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aBstract
Objective

To study the effect of hrHPV-testing on the detection of CIN2/3+ in women referred 
to a gynecology outpatient clinic, and to assess a useful risk profile in relation to the 
referral reason to identify who should be tested for cervical pathology.

Methods

This study was designed as an observational cohort study. In the first six months of 
2007, we categorized the referral reason of 1149 consecutive women who visited our 
gynecology outpatient clinic and assessed the risk for CIN2/3+ as found by cytology or 
co-testing with a hrHPV-test and cytology.

Results

Three different categories of referral reasons were identified; women with presumed 
cervix pathology, women with presumed endometrial pathology and women with 
other referral indications. The cumulative 18-month CIN2+ and CIN3+ risks were 
highest in the group with presumed cervical disease (adjusted risks 11.1% and 5.4% 
respectively) and lowest in the miscellaneous group with no suspicion of cervical and/
or endometrial pathology (adjusted risks 4.1% and 1.8% respectively). HrHPV-testing 
detected significantly more CIN2/3+ lesions than cytology (relative detection rate: 1.42 
(95%CI 1.05-1.92) and 1.38 (95%CI 0.95-2.05) respectively). 

Conclusions

The high (>2%) cumulative 18-month CIN2/3+ risk in patients with presumed cervical 
and/or endometrial pathology warrants routine cervical testing. In these women a 
hrHPV-test should be added to cytology because this identifies a significant number 
of additional women with a substantial risk of CIN2/3+ lesions who would not be 
identified with cytology alone. Women referred for other reasons should not have 
cervical testing beforehand, because of their low risk of CIN2/3+.

chapter 6

106



introDuction
Cervical premalignant lesions can be detected through the presence of abnormal cells 
in cervical smears and subsequent histological examination of colposcopy-guided 
biopsies.(1) At first visit of a gynecology outpatient clinic, cervical smears are usually 
taken as part of the intake procedure. Besides suspected cervical pathology, there 
are several other indications for cytology sampling at a gynecology outpatient clinic, 
such as screening prior to fertility treatment and follow-up after treatment for (pre)
malignant lesions of the cervix. Furthermore, cervical sampling is often performed as 
the standard ‘work-up procedure’ for a new patient at the gynecology outpatient clinic.

HrHPV-testing has a higher sensitivity to detect high-grade cervical intraepithelial 
neoplasia (CIN2/3+) lesions than cytology. Moreover, combined testing with cytology 
and hrHPV-testing (co-testing) leads to a lower false negative screening rate, because 
women with normal cytology but a positive hrHPV-test are still identified as being at 
risk for CIN2/3+.(2-5) As a result, hrHPV-testing has already been suggested for triage 
of women with minor cellular abnormalities for immediate colposcopy referral (test of 
referral), and for the management of women after treatment for CIN2/3+ (test of cure). 
Furthermore, in the Netherlands the Health Council of the Dutch Government very 
recently advised to use hrHPV-testing as the primary screening tool in the population 
based screening program.(6) However, hrHPV-testing has not universally been 
implemented in gynecology outpatient clinics as the first test of choice because no well 
sized evaluation of the efficacy of the hrHPV test versus cytology has been completed 
in patients attending a gynecology outpatient clinic. 

This study has been designed to determine whether there is an added value of hrHPV 
co-testing as a standard procedure in all women who visit a gynecology outpatient 
clinic. Furthermore, we studied if a risk profile based on the referral reason can be 
deduced to further assess which women are most at risk for CIN2/3+ lesions and are in 
need of beforehand testing for cervical pathology in this diagnostic outpatient setting.

methoDs
Patients and procedures at intake

This study was designed as an observational cohort study. Between 1 January and 1 
July 2007, 1149 consecutive women visiting the gynecology outpatient clinic of the 
VU University medical center in Amsterdam, the Netherlands, had a total of 1166 
scrapes taken with a Cervex brush (Rovers medical devices B.V., Oss, the Netherlands). 
Scrapings stored in Surepath, (BD, Franklin Lakes, NJ, USA) were used for liquid-
based cytology and hrHPV detection. Detection of hrHPV DNA was performed by 
GP5+/6+-PCR followed by enzyme immunoassay (EIA) detection of 14 hrHPV types 

(i.e. HPV16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, and 68) with a cocktail of 
oligonucleotide probes as described before.(7) 
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Previous medical and pathological history of the included patients, were retrieved 
through the Dutch nationwide network and registry of histopathology and cytopathology 
(PALGA) and the hospital information system (Mirador version 5, iSOFT 2001) in 
December 2007. Furthermore, referral reasons that led to the visit to the outpatient clinic 
were collected. For statistical analyses, the 21 reasons for referral were classified in three 
groups (Table 1). Group 1 consisted of women with presumed cervix related pathology 
with an indication for cytologic and/or hrHPV-testing. This group contained both 
women with a history of cervical pathology as well as women with an a priori high risk of 
cervical disease (see Table 1). Group 2 consisted of women with presumed endometrial 
pathology with an indication for cytology testing. Group 3 consists of all remaining 
referral indications without a clear indication for cytological or hrHPV-testing. 

