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Abstract 

 

Background/Aim: It is believed that patients with rheumatological diseases (RDs) are more prone to 

infectious diseases, possibly due to both disease-related immune dysfunction and chronic inflammation, 

and immunosuppressive agents used in the treatment of rheumatological diseases. In this context, we 

aimed to evaluate the prevalence of high-risk human papillomavirus (Hr-HPV) infection and cervical 

cytological abnormalities in Turkish female patients with RDs and compare them with healthy controls 

(HCs). 

Methods: 362 sexually active patients with RDs followed up between January 2014 and June 2021 were 

included in this cross-sectional study. Patients with RDs were classified as autoimmune and non-

autoimmune groups according to seropositivity. Data of 883 age-matched HCs were used for comparison. 

Demographic features, cervical cytology reports of the patients and HPV test results were retrieved from 

hospital database. Cervical cytological abnormalities was categorized according to Bethesda 2014. Cobas 

assay was used for detecting and typing for Hr-HPV. 

Results: The RDs group and the HCs group were similar in terms of mean age, BMI, and rate of smokers 

(P>0.05). Cytological evaluation was carried out in all of 362 patients with RDs (161 autoimmune and 201 

non-autoimmune) and in all of 883 HCs. HPV test was applied in 286 patients with RDs and 776 of HCs. 

16 (4.4%) patients with RDs and 58 (6.6%) HCs had cervical cytological abnormality. Of the patients who 

underwent HPV testing; 22 (7.7%) patients with RDs and 75 (9.7%) HCs had Hr-HPV. The prevalence of 

cervical cytologic abnormalities and Hr-HPV infection rate were similar between patient groups and HCs 

(P=0.186 and P=0.400, respectively). 

Conclusion: It was determined that chronic systemic inflammation, which plays a role in the pathogenesis 

of rheumatological diseases, and immunosuppressive agents used in the treatment did not increase the 

prevalence of Hr-HPV infection and cervical cytological abnormalities. 
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Introduction 

Human papillomavirus (HPV) infection is known as the 

main cause of cervical premalignant lesions and cervical cancer 

[1]. Persistent infection with high-risk HPV (Hr-HPV) types, 

especially type 16 and 18, are significantly associated with 

cervical cancer [2]. While most HPV infections are cleared by 

the individual's immune system within a few years, persistent 

infections can lead to precancerous and invasive lesions [3]. 

Cervical cancer screening can be done only with Pap 

smear test or HPV test or with co-test in which both cervical 

cytological evaluation and HPV are examined together. The 

Bethesda system is commonly used for reporting cervical 

cytological abnormalities [4]. Cytological abnormality and/or 

HPV positivity may require colposcopic examination and biopsy 

[5]. 

Rheumatologic diseases (RDs) include a wide spectrum 

of disorders causing chronic inflammation affecting the joints 

and/or organ systems [6]. Corticosteroids, disease modifying 

anti-rheumatic drugs (DMARDs) or immunosuppressives are 

frequently used for treatment of RDs [7]. Because HPV infection 

is controlled by both local and systemic immunity, 

immunocompromised individuals are thought to be more likely 

to have HPV infection and persistence [8]. 

Some studies demonstrated that patients with 

autoimmune disease such as rheumatoid arthritis (RA) and 

systemic lupus erythematosus (SLE), were found to be more 

likely to have abnormal cervical cytology and high prevalence of 

HPV infection [9, 10]. However, prevalence of cervical 

cytological abnormalities and HPV infection among other RDs, 

especially in patients with non-autoimmune rheumatologic 

diseases, are scarce. 

The aim of our study was to assess the prevalence of 

Hr-HPV infection and cervical cytological abnormalities in 

Turkish female patients with different RDs including 

autoimmune and non-autoimmune spectrum, and compare them 

with a healthy control group. 

Materials and methods 

This retrospective, cross-sectional study was conducted 

in Umraniye Training and Research Hospital, Department of 

Obstetrics and Gynecology, Istanbul, Turkey. The study group 

consisted of 362 sexually active female patients with RDs who 

applied to the outpatient clinic for routine gynecological care 

between January 2014 and June 2021 and had Pap smears. Study 

patients were divided into two groups as autoimmune RDs and 

non-autoimmune RDs. Patients with rheumatoid arthritis (RA), 

systemic lupus erythematosus (SLE), systemic sclerosis (SSc), 

dermatomyositis (DM), antiphospholipid syndrome (APS), 

Sjogren’s syndrome and granulomatosis with poliangiitis 

(Wegener’s) were classified as autoimmune inflammatory RDs 

(seropositive) group (n=161). Patients with ankylosing 

spondylitis and other seronegative spondyloarthropathies, 

psoriatic arthritis, Behçet’s Disease, familial mediterranean fever 

(FMF), gout, seronegative arthritis and osteoarthrosis were 

classified as non-autoimmune (seronegative) group (n=201). 

