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Abstract

Background: Isotretinoin helps to control acne which is partly due to Cutibacterium acnes infection.

Objective: Assess whether Isotretinoin may also help to control other types of infections which may directly or indirectly be asso-

ciated with biofilms containing Cutibacterium acnes such as periodontitis, herpetic infections or HPV-infections.

Methods: All relevant medical and biological data were collected during routine consultations for Small Intestinal Bowel Over-

growth from 2021 March 1st to 2024 March 1st.

Results: 729 patients older than 34 and younger than 65 years of age were included. 63 patients reported a previous treatment

with isotretinoin (Iso) and were compared with the control group (666 patients, C group).

Iso group presented with less periodontitis (15.9 versus 44.3%; p<0.001), less medical history of zona (4.8 versus 8.0%; p<0.001)

and less positive serology against cytomegalovirus (27.0 versus 49.7%; p<0.001) than the C group. Previous HPV-infection was in-

vestigated in women. Iso is associated with a decreased percentage of periodontitis (21.4 versus 47.5%; p<0.001) and of HPV-in-

fection (2.4 versus 18.1%; p<0.001).

Conclusion: Previous therapy with Iso is associated with a decreased risk of periodontitis, and of CMV or HPV-infection.

Keywords: Isotretinoin; periodontitis; CMV-infection; HPV-infection; herpes virus
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Introduction

Medical attention is currently focussed on periodontitis (PO) which is a frequent disease associated with several severe systemic

diseases [1].Anaerobic bacteria such as Porphyromonas gingivalis [2] and herpetic viruses such as herpes simplex 1/2, Epstein Barr

Virus (EBV) or cytomegalovirus (CMV) [3] have been involved in the occurrence of PO. Human Papillomavirus (HPV) is also fre-

quently found in the gum of patients with PO [4]. Cutibacterium acnes (CA) is implicated in acne [5] and may integrate invasive

biofilms, especially periodontal abscesses [6].

Iso has been used for decades and is still used to control severe acne [7]. However, its mechanisms of action remain unclear. Iso is

not known to possess antibiotic or antiviral properties, especially against herpes virus, CA or anaerobic oral bacteria. We investigat-

ed whether Iso could have an impact on the occurrence of PO and its possible causes. We particularly focussed on CMV because it

can be a key factor of immunity [8]. We also investigated exhaled Small Chain Fatty Acids (SCFA) which are good markers of dys-

biosis and inflammation and display bidirectional relationship with the oral microbiome [9].

Material and Methods

This work is a descriptive retrospective epidemiological study. Data were collected during the normal course of routine gastroen-

terological consultations for Small Intestinal Bowel Overgrowth (SIBO), from 2021 March 1st to 2024 March 1st.There was no hy-

pothesis testing before data collection, no data collection beyond that which is part of routine clinical practice, no scheduled data

analysis before data collection. This retrospective analysis of Case Series cannot therefore be qualified as “research” and does not re-

quires approval from ethics boards designed to protect humans involved in clinical research, according to the International Com-

mittee  of  Medical  Journal  Editors  (ICMJE).  French legislation does not  require  the consent  of  an Institutional  Review Board in

such epidemiological studies.

Inclusion Criteria: Patients consulting for SIBO and who previously underwent a serology for CMV-infection. Patients were fol-

lowed at least two years by the same gastroenterologist who provides consistent, though personalized, dietary advice as well as den-

tal and oral health guidance. No tobacco use for at least 10 years or total smoking less than 10 pack-years. Patients are followed by

their dentists at least every year and do not present with untreated tooth cavity. For patients belonging to the Iso group, Iso should

have been taken for at least 6 months at the usual range (0.5 to 1 mg/kg and per day), at least 10 years before the inclusion. Patients

should be older than 34 and younger than 65 years of age. Patients signed a written consent for the possible retrospective use of the

collected data.

Exclusion Criteria: Recent tobacco use or total smoking above 10 pack-years. Patients with diabetes (controlled or uncontrolled)

were excluded. Patients treated with cyclosporine, phenytoin or calcium inhibitors [10]. Patients with neglected tooth cavities.

Lack of signed consent for possible retrospective epidemiological use of data; incomplete information on CMV-serology or Iso

use.

