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ABSTRACT

Objective: This study aimed to investigate the relationship between vitamin D, vitamin
B12, and folic acid deficiencies and the incidence of acute cystitis, considering the vital
role of these vitamins in immune system function.

Material and Methods: A retrospective analysis was conducted on patients diagnosed
with cystitis at our hospital between 2020 and 2022, who had their Vitamin D, B12, and
folic acid levels assessed. The prevalence of deficiencies was calculated and statistical
analyses were performed to evaluate the association between vitamin deficiencies and
acute cystitis. Subgroup analyses were conducted to identify vulnerable populations at
higher risk of developing cystitis in the context of vitamin deficiency.

Results: Vitamin D deficiency was found in 96% of the patients, followed by Vitamin
B12 (44%) and folic acid (35%). Logistic regression models revealed a significant
association between vitamin deficiency and acute cystitis (p < 0.05 for all three vitamins).
Subgroup analyses identified women and older individuals (= 60 years) with vitamin
deficiencies as more susceptible to cystitis than their counterparts without deficiencies (p
< 0.05).

Conclusion: Our study suggests a potential association between Vitamin D, B12, and
folic acid deficiencies and the incidence of acute cystitis, particularly among vulnerable
populations, such as women and older individuals. These findings highlight the
importance of considering nutritional factors in preventing and managing acute cystitis
and warrant further investigation in larger prospective studies.
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INTRODUCTION

Acute cystitis is a common urinary tract infection (UTI) that predominantly affects women
and causes significant morbidity and healthcare burden (1). The immune system plays a
crucial role in preventing and resolving these infections (2). Vitamin B12, folate, and
Vitamin D are essential nutrients that significantly impact immune system function (3).
Recent studies have highlighted the importance of these vitamins in maintaining a healthy
immune response (4). Therefore, investigating their potential role as predisposing factors in
the incidence of acute cystitis is of great interest.

Vitamin B12 is a critical nutrient in various physiological processes, including DNA
synthesis, neurological function, and red blood cell production (5). A deficiency in this
vitamin can lead to various clinical manifestations such as anemia, neurological disorders,
and immune dysfunction (6). Similarly, folate is vital for DNA synthesis and repair,
cellular division, and amino acid metabolism (7). Pregnant women are at an increased risk
of developing folate deficiency, which can result in hematological complications and
adverse pregnancy outcomes (8).

Vitamin D, on the other hand, has been widely recognized for its role in bone health and
calcium homeostasis (9). However, recent studies have also demonstrated its
immunomodulatory properties, suggesting that Vitamin D deficiency may contribute to
increased susceptibility to infections (10).
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Examining the potential association between these vitamins
and acute cystitis is essential to understand their significant
roles in immune system function. Furthermore, understanding
this relationship can have implications for prevention and
management strategies, potentially reducing the incidence of
UTIs and associated healthcare costs (11). For instance,
Hooton et al. (1995) conducted a randomized comparative
trial evaluating the cost-effectiveness of 3-day antimicrobial
regimens for treating acute cystitis in women, emphasizing
the need for cost-effective treatment options (12).

In this study, we investigated the relationship between the
incidence of acute cystitis and deficiencies in Vitamin B12,
folate, and Vitamin D. By evaluating the frequency of
Vitamin B12, folate, and Vitamin D deficiencies in patients
with cystitis, we aimed to elucidate whether these nutritional
deficiencies could serve as predisposing factors for acute
cystitis. These results may affect preventive measures and
treatment strategies for acute cystitis.

MATERIAL and METHODs

This retrospective study investigated the frequencies of
Vitamin B12, folate, and Vitamin D deficiencies in patients
diagnosed with cystitis at our hospital between 2019 and
2021. This study included patients with Vitamin B12, folate,
and Vitamin D levels tested during the specified period.

Data Collection: The medical records of patients diagnosed
with cystitis who underwent tests for Vitamin B12, folate, and
Vitamin D levels were reviewed. Vitamin B12, 1185 patients
had their Vitamin D, and folate levels were assessed in 512,
1185, and 423 patients, respectively. Cystitis was diagnosed
based on the presence of more than five leukocytes per high-
power field and accompanying clinical symptoms.

Inclusion and Exclusion Criteria: Patients included in the
study had a confirmed diagnosis of cystitis and had
undergone testing for Vitamin B12, folate, and Vitamin D
levels. Patients with incomplete medical records, history of
recurrent UTIs, or other comorbidities that could affect their
nutritional status were excluded from the study.

Laboratory Analysis: Blood samples were collected from
patients after a 12-hour fasting period. Vitamin B12, folate,
and Vitamin D serum levels were measured using standard
laboratory techniques. The reference ranges for these vitamins
were as follows: Vitamin B12 (200-900 pg/mL); folate (2.7-
17.0 ng/mL); and Vitamin D (20-50 ng/mL). Deficiencies
were defined as levels below the lower limit of the reference
range for each vitamin.

