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Abstract 

There is an uprising interest in the complex mechanisms of the subgingival microbiome and its interaction with 

the host immunity and tissues. Chemotherapy patients constitut a particular interest regarding the modifications 

of the subgingival microbiome given the secondary effects of the chemotherapy agents. Case presentation: a 67 

year old male suffering of colon cancer was to start treatment with oxaliplatin. Materials and methods: Alongside 

the oncological examination, the patient was clinically examined and crevicular fluid samples were gathered 

before and after the first session of chemotherapy. The clinical examination consisted of Silness & Loe plaque 

and calculus index, probing depth (PD) and total attachment loss (TAL). The samples were then analysed using 

the Illumina 16s metagenomic kit (MiSeq platform) and the results were aligned with international databases. 

Ribosomal RNA gene sequences were amplified using broad-range bacterial primers, cloned and sequenced. 

Results: There are several modifications at each bacterial level of classification. Most are consistent with current  

scientific studies. The clinical modifications were important especially at PD and TAL where the loss was 3 mm 

in PD and 6.33 mm in TAL. Conclusion: Chemotherapy with oxaliplatin may induce modifications in the 

subgingival microbiome that, in turn, can lead to the progression of periodontal disease in oncological patients. 

Further studies are necessary to help understand the complex mechanations of the subgingival microbiome,  

hemotherapy and their relation. 
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Introduction 

 In the search to understand the 

complex mechanisms that take place in the 

human body, the important role of 

microorganisms and microbial 

communities is emerging as one of the 

challenges of our times [1-4]. There is an 

extremely high number of microbial cells 

that inhabit our bodies and it is estimated 

that their numbers even exceed the number 

of human cells by a large margin [5]. Each 

bacterial community is specifically adapted 

to inhabit specific sites of the human body 

(skin, the respiratory, gastrointestinal and 

urogenital tracts). These well organized 

communities have a large spectrum of 

functions that help the maintenance of the 

wellbeing of the host [6], but it has also 

been proven on many occasions that an 

imbalance in the microbe ecosystem or the 

host immunity leads to a shift within the 

microbial community that, in turn leads to 

inflammation and cause diseases. 

 The most common oral infectious 

disease that affects the supporting tissues 

of the tooth is periodontal disease. If left 

untreated, it can influence the development 

of systemic diseases (cardiovascular 

disease, diabetes, pulmonary diseases and 

obesity) by leading to their onset or 

aggravating a preexisting condition [7- 9].  
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 Cancer patients that undergo 

chemotherapy often suffer the side effects 

of the therapeutic agents that can implicate 

changes within the oral cavity [10]. As 

mucositis is a well known occurrence 

during chemo due to muco-toxicity 

[11,12], it would be interest to understand 

the changes that occur within the microbial 

community in the oral cavity and, more 

specifically, in the subgingival microbial 

community during chemotherapy in the 

pursuit of offering better care to oncology 

patients. Better oral care would minimize 

the damage of tissues within the oral 

cavity, allowing the patient to proceed with 

the entire plan of chemotherapy. 

Furthermore, it would improve secondary 

systemic conditions and their quality of 

life.   

 

Case presentation 

 The patient, a 67 year old male, 

diagnosed with transverse colon cancer, 

stage IV T4aN1bM1, was admitted into the 

oncology treatment for chemotherapy after 

receiving surgical treatment a few months 

prior to his admittance. After thorough 

investigation, the oncology medic 

prescribed chemotherapy with oxaliplatin. 

The medical history of the patient revealed 

that he also suffered of high blood pressure 

and mitral insufficiency.  

 

Materials and methods 

 The patient was then investigated 

from the oral standpoint through clinical 

examination and a questionnaire related to 

his oral hygiene habits. The questionnaire 

had the purpose to gather data related to: 

how often he performed teeth brushing, 

what kind of toothbrush was used (manual, 

electric, with hard/medium or soft bristles), 

how often it was replaced, whether the 

technique was correct or incorrect, type of 

toothpaste used and if there were any 

secondary means of hygiene.  The data 

regarding the clinical periodontal status 

included probing depth (PD), total 

attachment loss (TAL), degree of mobility 

(M) and indexes such as Silness & Loe 

plaque and calculus index and periodontal 

disease index (PDI). All determinations 

were done on Ramfjord teeth (16, 21, 24, 

36, 41, 44). The dental consultation 

instruments used were sterile and single 

use, the periodontal probe was OMS type. 