Gas Measurement: The patient comes after at least 10 hours of fasting. He /she inhales room air and hold his/her breath for 20 se-

conds. He/she exhales the air of the lungs in a first neutral plastic bag (1.3 litre) and afterwards he/she exhales at least 100 ml (ex-

pected to belong to the expiratory reserve volume) in a small neutral plastic bag (Contralco®; Gignac; France; www.contralco.com).

E-VOCs from the second bag are then immediately measured by the X-pid 9500®,  an ambulatory gas chromatograph associated

with  photoionization detection technology  [Dräger;  Lubeck;  Germany;  www.draeger.com ›  Products  ›  Multi-Gas-Detectors].  X-

pid 9500® detects Volatile Organic Compounds (VOCs) concentrations as low as 50 ppb. Acetic acid is detected between 4.4 to 4.7

seconds, propionic acid is detected between 4.7 to 5.0 seconds and butyric acid is detected between 7.8 to 8.1 seconds.
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X-pid 9500® does not detect hydrogen and is therefore not suitable for the detection of SIBO related to sugar-malabsorption. X-pid

9500® was used after breath holding and only after fasting, not after sugar intake.

The air of the first bag is analysed by the Dräger X-am® 8000. We routinely use the Dräger X-am® 8000 [Dräger; Lubeck; Germany;

www.draeger.com › Products › Multi-Gas-Detectors] to measure hydrogen before and two hours after the intake of lactulose in or-

der  to  diagnose  SIBO  related  to  sugar-malabsorption.  Results  are  published  separately.  Both  devices  are  easily  portable  and

equipped with powerful pumps. The setup is basic and similar for both devices. It requires only a short neutral tube to connect the

bag and the device.

Statistics: Comparisons of percentages or means used two-sample t-tests. Yates correction was used for small samples. Because of

the large number of tests necessary for this specific analysis the threshold of statistical significance was set to p<0.001. Identified

statistical differences only concern few percentages: mainly CMV, zona, HPV, PO. We therefore did not calculate confidence inter-

vals and effect sizes which require means and standard deviations. It is therefore not possible to provide a clear understanding of

the magnitude of the observed effects of Iso.

Control Group: All eligible consulting patients were pre-included in the study and no case was discarded except when at least one

exclusion criteria was identified. As a consequence no recruitment or selection bias is expected. The control group is equal to the

total number of included patients minus the Iso group. Classical demographic data will be compared. The control group appears

appropriate.

Results

This descriptive observational epidemiological study includes 729 patients. 63 received Iso (Iso group) for at least 6 months and

666 belong to the control group (C group). 66.7% were female in the Iso group and 73.5% in the control group. All patients were

Caucasian. The mean age of patients is 45.6 +/- 8.8 for the Iso group and 49.2 +/- 10.2 in the C group (p<0.01). In both groups, the

minimal age is 34 and the maximal age is 65 years of age according to inclusion criteria. This population sample appears appropri-

ate for the occurrence of  periodontitis.  The two groups appear comparable regarding,  age,  gender,  BMI and exhaled-SCFA. See

table  1  for  details.  PO (44.3% versus  15.9%),  positive  CMV serology  (49.7% versus  27.0%)  as  well  as  a  medical  history  of  zona

(8.0% versus 4.8%) were more frequent in the control group.

Table 1: Demographic data and percentages of periodontitis or flares of herpes simplex or zona, or cytomegalovirus infec-

tion in isotretinoin or control groups. Results of SCFA detection in exhaled-breath are expressed in percentages. The

number of patients is given in parenthesis

Gender%
of female

Agein
years BMI Periodontitis% CMV% HerpesSimplex

1/2% Zona% Exhaled SCFA

Acetic
acid

%

Propionic
acid %

Butyric
acid %

Iso (63) 66.6 45.6+/-8.8 22.0+/-3.4 15.9 27.0 36.5 4.8 38.1 41.3 42.9

Control (666) 73.5 49.2+/-10.2 22.6+/-4.9 44.3 49.7 37.8 8.0 30.9 30.9 56.3

P values >0.05 <0.01 >0.05 <0.001 <0.001 >0.05 <0.001 >0.05 <0.05 >0.05

Iso CMV+
(17) 94.1 46.9+/-10.2 22.1+/-3.2 35.3 100% 41.2 11.8 17.6 11.8 47.1

Control
CMV+ (331) 78.1 50.3+/-10.6 22.7+/-4.6 57.7 100% 45.5 12.4 32.8 32.8 57.7