The control group consisted of 883 randomly selected, 

age-matched women who underwent cervical screening during 

the study period, who had not any of the following; known 

previous cervical cytological anomaly, HPV positivity, history of 

any cancer, rheumatological disease and history of 

immunosuppressive therapy or steroid use. 

HPV Testing and Cervico-vaginal Cytology 

Pap smear test and cytological evaluation was 

performed on all participants. Cervical cytology samples of 

patients with RDs and age-matched HCs were taken by 

gynecologist and collected in ThinPrep® PreservCyt® Solution 

(Hologic Inc., Marlborough, MA) and then sent to the pathology 

unit specialized in processing cervical cytology samples. 

Samples were examined by these experienced pathologists for 

cytological abnormalities and tested for HPV. 

The cytology diagnoses were graded according to the 

2014 Bethesda classification [11]. In this study, we classified 

those with cervical cytology results reported as atypical 

squamous cells of undetermined significance (ASCUS) and low-

grade squamous intraepithelial lesion (LSIL) as low-grade 

disease (LSIL). We classified as high-grade disease (HSIL) those 

reported as a high-grade squamous intraepithelial lesion (HSIL) 

or atypical squamous cells cannot exclude HSIL (ASC-H) or 

atypical glandular cells (AGC) as a result of cervical cytology. 

Smears without any signs of significant abnormalities 

categorized as negative for intraepithelial lesion and malignancy 

(NILM). 

HPV testing was performed by using the Cobas® 

Human Papilloma Virus Test System (Roche Molecular Systems, 

Branchburg, NJ, USA) to detect the 14 high-risk HPV types. The 

Cobas HPV testing system is a fully automated PCR-based HPV 

test that analyzes HPV DNA from cervical specimens collected 

in liquid-based cytology medium [12]. This system is one of five 

approved HPV test by the US Food and Drug Administration for 

HPV DNA typing [13]. The Cobas HPV test can separately 

report HPV 16 and 18, while a pooled test result of 12 other HR-

HPV types together (31,33,35,39,45,51,52,56,58,59,66,68) [14]. 

Statistical analysis 

Statistical analysis of the study was performed using 

SPSS 16.0 software (SPSS INC., Chicago, Il, USA). Quantitative 

data were expressed as mean (SD). Categorical data were 

described as percentages and numbers, and tested by using 

Pearson Chi square test or Fisher’s exact test. P<0.05 was 

considered statistically significant. 

Results 

A total of 362 patients with RDs (mean age 37.6 (7.7) 

years) and 883 age-matched HCs (mean age 38.5 (5.5) years) 

were included in this study. In the RDs group, mean BMI was 

26.87 kg/m2 and smoking rate was 19.9%. In the HCs group, the 

mean BMI was 27.13 kg/m2 and the smoking rate was 19.2%. 

The RDs group and the HCs group were similar in terms of mean 

age, BMI, and rate of smokers (P=0.256, P=0.457, P=0.725, 

respectively) (Table 1). 

The distribution of cytologic abnormalities and HPV 

testing among patients with RDs were summarized in Table 2. 
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Prevalence of cervical cytological abnormality 

Among patients with RDs, 346 (95.6%) patients did not 

have malignancy or intraepithelial lesions, while 16 (4.4%) had 

cytological abnormalities (13 LSIL and 3 HSIL). Among HCs, 

58 (6.6%) individuals were found to have cytological 

abnormalities (47 LSIL and 11 HSIL). The prevalence of 

cervical cytological abnormalities were similar between patients 

with RDs and HCs (P=0.186) (Table 3).  
 

Table 3: The prevalence of cytological abnormalities between patients with RDs and HCs 
 

Cytology Patients with RDs 

n=362 

Healthy Controls 

n=883 

P-value 

LSIL+HSIL n (%) 16 (4.4) 58 (6.6) 0.186 

NILM n (%) 346 (95.6) 825 (93.4) 
 

LSIL: Low Grade Squamous Intraepithelial Lesion, HSIL: High Grade Squamous Intraepithelial Lesion, 

NILM: Negative for Intraepithelial Lesion and Malignancy 
 

When autoimmune RDs, non-autoimmune RDs and 

control group were compared in terms of the cervical cytological 

abnormalities, five patients (3.1%) were found in the 

autoimmune and 11 (5.5%) in the non-autoimmune group. The 

prevalence of cervical cytological abnormalities were similar 

between autoimmune group, non-autoimmune group and HCs 

(P=0.221) (Table 4). 

