetic patients. Raising public awareness about adult pneumococcal vaccination and optimizing the
healthcare system for diabetic patients is crucial. Different domains, including the concept of adult
vaccination, smoking cessation, and the awareness of risk factors, should be comprehensively addressed by
the healthcare authorities and pharmaceutical companies in order to achieve state-of-the-art management
of diabetes.

The leading barriers to refusing pneumococcal immunization in T2DM
patients
Awareness among patients plays an essential role in deciding whether to receive the vaccination or not. The
role of the media in raising awareness of public health issues, including the diabetic population, to protect
them against pneumonia, has a strong impact.

The most common barriers to vaccination are accessibility, availability, and the fear of potential side effects
of vaccines; lack of established recommendations from the Ministry of Health (MOH); lack of knowledge
about the vaccine; fear of injection site pain; and lack of time for the physicians to recommend vaccination.
Many strategies could be adopted to overcome such barriers (Table 1).
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Barrier Recommendations

1. Lack of knowledge Raising the public and HCPs awareness

2. Unavailability of the vaccine in some
clinics

Providing vaccines

3. Fear of potential side effects of the
vaccine

Correcting misbeliefs by offering appropriate patient education

4. Unwillingness of the patients to receive
vaccination

Educating patients about the safety and protective effects of vaccines, and educating patients about the
mortality risk of the disease

TABLE 1: Professional recommendations for the management of the vaccination patients-related
barriers
HCPs: health care professionals

Optimization of pneumococcal vaccination in T2DM patients
Strategies that could be adopted to optimize vaccination include raising awareness through establishing
educational flyers and guidelines and cascading the knowledge from endocrinologists to GPs and patient
educators.

Raising the awareness of insurance companies about the risk of pneumococcal disease in diabetic patients is
highly impactful. Adopting preventive medicine, different screening tools, and vaccination have an
important role in reducing the economic burden. The easier and smoother flow of institutional procedures,
the availability of the vaccines at reasonable prices, and convincing insurance companies about the
protective effects of the pneumococcal vaccines, along with the burden on patients if they are left
unvaccinated, are the main points of concern to raise awareness about pneumococcal vaccination. The key
performance indicators (KPIs) of pneumococcal vaccination should be considered to the same extent as
those exhibited in target glycated hemoglobin and blood pressure in diabetes. Raising the awareness of
endocrinologists about pneumococcal vaccination is critically important.

It is difficult to identify the vaccination status of diabetic patients who were hospitalized due to the
development of pneumococcal infections. Accordingly, the mortality rate for this category is not known.

Pneumococcal vaccination's importance is not well recognized yet among endocrinologists across KSA.
Accordingly, pneumococcal vaccination urgency could be considered a risk given the fact that most patients
are not fully convinced of the necessity of receiving the influenza vaccine in the first place. The four leading
accessibility barriers are institutions' infrastructure, inclusion procedures, medical facility regulations, and
insurance policies (Table 2).
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Leading accessibility barriers Suggested recommendations

Institution’s infrastructure

Build a room facilitated for the vaccination procedures

Increase human resources

Provide vaccines in all centers

Inclusion procedure

Formulate clearly stated and well-established regulations

Decrease the restriction of vaccination to only some of the populations

Establish pathways to include vaccination as a part of diabetes management

Authorize physicians to order the vaccine

Medical facilities regulations

Provide vaccines

Launch small campaigns specified to each institution to increase awareness

Shorten the vaccination processes held by the vaccination committee

Insurance policies Expand the coverage by insurance to all patients

TABLE 2: Vaccine accessibility barriers

Pneumococcal disease immunization for T2DM patients
Although the American Diabetes Association (ADA) recommends pneumococcal immunization for diabetic
patients, especially the elderly population [19], the concept of immunization is undervalued by some
practitioners and institutions in KSA. The experts recommended formulating local guidelines across
different hospitals in KSA to raise awareness about pneumococcal vaccinations for diabetic patients.

A well-structured patient pathway starts at the clinics of general practitioners (GPs) or endocrinologists in
collaboration with patient educators, followed by a referral to other specialties (nephrologists) as needed.
Such a pathway would be highly beneficial in facilitating the introduction of the vaccine to patients.

In KSA, the Saudi Thoracic Society recommends pneumococcal vaccination for all pilgrims to Hajj [21]. The
Saudi MOH had established key performance indicators and provided vaccines for pneumococcal
immunization in diabetic centers [21]. Pneumococcal vaccination must be considered an obligatory program
for the diabetic population, which is similar to the cases of hepatitis and polioviruses.