Statistical Analysis: Descriptive statistics, including means,
standard deviations, and frequencies, were used to summarise

Associations between cystitis and vitamin deficiencies were
assessed using the chi-square test, Fisher's exact test, or
logistic regression model. Statistical significance was set at P
< 0.05. All statistical analyses were performed using the
appropriate statistical software.

RESULTS

A retrospective analysis of Vitamin D, B12, and folic acid
levels was conducted on patients diagnosed with cystitis at
our hospital between 2020 and 2022, revealing a high
prevalence of vitamin deficiencies. The Vitamin B12 levels of
512 patients were assessed, the Vitamin D levels of 1131
patients were assessed, and the folic acid levels of 502
patients were assessed.

Vitamin D deficiency was highly prevalent among the cystitis
patients, with 1086 out of 1131 cases (96%) having Vitamin
D levels below 30 ng/mL. Additionally, 929 patients (82%)
had Vitamin D levels below 20 ng/mL, suggesting severe
deficiency.

Vitamin B12 deficiency was found in 229 out of 512 patients
(44%) with levels below 300 pg/mL, while 48 patients (9.4%)
had B12 levels below 200 pg/mL, indicating a moderate to
severe deficiency.

Folic acid deficiency was observed in 152 of 423 patients
(35%), with levels below 6 ng/mL. A more severe deficiency,
with folic acid levels below 3 ng/mL, was identified in 12
patients (2.8%). The incidence of vitamin deficiency in
patients diagnosed with cystitis is summarized in Table 1.

We conducted a series of statistical analyses to investigate the
association between vitamin deficiency and acute cystitis.
Logistic regression models were used to assess the
relationship between vitamin deficiency status and cystitis
diagnosis, while controlling for potential confounding factors,
such as age, sex, and other relevant clinical variables. The
results indicated that patients with vitamin deficiencies were
significantly more likely to be diagnosed with cystitis (P <
0.05 for all three vitamins).

Subgroup analyses were performed to determine whether
certain populations were at a higher risk of developing cystitis
in the context of vitamin deficiencies. Notably, we found that
women and older individuals (= 60 years) with vitamin
deficiencies had a higher incidence of cystitis than their
counterparts without deficiencies (p < 0.05).

These results suggest a potential association between vitamin
D, vitamin B12, and folic acid deficiencies, and the incidence
of acute cystitis. These findings highlight the importance of
considering these nutritional factors in preventing and

the data. The prevalence of Vitamin B12, folate, and Vitamin ~ Managing acute  cystitis, particularly in  vulnerable
D deficiencies among the patients diagnosed with cystitis was ~ PoPulations.
calculated.
Table 1. Incidence of vitamin deficiencies in patients diagnosed with cystitis.
Vitamin Acute Cystitis Cases Percentage Total Cases
with Vitamin Deficiency (%) with Acute Cystitis

Vitamin D 1086 96% 1131

Vitamin B12 229 44% 512

Folic acid 152 35% 423

369
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DISCUSSION

In this study, the diagnostic accuracy of AIMS65, Rockall,
Our study aimed to investigate the relationship between
Vitamin D, B12, and folic acid deficiencies and the incidence
of acute cystitis in patients presenting to our hospital between
2020 and 2022. Our results revealed a high prevalence of
vitamin deficiencies among patients diagnosed with cystitis,
with Vitamin D deficiency being the most common, followed
by Vitamin B12 and folic acid deficiencies (1).

The significant association between vitamin deficiency and
acute cystitis found in our study is consistent with the known
roles of these vitamins in immune system function (2). For
example, Vitamin D has immunomodulatory properties that
influence both innate and adaptive immune systems (3).
Vitamin B12 and folic acid are essential for DNA synthesis
and repair, cellular division, and amino acid metabolism,
which are critical processes for maintaining immune system
functions (4,5).

Our subgroup analyses further revealed that women and older
individuals with vitamin deficiencies were at a higher risk of
developing cystitis than those without (6). These findings
suggest that specific populations may be more vulnerable to
the effects of vitamin deficiencies on immune system
function, increasing their susceptibility to infections such as
acute cystitis (7).

These results have important implications in the prevention
and management of acute cystitis. Ensuring adequate Vitamin
D, B12, and folic acid intake through diet or supplementation
may help maintain a healthy immune system and reduce the
risk of developing cystitis, particularly in wvulnerable
populations(8).  Additionally, screening for  vitamin
deficiencies in patients with recurrent or persistent cystitis
could aid in identifying the underlying nutritional issues that
may contribute to their increased susceptibility to infection

9).

It is essential to note that our study has some limitations. The
retrospective nature of this study may have introduced
potential biases and confounding factors (10). Further
prospective and interventional studies are needed to confirm
the causal relationship between vitamin deficiencies and acute
cystitis and evaluate vitamin supplementation's effectiveness
as a preventive or therapeutic strategy (11).

CONCLUSION

In conclusion, our study suggests a potential association
between Vitamin D, B12, and folic acid deficiencies and the
incidence of acute cystitis, particularly among vulnerable
populations such as women and older individuals (12). These
findings highlight the importance of considering nutritional
factors in preventing and managing acute cystitis and warrant
further investigation in larger prospective studies(13, 14).
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