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1- INTRODUCTION

Thyroid cancer is a common endocrine malignancy affected by genetic, environmental, and infectious risk
factors. Recent evidence indicates that concurrent bacterial infections may aggravate biochemical abnormalities in
these patients [1]. Specifically, changes in serum urea and creatinine concentrations may indicate renal stress or
impairment, whereas increased fasting blood glucose levels imply metabolic stress [2]. Cancer of the thyroid is the
most prominent endocrine malignancy, and its incidence is increasing worldwide, The management of thyroid cancer
can be complicated by systemic alterations, including hormonal imbalance, metabolic stress, and impaired immune
surveillance, despite the fact that it is generally associated with a favorable prognosis [3]. These factors may
increase the likelihood of opportunistic bacterial infections in patients, particularly during or after treatments such as
surgery, radioiodine therapy, or chemotherapy [4].

Bacterial infections in cancer patients are clinically significant due to their ability to exacerbate pre-existing
physiological stress, disrupt therapeutic regimens, and contribute to morbidity. Systemic inflammation and sepsis
can be precipitated by infections, which can result in organ dysfunction, particularly renal impairment and metabolic
dysregulation [5]. The kidneys are particularly vulnerable because they are essential for maintaining homeostasis
through fluid balance, waste excretion, and electrolyte regulation [6]. Liver enzymes, glucose levels, and lipid
profiles may all change in response to infection-induced metabolic changes, regarding these concerns, there is not a
lot of data concerning the precise effects of bacterial infections on renal and metabolic biochemical parameters in
patients with thyroid cancer [7]. Comprehending these modifications is crucial for the early identification of
complications, directing supportive treatment, and enhancing overall clinical results [8]. This study examined how
bacterial infections affect biochemical functions and markers in cancer patients to understand how infection, cancer,
and general physiological functions interact. We show that high rates of infection affect health and metabolism,
including healthcare outcomes, by comparing biochemical markers in cancer and diabetes patients with bacterial and
other infections.
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2- MATERIALS AND METHOD

Participants and Study Design

Fifty thyroid cancer confirmed patients and fifty age- and sex-matched healthy controls made up the 100 participants
in total. Between May 2024 and February 2025, the participants were gathered from [Al-Andalus Hospital, Al-
Dawli Al-Ahli Hospital, and Al-Amal National Oncology Hospital].

Collection and Processing of Samples

Five millilitres of venous blood samples were obtained from each participant under sterile circumstances. The
samples underwent centrifugation at 3000 rpm for 10 minutes, after which the serum was isolated and preserved at -
20°C until analysis.

Analysis of Biochemistry

Using commercially available test kits and an automated biochemical analyzer (Roche cobas ¢111), the serum levels
of creatinine and urea were determined. The glucose oxidase technique was also used to measure the levels of
fasting blood sugar (FBS). To investigate possible hepatic involvement, liver function indicators such as aspartate
aminotransferase (AST) and alanine aminotransferase (ALT) were measured.

Microbiological Examination

Bacterial infections were detected using blood and urine cultures. Samples were inoculated onto MacConkey agar
and blood agar plates and incubated at 37°C for 24 to 48 hours. Bacterial identification was conducted with
conventional biochemical assays and Gram staining techniques. Antibiotic susceptibility testing was performed
with the Kirby-Bauer disc diffusion technique.

Analysis of Statistics

SPSS software (GraphPad Prism 9 and SPSS 27) was used to analyse the data. Categorical data were displayed as
frequencies and percentages, whereas continuous variables were represented as mean * standard deviation (SD). To
compare the biochemical parameters between groups, independent t-tests and chi-square tests were employed. P-
values less than 0.05 were regarded as statistically significant.

3- RESULTS AND DISCUSSION

Demographics and Bacterial Infections Table 1 shows no statistically significant differences in bacterial
infection rates between thyroid cancer patients and controls. According to Table 2, thyroid cancer patients have a
higher mean age (p < 0.004) and a higher family history of cancer (p = 0.02) compared to controls. No significant
gender or smoking history differences were found.

Tables 1 and 2 reveal the relationship between bacterial infections and renal function and thyroid cancer patient
demographics. The most common bacterial infections in the study population were Staphylococcus aureus,
Helicobacter pylori, and Pseudomonas aeruginosa (Table 1). These infections were not statistically significant in
this cohort (p-values between 0.269 and 0.674), but they suggest further research. This supports other studies
showing diverse rates of specific bacterial infections in cancer patients. Based on post-treatment immunity, [9]
found a high rate of Staphylococcus aureus infections in oncology patients, surgical procedures that disrupt skin
flora may increase thyroid cancer risk by promoting bacterial colonization [10]. Helicobacter pylori may be linked
to thyroid cancer, but the evidence is mixed (Kansra et al., 2020) [11]. Table 2 shows significant demographic
differences between thyroid cancer patients and controls, with a significantly higher mean age (53.70 £ 7.39 years
vs. 46.00 + 10.73 years, p < 0.004). This supports the literature linking thyroid cancer to older age [12]. Family
history significantly affects thyroid cancer susceptibility, while smoking history does not. As research shows that
many thyroid cancers are hereditary, genetic and hormonal factors are involved [13]. Our demographic profile
shows that older thyroid cancer patients are more susceptible to infections that can harm renal function, highlighting
the need for targeted infection prevention and management strategies. These associations should be studied to
determine how bacterial infections affect this population’s health.
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Table 1: Bacterial infections among Thyroid cancer patients