Merging pneumococcal vaccination awareness campaigns with influenza vaccine campaigns could lead to a
higher percentage of vaccinated patients. Convincing patients to follow the preventive vaccination approach
could be easily endorsed by the long-term mutual trust between patients and their physicians.

Local vaccination guidelines
International guidelines recommend the administration of influenza and pneumococcal vaccinations for
diabetic patients. Recommendations for pneumococcal vaccination in diabetic patients might vary across
guidelines depending on the vaccine type, the patient's age at the time of vaccination, and the dosing
schedule [22]. Pneumococcal vaccines, such as the 13-valent pneumococcal conjugate vaccine (PCV13), are
currently licensed for the prevention of pneumococcal disease in diabetic patients [19,21-23]. PCV13 covers
50-70% of invasive pneumococcal disease cases [19,24]. PCV23 exhibits additional serotype coverage
without memory cell formation, resulting in the need for dose repetition. More protection against the
disease is achieved when the broader serotypes are vaccinated [25].

The local adult National Immunization Program (NIP) recommended that the dose of PCV be one dose for
adults with comorbid/immunocompromised conditions and adults aged 65 years or older [26,27]. The Saudi
Thoracic Society guidelines recommend pneumococcal vaccination for all children <5 years old, adults ≥50
years old, and people ≥6 years old with certain risk factors. These recommendations are based on the
presence of a large number of comorbidities in the KSA population >50 years of age, many of whom have risk
factors for contracting pneumococcal infections [21].

In 2016, the Saudi Thoracic Society Pneumococcal Vaccination Guidelines announced their pneumococcal
vaccination recommendations (Table 3) [20,21].
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Recommended
pneumococcal vaccination
for high-risk individuals
aged >6 years and <50
years

Conditions Not previously vaccinated Already received PPSV23 only

High-risk immunocompetent
(patients who have the ability
to produce a normal immune
response) [20]

Administer one dose of PPSV23* No need to repeat unless age is >50 years**

Immunocompromised
(patients who have a
weakened immune system)
[20]

Give a single PCV13 dose first,
followed ≥8 weeks later by a dose
of PPSV23. Revaccination with
PPSV23 every 5 years.

Give single PCV13 dose first, followed ≥8
weeks later by a dose of PPSV23 (at least 5
years from last PPSV23 dose). Revaccination
with PPSV23 every 5 years.Functional and anatomical

asplenia

TABLE 3: The Saudi Thoracic Society Pneumococcal Vaccination Guidelines 2016
*In case of CSF leak and cochlear implant give PCV13 followed by one dose of PPSV23 ≥8 weeks later [21].

**In case of CSF leak and cochlear implant give a single dose of PCV13 first, followed ≥8 weeks later by a dose of PPSV23. CSF: cerebrospinal fluid;
PCV13: 13-valent pneumococcal conjugate vaccine; PPSV23: 23-valent pneumococcal polysaccharide vaccine.

Conclusions
Diabetic patients are vulnerable to unusual types of pathogenic infections. Therefore, implementing an
immunization program for diabetics should be an obligation. A well-structured patient pathway starts at the
clinics of GPs or endocrinologists in collaboration with patient educators, followed by a referral to other
specialties (nephrologists) as needed. Such a pathway would be highly beneficial in facilitating the
introduction of vaccination to patients. It is recommended to formulate local guidelines in KSA to raise
awareness about pneumococcal vaccinations for diabetic patients. Pneumococcal vaccination should be
given regardless of the patient's glycemic control. Convincing patients to follow the preventive vaccination
approach could be easily endorsed by the long-term mutual trust between patients and their physicians.
Similar to glycated hemoglobin and blood pressure targets in diabetes, the key performance indicators of
pneumococcal vaccination should be considered. Further studies could be conducted to investigate the
effects of education and awareness among the population on the vaccination rate.

Additional Information
Disclosures
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
We knowledge Mr. Moustafa Mousa and Mr. Ahmed Elgouhary - Vaccines, Medical and Scientific Affairs,
Riyadh, KSA Pfizer- for their support in this review.

References
1. Karalliedde J, Gnudi L: Diabetes mellitus, a complex and heterogeneous disease, and the role of insulin

resistance as a determinant of diabetic kidney disease. Nephrol Dial Transplant. 2016, 31:206-13.
10.1093/ndt/gfu405

2. Fonseca VA: Defining and characterizing the progression of type 2 diabetes . Diabetes Care. 2009, 32 Suppl
2:S151-6. 10.2337/dc09-S301

3. Abuyassin B, Laher I: Diabetes epidemic sweeping the Arab world . World J Diabetes. 2016, 7:165-74.
10.4239/wjd.v7.i8.165