Prior to the clinical evaluation, the soft 

tissues were removed by using an 

autostatic oral spreader and in order to 

isolate the teeth and periodontal tissues to 

be examined, four cotton rolls were places 

in the premolar buccal area of each 

quadrant. Two clinical examinations were 

performed before and after the first dose of 

chemotherapy. The patient was diagnosed 

with severe chronic periodontitis. 

Samples of crevicular fluid were 

gathered using six sterile paper points for 

each sample then placing them in a sterile 

Eppendorf tube containing carrier fluid. 

The samples were collected before the first 

session of chemotherapy (sample A) and at 

21 days afterwards (sample B) in order to 

analyze the modification in the subgingival 

microbial flora after a single dose of 

chemotherapy. The samples were then 

analyzed using the Illumina 16s 

metagenomic  kit (MiSeq platform) and the 

results were aligned with international 

databases. Ribosomal RNA gene 

sequences were amplified using broad-

range bacterial primers, cloned and 

sequenced. 

 

Results and discussions 
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The results of the analysis of 

crevicular fluid samples revealed data 

concerning all levels of bacteria 

classification, from kingdom level to 

species level. The percentages obtained at 

the phylum level of classification showed 

high percentages of Proteobacteria 

(50.48%) and Bacteroides (26.21%) and 

lower levels of Firmicutes (9.86%), 

Fusobacteria (5.59%), Spirochaetes 

(3.96%), Synergistetes and Actinobacteria 

in sample A and, in comparison, a rise in 

percentage of Firmicutes (19.59%), 

Bacteroides (30.05%) and a decrease of 

Proteobacteria (41.25%), Fusobacteria 

(4.39%) and Spirochaete (1.28%)  in 

sample B. Comparing these results with 

scientific data regarding the bacterial 

phylum found in healthy subjects, it is 

clear that in both samples the Firmicutes 

genra percentages are much lower [13]. 

The high percentage of Proteobacteria is 

consistent with other studies as being in 

higher percentages in periodontitis cases 

[14], however the decrease in percentage in 

sample B may pose interesting question as 

to how this bacterial phylum may be 

affected by the oxaliplatin administration.  

 

Table 1: Top class classification results

   

Classification % 

sample 

A 

% 

sample 

B 

Gammaproteobacteria 34.72 28.03 

Bacteroidia 20.99 25.62 

Alphaproteobacteria 10.28 7.10 

Fusobacteria 5.59 4.39 

Clostridia 5.34 10.40 

Unclassified at Class 

level 

4.51 5.58 

Flavobacteriia 4.49 3.53 

Bacilli 4.12 8.08 

   

 As shown in Table 1, 

Gammaproteobacteria, 

Alphaproteobacteria and Fusobacteria 

decrease after chemotherapy, whereas 

Clostridia, Bacilli and Bacteroidia are 

marked by an increase in percentage.  The 

increase of Bacilii (2x) genra which are 

found in higher percentages in 

periodontitis cases [14] may suggest an 

increase in the progression of the patients 

periodontitis.  

 At order classification level, 8 

bacterial orders were detected: 

Xanthomonadales, Bacteroidales, 

Clostridiales, Rhizobiales, Lactobacillales, 

Fusobacteriales, Flavobacteriales and 

Spirochaetales. The highest increase was 

noted for  Clostridiales (4.89% vs 9.32%) 

and Lactobacillales (non-detectable vs 

6.23%) which are commensal bacteria, and 

with less important increases in 

Xanthomonadales, Rhizobiales and 

Bacteroidales. On the other hand, 

Spirochaetales decresed below the level of 

detection in sample B (3.95% vs non-

detectable).  