P values >0.05 >0.05 >0.05 >0.05 NA >0.05 >0.05 >0.05 <0.01 >0.05
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Iso CMV-
(46) 56.5 45.2+/-8.5 21.9+/-3.98 8.7 0% 34.8 2.2 45.7 52.2 41.3

ControlCMV-
(335) 72.0 48.4+/-9.8 22.2+/-3.6 34.8 0% 34.8 8.3 31.8 53.8 46.2

P values >0.05 >0.05 >0.05 <0.001 NA >0.05 <0.001 <0.01 >0.05 >0.05

Iso CMV+
(17) 94.1 46.9+/-10.2 22.1+/-3.2 35.3 100% 41.2 12.4 17.6 11.8 47.1

Iso CMV-
(46) 56.5 45.2+/-8.5 21.9+/-3.98 8.7 0% 34.8 2.2 45.7 52.2 41.3

P values <0.05 >0.05 >0.05 <0.001 NA >0.05 <0.001 <0.05 <0.001 >0.05

Control
CMV+ (331) 78.1 50.3+/-10.6 22.7+/-4.6 57.7 100% 45.5 12.4 32.8 32.8 57.7

Control
CMV- (335) 72.0 48.4+/-9.8 22.2+/-3.6 34.8 0% 34.8 8.3 31.8 53.8 46.2

P values >0.05 >0.05 >0.05 <0.001 NA <0.001 <0.001 >0.05 <0.001 <0.01

Flares of herpes simplex1/2 were similar in Iso group and C. group. Iso is associated with a reduced risk of PO only in CMV-nega-

tive  patients  (8.7% versus  34.8%;  p<0.001),  whilst  previous  infection with  CMV suppresses  the  association between Iso  and PO

(35.3 versus 57.7; p<0.05). CMV infection is associated with an increased risk of PO whether patients receive Iso (35.3 versus 8.7%;

p<0.001) or not (57.7% versus 34.8%; p<0.001). The same relationship is observed for zona.

CMV infection is associated with an increased risk of herpes simplex 1/2 in the control group (45.5 versus 34.8%; p<0.001) and

with  a  marked  decrease  in  exhaled-propionic  acid  (PA)  (11.8  versus  52.2%  in  the  Iso  group;  32.8  versus  53.8%  in  the  control

group).

We focussed on female patients,  since the prevalence of HPV infection can be evaluated because of regular HPV-screening.  See

table 2. A medical history of HPV is less frequently observed in patients who received Iso (2.4% versus 18.1%; p<0.001). In female

patients, Iso is associated with a decreased risk of PO (21.4% versus 47.5%; p<0.001). The frequencies of herpes simplex flares, pre-

vious CMV-infection or reactivation of varicella/zona are similar between the Iso group and the C group. In female patients HPV-

negative, Iso is associated with a decreased risk of PO (36.6 versus 50.3%; p<0.001) or zona (4.9 versus 10.8%; p<0.001).

In female patients treated with Iso, periodontitis (37.5% versus 11.5%; p<0.001) or zona (12.5 versus 3.8%; p<0.001) are more fre-

quent in CMV-positive patients. Exhaled-propionic acid was less frequently detected (12.5 versus 61.5%; p<0.001) in CMV-posi-

tive patients.

In the C group, CMV infection was associated with increased rates of periodontitis (55.6 versus 38.5%; p<0.001), zona (13.0 versus

8.3%; p<0.001, herpetic flares (50.0 versus 36.5%; p<0.001), HPV infection (22.2 versus 13.5%; p<0.001). Exhaled-propionic acid

was less frequently detected (31.5 versus 49.0%; p<0.001) in CMV-positive patients. No difference has been observed between the

patients with or without HPV in the control group. Lack of power precludes any analysis between Iso group HPV+ and Iso group

HPV-.
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Table 2: Demographic data and percentages of periodontitis or flares of herpes simplex or zona, or cytomegalovirus infec-

tion in isotretinoin or control groups in women. Results of SCFA detection in exhaled-breath are expressed in percent-

ages. The number of patients is given in parenthesis.