Prevalence of Hr-HPV 

Of 362 patients with RDs, 286 had HPV testing and 22 

(7.7%) had Hr-HPV. HPV 16 was detected in four patients, HPV 

18 was detected in one patient, and other Hr-HPVs were detected 

in 17 patients. HPV testing was performed in 776 of 883 women 

in the control group, and Hr-HPV was detected in 75 (9.7%) of 

them. Of these, 14 had HPV 16, 5 had HPV 18 and 56 had other 

Hr-HPV. The prevalence of Hr-HPV was not statistically 

different between patients with RDs and HCs (P=0.400) (Table 

5). 
 

Table 4: The prevalence of cytological abnormalities between patient groups and HCs 
 

Cytology Autoimmune 

Group 

n=161 

Non-Autoimmune 

Group 

n=201 

Healthy 

Controls 

n=883 

P- 

value* 

P- 

value ** 

LSIL+HSIL n 

(%) 

5 (3.1) 11 (5.5) 58 (6.6) 0.314 0.221 

NILM n (%) 156 (96.9) 190 (94.5) 825 (93.4)  
 

* comparison between autoimmune vs non-autoimmune groups, ** comparison between all groups, LSIL: 

Low Grade Squamous Intraepithelial Lesion, HSIL: High Grade Squamous Intraepithelial Lesion, NILM: 

Negative for Intraepithelial Lesion and Malignancy 
 

Table 5: The Prevalence of Hr-HPV between patients with RDs and HCs 
 

Hr-HPV Patients with RDs 

n=286 

Healthy Controls 

n=776 

 P-value 

Positive n (%) 22 (7.7) 75 (9.7) 0.400 

Negative n (%) 264 (92.3) 701 (90.3)  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Of 22 RDs with Hr-HPV positivity, 9 (7.3%) (one 

patient HPV 18, and 8 other Hr-HPV) were in the autoimmune 

group and 13 (8.0%) (four patients HPV 16, and 9 other Hr-

HPV) were in the non-autoimmune group. Autoimmune RDs, 

non-autoimmune RDs and control group were also compared in 

terms of HPV positivity. The prevalence of Hr-HPV was similar 

between three groups (P=0.598) (Table 6). 
 

Table 6: The Prevalence of Hr-HPV between patient groups and HCs 
 

Hr-HPV Autoimmune 

Group 

n=124 

Non-Autoimmune 

Group 

n=162 

Healthy 

Controls 

n=776 

P-

value* 

P- 

value ** 

Positive n (%) 9 (7.3) 13 (8.0) 75 (9.7) 1.000 0.598 

Negative n (%) 115 (92.7) 149 (92.0) 701 (90.3)  
 

* comparison between autoimmune vs. non-autoimmune groups, ** comparison between all groups 
 

Discussion 

In this study, we could not find a statistical difference in 

the prevalence of cervical cytological abnormalities and Hr-HPV 

positivity between the patient group with rheumatological 

diseases and the age-matched healthy control group. 

The third most common genital cancer in Turkish 

women is cervical cancer with an average incidence of 4.42 per 

100,000 women [15]. There are different study results in the 

literature about Hr-HPV prevalence in Turkish population. In a 

study by Demir et al. [16] in which patients with normal cervical 

cytology were evaluated, the prevalence of HPV was found to be 

17.9%. In a hospital based study conducted by Yuce et al. [17] 

the prevalence of high-risk HPV was 25.7%. In another study of 

Polat et al. [18] the prevalence of both Hr-HPV and abnormal 

cervical cytology were found to be 23%. Unlike the studies 

mentioned above, the prevalence of Hr-HPV in the healthy 

control group was found to be lower than the general average of 

the Turkish population in our study (9.7%). 

Most of the studies investigating the prevalence of HPV 

and cervical cytological abnormalities in rheumatologic patients 

in the literature were conducted with SLE patients. In a study of 

32 SLE female patients and controls, Al-Sherbeni et al. [19] 

found that there is a predisposition to cervical atypia in SLE 

women. In another study by Nath et al. [10] in which Pap smears 

of 30 female SLE patients and healthy controls were evaluated. 

The prevalence of abnormal Pap smear findings and the 

prevalence of Hr-HPV in female SLE patients was significantly 

higher than in healthy controls. Tam et al. [20] reported that 

cervical cytological abnormalities were more common among 

SLE patients than controls, even after adjusting for HPV status. 

