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1. INTRODUCTION

My research work is focusing on three specific topics related to prostate cancer (PCA).

Topic 1. Prostate-specific antigen (PSA) levels are commonly used as a laboratory marker for
PCA screening. An elevated PSA level raises the suspicion of PCA and thus indicates biopsy
sampling. The introduction of personalised PSA reference ranges could avoid unnecessary
biopsies: it would be worthwhile to take into account in the assessment those conditions that
may affect PSA levels independently of prostate pathology. Well known factors are age,

lifestyle, some drugs and high body mass index, but probably other factors also exist.

Topic 2. If PCA is suspected, biopsy is necessary to be performed. To avoid biopsy-related
infections antibiotic treatment (2*500 mg of ciprofloxacin daily and 2*150 mg of clindamycin
daily for 5 days starting from the day of biopsy) is routinely given in our practice.

The human microbiome is a complex community of microorganisms. The dynamic interaction
between the microbiome and the host is a key player in health and disease including PCA. There
is limited data on the short-term impact of antibiotic regime applied to prevent biopsy-related

prostatitis on gut microbiome, however.

Topic 3. Both local and systemic inflammation may influence tumour development, promotion
and metastatic progression. Systemic inflammation indicated by complete blood count (CBC)
and alterations in rates of CBC parameters were predictive for survival in many cancers. It is

not known, however, this is the case in a general PCA population.

2. OBJECTIVES

2.1. To test the interrelationship between PSA levels and laboratory markers of liver and kidney

disease, low levels of systemic inflammation, thyroid abnormalities or vitamin D deficiency.

2.2. To investigate the short term changes in gut microbiome as the result of ciprofloxacin and

clindamycin combination administered with the goal to avoid biopsy-related prostatitis.

2.3. To assess whether blood counts and related parameters determined at the time of PCA
diagnosis can help predict patients' long-term overall survival.
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3. METHODS

Objective 1.

For a retrospective analysis of association between PSA and laboratory parameters in a large
database of Department of Laboratory Medicine, Semmelweis University, we used selected the
results of men who had a PSA level measurement and had any of the following parameters
available within £1 month: estimated glomerular filtration rate (¢eGFR), alanine transaminase
(ALT), C-reactive protein (CRP), vitamin D & thyroid-stimulating hormone (TSH).

We created subgroups and cohorts according to ALT, eGFR and CRP and calculated PSA
values of 5, 25, 50 (median), 75 and 95 percent. In addition, logistic regression analysis of
logarithmic data was used to determine the independent effects of eGFR, ALT and CRP, InNTSH
and age on PSA levels. The direct correlation between age and each analyte was also tested.
For the analyses, we performed logarithmic transformations of PSA and laboratory parameters
to obtain a near-normal distribution in each dimension.

We also created subgroups according to vitamin D levels and age. We examined the proportion
of subjects with elevated PSA (>4 ug/L) in each vitamin D subgroup. Logistic regression
analysis was used to determine the independent effect of vitamin D level and age on PSA levels.

Objective 2

The study included 9 patients who underwent TRUS-guided transrectal prostatic needle biopsy
for suspected PCA. Patients received 2*500 mg of ciprofloxacin and 2*150 mg of clindamycin
from the day before the procedure. The combination therapy lasted until day 5 after the biopsy;
thereafter, patients received only 2*150 mg clindamycin daily for three more days.

All participants took stool samples themselves at home 1 day before the antibiotics were given
and 14 days after the biopsy. The samples were processed at uBiome processing laboratory
(uBiome, San Francisco, Ca, USA); the results generated were used to compare microbiome
components before and after biopsy at strain, order and genus level. Only those strains, orders
and genera that had a median frequency of at least 1.0% of the total microbiome before and/or
after biopsy were considered for analysis. The detection level was considered as an abundance
ratio of 0.1%; abundance values below this level were used as '0' in the statistical analysis.
Differences in abundance ratios of the microbiome components before and after biopsy were

analysed using the Wilcoxon test.