Agein
years BMI Periodonditis% CMV% HerpesSimplex

1/2% Zona% HPV% Exhaled SCFA

Acetic
acid

%

Propionic
acid %

Butyric
acid %

Iso (42) 46.9+/-9.1 21.3+/-3.3 21.4 38.1 38.1 7.1 2.4 40.5 42.9 42.9

Control (540) 49.8+/-10.1 21.9+/-3.9 47.5 52.9 43.6 10.8 18.1 31.9 31.9 52.9

P values >0.05 >0.05 <0.001 >0.05 >0.05 >0.05 <0.001 >0.05 <0.05 >0.05

IsoHPV- (41) 46.8+/-9.2 21.1+/-3.1 22.0 36.6 39.0 4.9 0% 41.5 43.5 41.5

Control HPV-
(396) 51.3+/-10.1 21.8+/-3.85 47.3 50.3 41.3 10.8 0% 31.7 31.1 53.3

P values >0.05 >0.05 <0.001 >0.05 >0.05 <0.001 NA >0.05 >0.05 >0.05

Iso CMV+
(16) 48.8+/-9.9 22.1+/-4.0 37.5 100 43.8 12.5 6.3(1

case) 18.8 12.5 50.0

IsoCMV- (26) 44.2+/-8.3 20.8+/-2.7 11.5 0 34.6 3.8 0% 53.8 61.5 38.5

P values >0.05 >0.05 <0.001 NA >0.05 <0.001 NA <0.01 <0.001 >0.05

Control
CMV+ (235) 50.5+/-10.7 22.0+/-4.2 55.6 100 5.0 13.0 22.2 30.6 31.5 56.5

Control
CMV- (305) 49.5+/-10.2 21.8+/-3.6 38.5 0 36.5 8.3 13.5 33.3 49.0 51.0

P values >0.05 >0.05 <0.001 NA <0.001 <0.001 <0.001 >0.05 <0.001 >0.05

ControlHPV+
(98)

49.8 +/-
10.7 22.4 +/- 4.3 48.6 64.9 54.1 10.8 100 32.4 35.1 51.4

ControlHPV-
(396) 51.3+/-10.1 21.8+/-3.85 47.3 50.3 41.3 10.8 0% 31.7 31.1 53.3

P values >0.05 >0.05 >0.05 <0.05 >0.05 >0.05 NA >0.05 >0.05 >0.05

IsoHPV+ (1) 52 28.7 0 100 0 100 100 0 0 100

ControlHPV+
(98)

49.8 +/-
10.7 22.4 +/- 4.3 48.6 64.9 54.1 10.8 100 32.4 35.1 51.4

P values the low number of cases in the Iso HPV+ group precludes any adequate statistical analysis

We concluded from table 1 firstly that Iso (potential positive effect) and CMV infection (potential negative effect) are two key fac-

tors associated with PO and zona. Iso is associated with a lower prevalence of CMV-infection. Secondly that Iso is associated with

a decreased rate of PO in CMV-negative patients. However, CMV infection prevents the beneficial preventive effect of Iso – if any

– regarding PO or zona. Eventually and incidentally previous infection with CMV may favour the occurrence of herpes simplex re-

currence. CMV was associated with a decreased diversity of the gut biota leading to less detection of exhaled-PA.

We concluded from table 2 firstly that Iso is associated with a decreased frequency of HPV-infection.Secondly that Iso is associat-

ed with a decreased rate of PO in patients HPV-negative. Incidentally, HPV is probably only a bystander in PO.



Journal of Case Reports and Studies 6

Annex Publishers | www.annexpublishers.com Volume 12 | Issue 1

Discussion

Risk factors for PO are poor home dental care, old age, smoking, diabetes type 2/metabolic syndrome (frequently associated with

gastroesophageal  reflux),  diet  or  some medications  [10].  The  Iso  group and the  control  group were  homogenous  regarding  the

main parameters: dental care, smoking, body mass index, diabetes, age, gender, medication or food complements intake.