4. Sherif S, Sumpio BE: Economic development and diabetes prevalence in MENA countries: Egypt and Saudi
Arabia comparison. World J Diabetes. 2015, 6:304-11. 10.4239/wjd.v6.i2.304

5. Al Busaidi N, Shanmugam P, Manoharan D: Diabetes in the Middle East: Government Health Care Policies
and Strategies that address the growing diabetes prevalence in the Middle East. Curr Diab Rep. 2019, 19:8.
10.1007/s11892-019-1125-6

6. Longo M, Bellastella G, Maiorino MI, Meier JJ, Esposito K, Giugliano D: Diabetes and aging: from treatment
goals to pharmacologic therapy. Front Endocrinol (Lausanne). 2019, 10:45. 10.3389/fendo.2019.00045

2022 Al-Dahash et al. Cureus 14(3): e23612. DOI 10.7759/cureus.23612 6 of 7

https://dx.doi.org/10.1093/ndt/gfu405?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/ndt/gfu405?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2337/dc09-S301?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2337/dc09-S301?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4239/wjd.v7.i8.165?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4239/wjd.v7.i8.165?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4239/wjd.v6.i2.304?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4239/wjd.v6.i2.304?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s11892-019-1125-6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s11892-019-1125-6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fendo.2019.00045?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fendo.2019.00045?utm_medium=email&utm_source=transaction


7. Boyanova L, Mitov I: Antibiotic resistance rates in causative agents of infections in diabetic patients: rising
concerns. Expert Rev Anti Infect Ther. 2013, 11:411-20. 10.1586/eri.13.19

8. Galicia-Garcia U, Benito-Vicente A, Jebari S, et al.: Pathophysiology of type 2 diabetes mellitus . Int J Mol
Sci. 2020, 21:10.3390/ijms21176275

9. Knapp S: Diabetes and infection: is there a link? A mini-review . Gerontology. 2013, 59:99-104.
10.1159/000345107

10. Kawahito S, Kitahata H, Oshita S: Problems associated with glucose toxicity: role of hyperglycemia-induced
oxidative stress. World J Gastroenterol. 2009, 15:4137-42. 10.3748/wjg.15.4137

11. Falcone M, Tiseo G, Russo A, et al.: Hospitalization for pneumonia is associated with decreased 1-year
survival in patients with type 2 diabetes: results from a prospective cohort study. Medicine (Baltimore).
2016, 95:e2531. 10.1097/MD.0000000000002531

12. Shea KM, Edelsberg J, Weycker D, Farkouh RA, Strutton DR, Pelton SI: Rates of pneumococcal disease in
adults with chronic medical conditions. Open Forum Infect Dis. 2014, 1:ofu024. 10.1093/ofid/ofu024

13. Al-Adsani AM, Abdulla KA: Reasons for hospitalizations in adults with diabetes in Kuwait . Int J Diabetes
Mellit. 2015, 3(1):65-9. 10.1016/j.ijdm.2011.01.008

14. Casqueiro J, Casqueiro J, Alves C: Infections in patients with diabetes mellitus: a review of pathogenesis .
Indian J Endocrinol Metab. 2012, 16 Suppl 1:S27-36. 10.4103/2230-8210.94253

15. Torres A, Blasi F, Dartois N, Akova M: Which individuals are at increased risk of pneumococcal disease and
why? Impact of COPD, asthma, smoking, diabetes, and/or chronic heart disease on community-acquired
pneumonia and invasive pneumococcal disease. Thorax. 2015, 70:984-9. 10.1136/thoraxjnl-2015-206780

16. Shirah BH, Zafar SH, Alferaidi OA, Sabir AM: Mass gathering medicine (Hajj Pilgrimage in Saudi Arabia): the
clinical pattern of pneumonia among pilgrims during Hajj. J Infect Public Health. 2017, 10:277-86.
10.1016/j.jiph.2016.04.016

17. Lepper PM, Ott S, Nüesch E, et al.: Serum glucose levels for predicting death in patients admitted to
hospital for community acquired pneumonia: prospective cohort study. BMJ. 2012, 344:e3397.
10.1136/bmj.e3397

18. Ho J, Ip M: Antibiotic-resistant community-acquired bacterial pneumonia . Infect Dis Clin North Am. 2019,
33:1087-103. 10.1016/j.idc.2019.07.002

19. Smith SA, Poland GA: Influenza and pneumococcal immunization in diabetes . Diabetes Care. 2004, 27 Suppl
1:S111-3. 10.2337/diacare.27.2007.s111

20. Immunocompetent. (2021). Accessed: October 17, 2021:
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/immunocompetent.

