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Introduction

Epithelial Ovarian Cancer (EOC)

 Insidious Disease

 Few/ No symptoms in early stages

 No validated screening method

 Often diagnosed when beyond curative
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Introduction

Pelvic Inflammatory Disease (PID)

 Female reproductive organ inflammation

 Ascending microorganisms

 Endometriosis, Salpingitis, Oophoritis, Pelvic peritonitis, 

Tubo-ovarian abscess
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Introduction

Chronic Inflammation

 Microorganisms  15-20% of cancer

 Involved in EOC carcinogenesis

 Contradictory findings around association between PID and 

EOC
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Introduction

Protective Factors of EOC

 Inability of infectious disease to ascend

Salpingectomy, Hysterectomy, Tubal ligation

 Reduced lifetime ovulations

Parity, Oral Contraceptive Use
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Introduction

Risk Factors of EOC

 Nulliparity

 Infertility

 Both are potential consequences of PID

 Possible association between PID and EOC
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Materials and Methods

Study Design

 National (Sweden)

 Population based

Women diagnosed with EOC (1999-2020)

 Case-control

10 matched controls (diagnosis and birth date, residential 

district)
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Materials and Methods

Cases

 Swedish National Cancer Register

 ICD-O-2 Classification (ovary-fallopian tube-primary peritoneum)

 Histotypes  Invasive Carcinoma

 Exclusion of borderline ovarian tumors

 2015-2020 ICD-O-3  HGSC and LGSC

 Tumor Stages  Introduced in 2004
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Materials and Methods

Controls

 Swedish Register of the Total Population

 Could only be selected once

 Without reversal
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Materials and Methods

Exclusion

 Before 1999

 Major gynecologic surgery

 Bilateral oophorectomy & Bilateral Salpingo-oophorectomy

 Not resident of Sweden since 18

 Exclusion of matched control
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Materials and Methods

Exposure

 Clinically verified PID (National Patient Register)

 Inflammation of upper reproductive tract

 ICD9/ ICD10  salpingitis, oophoritis, tubo-ovarian abscess

 PID extended  + endometritis, salpingitis

 Exposure of < 90 days were excluded
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Materials and Methods

Potential Confounders

 Age

 Parity

multi-generation register

 Educational level

longitudinal Integration database
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Materials and Methods

Potential Confounders

 Previous gynecological surgery

national patient register, ≥ 90 days

 Hormonal contraceptives

 Menopausal Hormone Therapy

Swedish prescribed drug register
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Materials and Methods

Data Management

 Number of PID episodes

0, 1, 2 and ≥ 3

 Number of Children

0, 1, 2 and ≥ 3

 Education level

mandatory, high school, university graduate
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Materials and Methods

Data Management

 Previous gynecological surgery

salpingectomy (unilateral, bilateral, unspecified)

unilateral salpingo-oophorectomy

Hysterectomy

Tubal ligation
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Materials and Methods

Data Management

 Hormonal contraceptive and MHT

none

≤ 5 years

> 5 years
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Results

Participants

 Final population of 15,072 women (EOC)

 Ovarian cancer 12,565 (83.4%)

 Tubal cancer 1,725 (11.4%)

 Primary peritoneal cancer 782 (5.2%)

 141,322 controls

17



18

Results



19

Results



Results

Exposure Data

 Highest PID episodes in any individual was 9

 In case and control patients with PID :

1 PID episode was most common (71.4% & 77.6%)

2 registered PID (19.0% & 16.5%)

≥ 3 episodes of PID (9.5% & 5.8%)
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Results

Main Results

 With/ without adjustment for potential confounders, history of 

PID was associated with  risk of EOC

 Dose-response relationship between PID episodes and 

EOC risk (p < 0.001)
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Main Results

 Nonsignificant association between  risk of serous

carcinoma and clear cell carcinoma

 PID was associated with  risk of subsequent HGSC and 

nonsignificant  risk of clear cell carcinoma
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Results

Main Results (PID extended)

 Extended PID was associated with  risk of EOC, serous 

carcinoma, and clear cell carcinoma

 Extended PID was significantly associated with  risk of 

serous carcinoma and clear cell carcinoma
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Discussion

Principal Findings

 History of PID  risk of EOC

 Histotype specific analysis  risk for serous EOC and HGSC

no association for any other histotype

  risk of EOC with increasing number of PID episodes 

(salpingitis, oophoritis, tubo-ovarian abscess, clear cell carcinoma 

[PID ext])
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Discussion

 Women with previous PID have  risk of EOC (HGSC)

➢ similar to a Danish population-based cohort study (PID and 

 risk of serous EOC)

32



Discussion

In PID extended:

 Similar results for all histotypes

  risk of clear cell carcinoma

➢ Previous studies have shown significant association with serous 

or HGSC histotypes

➢ Rasmussen et al.  potential  in risk of mucinous and clear cell 

carcinoma with no significant result (PID and ≥ 35 age)
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Discussion

➢ risk of HGSC after PID in an Australian population-based 

cohort

➢Observational studies   risk of EOC in women with 

previous gynecologic surgery

➢ PID  primary indication of salpingectomy in benign 

condition
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Discussion

➢ In a  Swedish population based cohort study:

protective effect of salpingectomy on EOC

not limited to women with previous PID

OR increase in current study when adjusting to 

potential cofounders
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Discussion

 Low proportion of registered PID in this study (0.9%)

 Higher if there is noninvasive test other aside from 

laparoscopy

➢ ≥ 42% of women in Nordic countries were seropositive for 

Chlamydia trachomatis specific Ab in a study

➢ C. trichomonas specific Ab   risk of EOC
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Discussion

Clinical Implications

 Women are rarely diagnosed with PID

 PID is associated with  risk of EOC

 Women with multiple PIDs have greater risk of PID
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Discussion

Research Implications

 Temporal relationship between PID and EOC

 Biological mechanism behind this association

 The lead time between inflammation and cancer

 Particular pathogen or inflammatory process

 Additional/ unknown contributing factors
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Discussion

Strength and limitation

 High population coverage

 Consistently recorded detail on exposure, outcome and 

covariates

 Tumor morphology was available for entire study population

 Diagnosis from general practitioners in outpatient settings were 

unavailable
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Discussion

Strength and limitation

 PID is difficult to diagnose

 Patient with PID might not seek medical care

 The proportion of women with PID might be underestimated

 Hormonal therapy records  after 2005
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Conclusion

 A history of PID is associated with  risk of EOC(with dose-

response relationship)

 Increased risk of serous EOC and HGSC, and clear cell 

carcinoma [PID ext]

 Infection and inflammation of upper reproductive tract might 

have serious long-term consequences such as EOC
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