It is the first time that Iso is associated with a drastic decrease of PO. This observational study does not enable to discuss any possi-

ble causal relationship. We will therefore focus only on published knowledge that could link the known properties of Iso to a re-

duced risk of PO.

Iso’s Immunoregulatory and Anti-Inflammatory Properties

Iso possesses anti-inflammatory and immunomodulatory properties by reducing monocyte TLR-2 expression and minimizing the

inflammatory cytokine response [11]. Iso significantly decreases TNF, IL-4, IL-17 and IFN-γ levels in patients with acne, although

T helper differentiation does not appears to be modified [12]. Iso may also decrease dyslipidemia, a new identified factor of skin in-

flammation [13].

Iso May Inhibit PI3K-AKT-mTOR Pathway (mTOR)

Acne is associated with occidental diet, high sugar consumption and mTOR activation [14]. Iso efficacy in Hidradenitis suppurati-

va is  attributed to mTOR inhibition [15].  The unifying mechanism of Iso-induced adverse effects is  the apoptosis of  stems cells

which involves neural crest cells (explaining teratogenicity), hippocampal neurones (depression), epidermal keratinocytes and mu-

cosa cells (muco-cutaneous side-effects), hair follicle cells (telegenic effluvium), intestinal epithelial cells (inflammatory bowel dis-

ease), skeletal muscle cells (myalgia and release of creatine kinase) or hepatocytes (release of transaminases and very low-density

lipoproteins). Apoptosis induced by mTOR inhibition may explain the pharmacological mode of action and the adverse event pro-

file of Iso, including its teratogenicity [16]. Iso is also associated with a decreased rate of colonic polyps [17]. All these unexpected,

“adverse” or favourable effects of Iso may be explained by the inhibition of mTOR.

Iso is Probably Not Reducing Propionic Acid Synthesis

PA is a small chain fatty acid produced by many CA species and contributes to their Pathogenicity [18]. One could expect that any

skin reduction of PA synthesis by CA may reduce acne. However, PA increases immunity and inhibits the mTOR pathway [19].

Therefore  the  efficacy  or  the  adverse  event  profile  of  Iso  does  not  speak  in  favour  of  any  action  against  the  production  of  PA.

There is no published data on the effect of Iso on PA synthesis.

Major Role of Previous CMV Infection

Our work confirms that CMV is probably a key factor for the occurrence of PO [3]. It also shows that previous CMV-infection pre-

vents  any beneficial  effect  –  if  any causal  relationship exists  -  of  Iso on PO.  This  fact  has  never  been published before.  CMV is

known to favour epigenetic immunologic or global aging [20].

Early-life CMV infection is associated with a decreased beta-diversity of the gut microbiota [21]. Our work confirms that CMV is

associated with a decreased production of PA and therefore a decreased diversity. It is however not possible to speculate whether

CMV infection is the cause or the consequence of poor microbial diversity. A decreased diversity of the gut microbiota and low im-

munity may explain the increased rates of HPV, herpetic, flares ou zona. It may also explain more frequent PO.If Iso mainly modu-

lates mTOR pathway whereas CMV mainly influences immunity or biodiversity it is logical to observe that these two factors act in-

dependently and therefore that Iso cannot prevent the consequences of CMV infection.
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However,  CMV alone may explain the occurrence of PO and cannot be prevented by mTOR inhibition. One can also speculate

that Iso is not able to fully inhibit mTOR in 100% of cases; especially in CMV-positive patients. CMV activates the mTOR pathway

in order to favour its own replication [22]. Failure of mTOR inhibition by Iso in case of CMV infection may explain the occur-

rence of PO. Conversely, actual inhibition of mTOR by Iso may explain a decrease rate of CMV infection in the Iso group.

HPV Infection: A Probable By-Stander

Gynaecological HPV is probably triggered by local inflammatory anaerobic biofilms [23]. The same is probably true for oral HPV.

CMV-induced  immunosuppression  is  not  expected  to  favour  gynaecological  HPV-infection  [24].  In  our  work,  female  patients

treated with Iso present with a drastic decreased rate of HPV. Those without HPV present with a decreased rate of PO.Those with

previous CMV-infection present with a higher risk of PO, HPV, herpetic flares or zona, and a lower level of exhaled PA.