21. Alharbi NS, Al-Barrak AM, Al-Moamary MS, et al.: The Saudi Thoracic Society pneumococcal vaccination
guidelines-2016. Ann Thorac Med. 2016, 11:93-102. 10.4103/1817-1737.177470

22. Pneumococcal vaccines (PCV13 and PPSV23) 2021. (2021). Accessed: September 26, 2021:
https://www.immunize.org/askexperts/experts_pneumococcal_vaccines.asp.

23. Almusalam YA, Ghorab MK, Alanezi SL: Prevalence of influenza and pneumococcal vaccine uptake in Saudi
type 2 diabetic individuals. J Family Med Prim Care. 2019, 8:2112-9. 10.4103/jfmpc.jfmpc_265_19

24. PREVNAR 13®. Prescribing information. (2019). Accessed: September 26, 2021:
https://www.fda.gov/files/vaccines%2C%20blood%20%26%20biologics/published/Package-Insert------
Prevnar-13.pdf.

25. Papadatou I, Tzovara I, Licciardi PV: The role of serotype-specific immunological memory in pneumococcal
vaccination: current knowledge and future prospects. Vaccines (Basel). 2019, 7:10.3390/vaccines7010013

26. Pneumococcal vaccination PCV13 . (2021). Accessed: September 26, 2021:
https://www.moh.gov.sa/en/PCV/Pages/Overview.aspx.

27. National immunization schedule. (2021). Accessed: September 26, 2021:
https://www.moh.gov.sa/en/HealthAwareness/EducationalContent/HealthTips/Documents/Immunization-
Schedule.pdf.

2022 Al-Dahash et al. Cureus 14(3): e23612. DOI 10.7759/cureus.23612 7 of 7

https://dx.doi.org/10.1586/eri.13.19?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1586/eri.13.19?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijms21176275?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijms21176275?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1159/000345107?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1159/000345107?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3748/wjg.15.4137?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3748/wjg.15.4137?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/MD.0000000000002531?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/MD.0000000000002531?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/ofid/ofu024?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/ofid/ofu024?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ijdm.2011.01.008?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ijdm.2011.01.008?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/2230-8210.94253?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/2230-8210.94253?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/thoraxjnl-2015-206780?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/thoraxjnl-2015-206780?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jiph.2016.04.016?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jiph.2016.04.016?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bmj.e3397?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bmj.e3397?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.idc.2019.07.002?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.idc.2019.07.002?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2337/diacare.27.2007.s111?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2337/diacare.27.2007.s111?utm_medium=email&utm_source=transaction
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/immunocompetent?utm_medium=email&utm_source=transaction
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/immunocompetent?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/1817-1737.177470?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/1817-1737.177470?utm_medium=email&utm_source=transaction
https://www.immunize.org/askexperts/experts_pneumococcal_vaccines.asp?utm_medium=email&utm_source=transaction
https://www.immunize.org/askexperts/experts_pneumococcal_vaccines.asp?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/jfmpc.jfmpc_265_19?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/jfmpc.jfmpc_265_19?utm_medium=email&utm_source=transaction
https://www.fda.gov/files/vaccines%2C blood %26 biologics/published/Package-Insert------Prevnar-13.pdf?utm_medium=email&utm_source=transaction
https://www.fda.gov/files/vaccines%2C blood %26 biologics/published/Package-Insert------Prevnar-13.pdf?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/vaccines7010013?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/vaccines7010013?utm_medium=email&utm_source=transaction
https://www.moh.gov.sa/en/PCV/Pages/Overview.aspx?utm_medium=email&utm_source=transaction
https://www.moh.gov.sa/en/PCV/Pages/Overview.aspx?utm_medium=email&utm_source=transaction
https://www.moh.gov.sa/en/HealthAwareness/EducationalContent/HealthTips/Documents/Immunization-Schedule.pdf?utm_medium=email&utm_source=transaction
https://www.moh.gov.sa/en/HealthAwareness/EducationalContent/HealthTips/Documents/Immunization-Schedule.pdf?utm_medium=email&utm_source=transaction

	Insights From the Current Practice of Pneumococcal Disease Prevention for Diabetic Patients in Saudi Arabia
	Abstract
	Introduction And Background
	Review
	The burden of T2DM in KSA
	Hyperglycemia and infections
	Pneumococcal disease in diabetic patients
	Immunization in KSA
	The leading barriers to refusing pneumococcal immunization in T2DM patients
	TABLE 1: Professional recommendations for the management of the vaccination patients-related barriers

	Optimization of pneumococcal vaccination in T2DM patients
	TABLE 2: Vaccine accessibility barriers

	Pneumococcal disease immunization for T2DM patients
	Local vaccination guidelines
	TABLE 3: The Saudi Thoracic Society Pneumococcal Vaccination Guidelines 2016


	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