 

Table 1: Comparison of demographic characteristics of patients with RDs and HCs 
 

  Patients with RDs 

n=362 

Healthy Controls 

n=883 

P-value 

Age (years)  37.6 (7.7) 38.5 (5.5) 0.256 

0.457 

 

0.725 

BMI (kg/m2) 

Smoking  

 Yes  

 No  

 26.87 (5.67) 

 

72 (19.9%) 

290 (80.1%) 

27.13 (4.64)  

 

168 (19.2%) 

715 (80.9%)  
 

Table 2: The distribution of cytologic abnormalities and HPV testing among patients with RDs 
 

 Autoimmune Group Non- Autoimmune Group 

 RA 

(n=78) 

SLE 

(n=22) 

SSc/DM 

(n=13/1) 

APL 

(n=5) 

Sjögren 

(n=40) 

GPA 

(n=2) 

AS 

(n=21) 

SpA 

(n=33) 

PSA 

(n=14) 

Behcet 

(n=30) 

FMF 

(n=57) 

Seronegative Arthritis 

(n=43) 

Gout/OA 

(n=2/1) 

LSIL 2 0 0 0 1 1 1 1 1 1 3 2 0 

HSIL 0 0 1 0 0 0 1 0 1 0 0 0 0 

NILM 76 22 13 5 39 1 19 32 12 29 54 41 3 

HPV positive 4 2 1 0 1 1 4 0 1 2 4 2 0 

HPV 16 0 0 0 0 0 0 3 0 0 0 1 0 0 

HPV18 0 1 0 0 0 0 0 0 0 0 0 0 0 

HPV others 4 1 1 0 1 1 1 0 1 2 3 2 0 

HPV negative 58 16 11 3 26 1 15 29 12 22 39 29 3 
 

RA: Rheumatoid Arthritis, SLE: Systemic Lupus Erythematosus, SSc: Systemic Sclerosis, DM: Dermatomyositis, APL: Antiphospholipid Syndrome, GPA: Granulomatosis with Polyangitis, AS: Ankylosing Spondylitis, 

SpA: Spondyloarthritis, PSA: Psoriatic Arthritis, FMF: Familial Mediterranean Fever, OA: Osteoarthritis, LSIL: Low Grade Squamous Intraepithelial Lesion, HSIL: High Grade Squamous Intraepithelial Lesion, NILM: 

Negative for Intraepithelial Lesion and Malignancy 
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Klumb et al. [21] looked into HPV prevalence among SLE 

patients and reported that these patients have a high prevalence 

of HPV infection. Similarly, in a large multicenter croos-

sectional study conducted in Korea, SLE patients were shown to 

have a greater prevalence of Hr-HPV infection and of abnormal 

cervical cytology compared with healthy controls (24.6% vs 

7.9%, and 16.4% vs 2.8%, respectively) [22]. In a systematic 

literature review evaluating autoimmune patients, it was 

emphasized that the Hr-HPV prevalence was higher in SLE 

patients compared to the control groups, while it was comparable 

in studies on RA and SSc patients [9]. In an another study 

conducted with Mexican SLE and RA patients, the prevalence of 

cervical HPV infection was found to be higher compared to the 

control group [23]. In a population based study conducted in 

Sweden, the relationship between RA and cervical cancer was 

investigated and it was suggested that cervical dysplasia 

increased in RA patients compared to the general population, and 

invasive cervical cancer increased in RA patients treated with 

TNF [24]. On the other hand, some studies have shown that 

cervical dysplasia is not increased in RA patients [25]. 

In our study, we found that the overall prevalence of Hr-

HPV infection was 7.7% among Turkish rheumatologic patients 

subjected to routine gynecologic examination. In autoimmune 

and non-autoimmune subgroups, it was 7.3% and 8.0%, 

respectively. Contrary to the studies in the literature, HPV 

prevalence was found to be slightly lower in Turkish 

rheumatology patients compared to the healthy control group 

without a statistical difference. 

As with HPV, statistical difference was not found in 

terms of cervical cytological abnormalities between 

rheumatology patients and healthy controls. The overall 

prevalence of cytological abnormality was 4.4% in RDs and 

6.6% in HCs. 

Limitations 

As in others, this study had some limitations. Patients 

were questioned by phone about clinical features that may affect 

the prevalence of HPV, birth control methods or the number of 

lifetime sexual partners. However, due to Turkey’s socio-cultural 

characteristics, either no answers were received or reliable 

answers could not be obtained by phone. This was one of the 

important limitations of this study. The immune status of 

rheumatology patients is directly related to the 

immunosuppressive drugs used as well as the disease itself. In 

this study, drug use was not evaluated, and this was another 

important limitation. 

Evaluation of both autoimmune and non-autoimmune 

groups by dividing rheumatology patients in a pool is the main 

strength of the study. Most of the studies in the literature were 

performed only with autoimmune disease patients. 

Conclusion 

It was determined that chronic systemic inflammation, 

resulting from the pathogenesis of rheumatological diseases, and 

immunosuppressive agents used in the treatment of 

rheumatological diseases, did not increase the prevalence of Hr-

HPV infection and cervical cytological abnormalities. Therefore, 

sexually active female patients diagnosed with RDs should be 

screened similar to the normal healthy population in terms of Hr-

HPV infection and cervical cytological abnormalities, even if 

they are receiving immunosuppressive therapy. 
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