Bacterial infection Thyroid cancer patients | Control group P value
(50) (50)

Staphylococcus aureus 6 2 0.269

Helicobacter pylori 7 4 0.523

Pseudomonas 2 0 N/A

aeruginosa

Escherichia coli 4 2 0.674

Other bacterial infection | 2 0 N/A

Table 2: demographics variables

Characteristics Thyroid cancer patients | Control group P value
(50) (50)

Age mean 53.70+£7.39 46.00+10.73 <0.004

Gender

Female 23 23 >0.05

Male 27 27

Smoking history 21 14 0.208

Family history of cancer | 12 3 0.02

Serum urea and creatinine concentrations in thyroid cancer patients with positive and negative bacterial infections
are shown in Table 3. People with positive bacterial infections have higher serum urea and creatinine levels than
those with negative infections (P values of 0.03 and 0.02, respectively). Patients with positive bacterial infections
have an average blood urea level of 26.5 + 6.16 mg/dl, while those without infectious conditions have 21.7 + 7.29
mg/dl. The statistically significant P value (0.03) suggests a strong link between bacterial illness and high blood
urea. Infection-induced catabolism may increase urea concentrations, as shown by Kogure et al. (2020) and Kerdpin
et al. (2019) [14]. Individuals with positive bacterial infections have significantly higher serum creatinine levels
(1.85 + 0.301 mg/dl) compared to those without (1.55 + 0.299 mg/dl), with a P value of 0.02. [15]. found that
infections can damage the kidneys, raising creatinine levels.

Tables 3: relationship of bacterial infection and kidney function (urea and creatinine )in thyroid cancer
patients

parameter positive bacterial | negative bacterial | P value
infection(21) infection(29)

Urea(mg/dI) 26.5+6.16 21.7+£7.29 0.03

Creatinine(mg/dl) 1.85+0.301 1.55+0.299 0.02

In table 4, liver function markers show no significant differences in alkaline phosphatase and alanine
aminotransferases between infected and non-infected thyroid cancer patients, suggesting that bacterial infections do
not affect liver function in this group.

[16] found that chronic infections often raise ALP levels due to bone turnover or biliary obstruction. This study's
insignificant results suggest that acute bacterial infections may not affect thyroid cancer patients' ALP levels. Mean
alanine aminotransferase levels are 139 + 18.2 U/L for those with positive bacterial infections and 141 + 15.6 U/L
for those without, with a P value of 0.76, indicating no significant difference. Infections can raise ALT levels,
according to Wong et al. (2019) [17]. In thyroid cancer patients, bacterial infections may not significantly impact
hepatic function in the short term [18]. ALT elevations may indicate pre-existing liver function rather than acute
infection.
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Parameter Positive bacterial | Negative bacterial | P value
infection(21) infection(29)

Alkaline  Phosphatase | 52.7£15.2 58.7£15.4 0.21

U/L

Alanine 139+18.2 141+15.6 0.76

Aminotransferase U/L

In table 5, patients with positive bacterial infections have a mean fasting blood sugar level of 209 + 38.1 mg/dl,
compared to 143 £ 21.0 mg/dl for those without bacterial infections. Bacterial infections are strongly linked to high
fasting blood sugar (P < 0.001). Previous research supports these findings. Jing, L., and Zhang et al. (2022) found
that stress and inflammatory mediators like cytokines can temporarily raise blood glucose levels during infections
[19]. Fajardo et al. (2018) found that infectious processes increase glucose levels in cancer patients, likely due to
altered metabolic processes during inflammation [20]. Bacterial infections increase fasting blood sugar due to
insulin resistance and stress-induced gluconeogenesis. In cancer patients, stress hormones and inflammatory
cytokines may disrupt insulin signaling, raising blood glucose levels, according to Munoz et al. (2020) [21].

Table 5: a relationship of bacterial infection and Fasting Blood Sugar mg/dL in thyroid cancer patients

parameter positive bacterial | negative bacterial | P value
infection(21) infection(29)

Fasting Blood Sugar | 209+38.1 143£21.0 <0.001

mg/dL

5- CONCLUSION

This study confirms that thyroid cancer patients with bacterial infections are at higher risk for renal and
metabolic dysfunction. Elevated urea and creatinine levels indicate potential renal stress, while high fasting blood
sugar points to infection-induced metabolic alteration. These findings underscore the need for early detection and
treatment of infections in thyroid cancer patients to prevent complications. Further research is needed to explore
underlying mechanisms and to develop preventive strategies.
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