No difference has been observed between the patients with or without HPV in the control group. HPV may only be an opportunis-

tic  bystander of  CMV-induced immunosuppression or  severe  inflammation induced by a  biofilm containing CA and anaerobic

bacteria.

Global Hypothesis

We suggest that PO may mainly rely on two independent mechanisms. Firstly viral infection, especially CMV and secondly an in-

appropriate  diet  associated  with  a  metabolic  syndrome  which  is  known  to  trigger  the  mTOR  pathway.  Adequate  inhibition  of

mTOR may decrease inflammation and partly control CMV infection. When mTOR is not adequately inhibited by Iso, CMV is

able to replicate and PO is not attenuated. It is also possible that CMV infection may hinder the Iso-induced inhibition of mTOR.

In patients CMV-, inhibition of mTOR pathway alone could be able to reduce PO. As a consequence, adequate treatment of PO

should simultaneously conjugate anti-CMV and anti-mTOR therapy, in addition to good oral health: which means local control of

anaerobic bacteria.

Limitations of the Study

The retrospective design of the study precludes any causal relationship conclusion. Populations were not randomized and the two

groups may be different, leading to some biases. Inclusion and exclusion criteria took all published causes of periodontitis into con-

sideration. However, unknown biases may still  remain and alter our conclusions.Declarative information regarding, herpes sim-

plex flares, gynaecological HPV or zona may be inaccurate. However under-reporting concerns both groups. Additional risk fac-

tors could have been forgotten and may be under-reported in the Iso group. However all main risks factors have been taken into ac-

count and both group appears similar with regard to the risk of PO.

Oral testing by polymerase chain reaction for HPV or CMV replication or for detection of CA or anaerobic bacteria involved in

PO has not been performed. However, this work does not intend to identify the replication of viruses or of bacteria at the time of a

routine consultation, however to assess whether Iso taken at least 10 years before may have modified the local or general parame-

ters (ex: inflammation, biofilm, local immunity, viral replication, …) and consequently decrease the occurrence of PO one to three

decades after its discontinuation. Replication or not at the time of the consultation does not appear to be a relevant parameter.

The mechanism of action of Iso remains unclear and this retrospective study cannot explain how Iso may reduce the occurrence of

PO.  Since  PO  may  be  the  cause  of  many  severe  systemic  diseases,  prospective  studies  involving  Iso  or  other  mTOR  inhibitors

should include PO in there design, at least as a secondary point in order to answer the issue of a possible causal relationship be-

tween Iso treatment and a decreased risk of PO and therefore improve the management of oral diseases.
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Application of this New Knowledge for Routine Practice

In practice, the biofilm containing Porphyromonas gingivalis and Fusobacterium nucleatum could be easily identified with a blue

lamp during an outpatient consultation [25]. The biofilm containing CA could be easily identified with a Wood lamp [26]. CMV

serology is an inexpensive test and HPV detection is currently a well-established routine screening in women.We suggest that at

risk patients (oral CA and Porphyromonas/Fusobacterium plus CMV positive serology +/- gynaecological HPV detection) be iden-

tified and then treated with innocuous therapy used on a long term basis.

Such innocuous and inexpensive therapies are currently available. For example, hydrogen peroxide may be useful against anaero-

bic bacteria involved in periodontitis [27]. Coriolus versicolor is currently successfully used against HPV [28]. Coriolus versicolor

is also efficacious against CMV in mice [29]. Polyphenols or lectins might be useful to inhibit mTOR [30].

Conclusion

Patients treated with Iso more than 6 months present with less PO or HPV-infection 2 to 5 decades afterwards. We suggest that

the blockade of mTOR in stem-cells may partly explain this finding. CMV-infection appears to be an independent factor of PO.

HPV-infection is less frequent in female patients who received Iso. It would appear that HPV is only an opportunistic agent in PO.

Studies should be performed to further investigate the association of anaerobic bacterial control, CMV control and m-TOR inhibi-

tion against PO which is currently a frequent worldwide disease with recognized severe systemic consequences looking for preven-

tive actions.
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