Objective 3.

PCA patients diagnosed between 2000 and 2005 were included in the analysis. The major CBC
parameters and their relative ratio, PSA level, TNM score, histological result (Gleason score)
and co-morbidities at the time of diagnosis were extracted from the patients' medical records.
We retrieved the date of death from theHungarian National Heath Fund database based on the
patients' social security number. If this date was not available, the patients were classified as
living. Statistical analysis was performed using descriptive statistics to characterize the clinical
parameters of living and non-living patients. The effect of blood count parameters, Gleason
score, PSA level, comorbidities and age of death was evaluated by Cox regression analysis.

4. RESULTS

Objective 1.

A significant correlation was found between PSA and CRP when the association was adjusted
for age. The majority of patients (56 and 22%) had moderate or severe vitamin D deficiency,
respectively. There was no relationship between PSA and vitamin D levels.

A relationship was found between PSA and InTSH levels; a 10% decrease in TSH levels leads
to a 0.42% increase in PSA levels. In a direct comparison of hyperthyroid and euthyroid
patients, PSA levels were higher in hyperthyroid (n = 405) compared to euthyroid patients (n =
6698) (median, interquartile range) (PSA level: 1.118 [0.639-2.338] vs. 0.920 [0.508-1.826]
ug/L, p = 0.016). The estimation of PSA levels that would be associated with different TSH
values in the same patient suggests that in hyperthyroidism, measured PSA levels can rise to
levels close to or well above the cut-off of 4 pug/L in euthyroidism in patients with euthyroid
PSA levels of 2 and 4 pg/L, respectively

Objective 2.

4 strains were detected at all time points with a median frequency of at least 1.0%. The
abundance of Actinobacteria and Firmicutes decreased, while that of Bacteroides and
Proteobacteria increased after antibiotic therapy. The Firmicutes:Bacteroides ratio reversed
(from 2.81 to0 0.74, p=0.035). Of 7 orders with a median abundance of at least 1%, Bacteroides
and Clostridia together accounted for 75% and 91% of the total microbiome before and after
treatment, respectively. The abundance of Bacteroidales and Veillonellales increased, while
that of Clostridiales and Coriobacteriales decreased after antibiotic therapy.

We detected 15 genera with a relative frequency of at least 1% median at any time point and in
at least 3 patients. These were responsible for 61.87% and 79.89% of the total microbiome,
respectively. Four genera showed significant changes in abundance; of these, Bacteroides

increased, while Roseburia, Faecalibacterium and Collinsella decreased dramatically.



Objective 3.

In our analysis, we processed data from 97 patients; of those, 82 patients died and 15 patients
were still alive at the time of analysis. CBC parameters determined at the time of PCA diagnosis
did not differ between the two groups; in contrast to Gleason score, age of patients, PSA levels,
and palliative treatment.

In the group of patients who died, a significant effect of age (p=0.004) and PSA and Gleason
score (both p=0.033) on overall survival was died without any effect of CBC parameters.

5. CONCLUSIONS

Objective 1. The evaluation of PSA reference range in patients with comorbidities

In the case of general laboratory parameters suggestive of liver disease, kidney disease or
vitamin D deficiency, no modification of the reference range is justified. PSA levels rise in
inflammation. It is therefore recommended to measure PSA levels when CRP levels are low
(i.e no overt inflammation is present). In hyperthyroidism, PSA levels rise. In such a case,
clinical judgement should be made only on the basis of the PSA level, with increased caution.

Objective 2. Impact of ciprofloxacin — clindamycin therapy on gut microbiome

This antibiotic regime routinely used before prostate biopsy has a marked and potentially
detrimental effect on the gut microbiome. It increases the proportion of Bacteroides strains and
decreasing the proportion of Firmicutes strains and has an overall profound impact on the

compostion of microbiome.

Objective 3. Predictive value of blood count parameters in prostate cancer
When diagnosing PCA, conventional blood count parameters do not predict long-term mortality

from any cause.
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