 

Table 2: Top Genus classification results 

Classification % in 

sample 

A 

% in 

sample 

B 

Stenotrophomonas 32.59 25.59 

Prevotella 12.02 20.82 

Unclassified at 

Genus level 

9.59 10.30 

Phyllobacterium 7.53 5.17 

Porphyromonas 6.61 2.90 

Fusobacterium 4.73 3.94 

Treponema 3.95 - 

Capnocytophaga 2.87 - 

Veillonella - 4.57 

Streptococcus - 3.68 
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The shift in the bacterial community at 

genus level shows an important decrease in 

Stenotrophomonas, Porphyromonas and 

Treponema. On the other hand, an increase 

in sample B was noted for Prevotella, 

Veillonella and Streptococcus. There is 

some controverse regarding the bacteria 

present within the oral cavity in healthy or 

periodontal disease patients. Prevotella 

genus notes a decrese in number in disease 

cases whereas  Capnocytophaga and  

Streptococcus can be found in higher 

abundance in periodontitis cases [14].  

 At species level, the following 

bacteria were found:  

 

Table 3: Top Species classification results 

Classification % in 

sample 

A 

% in 

sample 

B 

Unclassified at 

Species level 

41.99 40.96 

Stenotrophomonas 

retroflexus 

8.49 6.71 

Porphyromonas 

endodontalis 

5.54 2.38 

Stenotrophomonas 

maltophilia 

4.20 2.91 

Stenotrophomonas 

chelatiphaga 

3.91 2.94 

Prevotella nigrescens 3.11 3.19 

Prevotella tannerae 2.60 5.84 

Fusobacterium 

naviforme 

1.90 - 

Prevotella 

multiformis 

- 6.47 

  

The majority of species found in sample A 

showed a decrease in abundance in sample 

B (Stenotrophomonas retroflexus, 

Porphyromonas endodontalis, 

Stenotrophomonas maltophilia, 

Stenotrophomonas chelatiphaga and  

Fusobacterium naviforme). Most of these 

species are not associated directly to 

periodontal diseases, but 

Stenotrophomonas retroflexus has a role in 

the development of the biofilm [15] and 

Fusobacterium naviforme and 

Porphyromonas endodontalis  has been 

identified in high quatities in the 

subgingival biofilm of periodontitis 

patients [16, 17].  

 On the other hand there was a 

notable increase in the quantities of 

Prevotella tannerae and Prevotella 

multiformis. The ladder is associated with 

periodontitis when its levels grow in the 

sungingival biofilm [18] and Prevotella 

tannerae has been previously correlated 

with the severity of periodontal disease 

[17].  

 The results may indicate a 

predisposition towards certain bacterial 

entities in the subgingival niche during 

chemotherapy that can lead to the 

progression of periodontal disease.  

 

 

Figure 1: Top species classification results 

in sample A 
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Figure 2: Top species classification results 

in sample B 

 Clinically, the plaque and calculus 

index value were not significant different 

before and after chemotherapy, but 

important changes were noted in probing 

depth and total attachment loss 

measurements. Initially, before 

commencing chemotherapy with 

oxaliplatin, the mean value of PD was 3.83 

mm and TAL of 4.5 mm. At just 21 days 

after the first session of chemo treatment, 

the mean of PD was 6.83 mm and TAL 

was 10.83 mm, the periodontal supportive 

tissue migrating apically by 3 mm at 

probing depth and 6.33 mm in total 

attachment loss.  

 Correlating the clinical findings 

with the shift of the subgingival microbial 

community may indicate that particular 

modifications of the microbiome can 

indeed induce a periodontal disease 

progression and, furthermore, that in some 

cases the periodontal pathogens may differ 

from the usually incriminated bacteria in 

Socranski’s red and orange complexes.  

 

Conclusions 

 Chemotherapy with oxaliplatin may 

induce modifications in the subgingival 

microbiome that, in turn, can lead to the 

progression of periodontal disease in 

oncological patients. It is important to 

understand the process of such complex 

interactions in order to provide optimal 

patient care, minimize the secondary 

effects that may impede the completion of 

oncological treatment and improve their 

quality of life.  

However, the findings in the present study 

are not sufficient to conclude such a link 

and, in the future more studies are 

necessary to help understand the complex 

mechanations of the subgingival 

microbiome, chemotherapy and their 

relation that translates into the clinical 

manifestation of periodontal diseases.  
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