Table 1: Baseline characteristics and reasons for referral to the gynecology outpatient clinic.

Total cohort Group
Age
mean in years
median [range] in years

38.7
37.0 [18 – 92]

Reason for referral n (%)
FU LEEP procedure
FU abnormal cervical histology
FU abnormal cytology/ positive hrHPV test
Vulvar pathology
Suspicious cervix
Post-coital bleeding
FU intra-uterine DES exposure
Group total

124 (10.8)
29 (2.5)
67 (5.8)
17 (1.5)
4 (0.3)

29 (2.5)
45 (3.9)

315 (27.7)

Group 1
Presumed cervix 

pathology

Post-menopausal bleeding
Intermenstrual bleeding
Menorrhagia 
Abnormal bleeding NOS
Group total

51 (4.5)
17 (1.5)
29 (2.5)
32 (2.8)

129 (11.3)

Group 2
Presumed 

endometrial 
pathology

Abnormal vaginal discharge
Screening IUD
Hypermenorrhea
Fertility screening
Fertility NOS
Abdominal pain
Prolapse
Gynecological complaints NOS
Request patient
Group total

18 (1.6)
9 (0.8)

63 (5.5)
191 (16.7)
187 (16.3)

24 (2.1)
2 (0.2)

62 (5.4)
138 (12.0)
694 (61.0)

Group 3
Miscellaneous

Total 1138 (100)
No information available 8 (0.7)

FU: Follow-up, LEEP: Loop Electrosurgical Excision Procedure, DES: Diethylstilbestrol, 
NOS: Not otherwise specified, IUD: Intra-uterine device.
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Pathologic evaluation and follow-up

Both cytology and hrHPV test results were available to the treating physician. 
Cytological smears were defined according to the CISOE-A classification, which is 
currently in use in the Netherlands and which can easily be translated into the Bethesda 
classification.(8) For the purpose of this study premalignant and malignant cervical 
lesions were histologically classified both as CIN2+, including CIN2, cervical glandular 
intraepithelial neoplasia (cGIN) grade 2 and CIN3 lesions, cervical adenocarcinoma in 
situ (AIS), squamous cell and adenocarcinoma, and as CIN3+ lesions, which included 
CIN3 lesions, cervical AIS, squamous cell and adenocarcinoma. 

In case of an abnormal cytology result (at or above the threshold of borderline or 
mild dyskaryosis (BMD, equaling to ASC-US/ASC-H/LSIL)(8) women were invited for 
colposcopic examination. HrHPV positive women with normal cytology were advised 
to repeat cytology testing in 12 months. If this cytology test was abnormal (at or above 
the BMD threshold), colposcopy was advised. Women with normal cytology and a 
negative hrHPV test did not receive further hospital follow-up for possible cervical 
abnormalities, as their risk of clinically meaningful cervical disease was extremely low 
and did not ethically justify colposcopy or follow-up testing.(9) When at colposcopy 
no lesion was visible and therefore no biopsy was taken, women were considered as 
having no CIN2+ or CIN3+. 

A search through PALGA and the hospital information system was performed in 
January 2009; 18 months after the last subject had entered the study. A maximum time 
lag of 18 months was set, as it has been established that this is the period within which 
spontaneous regression of a hrHPV infection would have occurred. Conversely, if no 
spontaneous regression would have occurred, the resulting high-grade cervical lesion 
would have become apparent by this time. A second search was performed in January 
2011; 42 months after the last subject had entered the study, for the subgroup of hrHPV 
positive women with normal cytology at baseline. The rationale for the extended 
follow up for these women was that we expected these women to have a substantial 
risk for CIN2/3+ lesions that could not be completely analyzed within 18 months. 
Furthermore, a substantial amount of the follow-up test results of hrHPV positive 
women with normal cytology at intake were missing after 18 months. 

Statistical analysis

The study was designed as an observational cohort study. Main outcome measure 
was the number of histological confirmed cases of CIN2/3+. Unadjusted risks and 
adjusted risks were calculated as follows: unadjusted risk as the number of CIN2+ per 
total amount of smears, adjusted risk as the number of CIN2+ per total amount of 
performed colposcopies, excluding the women with abnormal smears/ positive hrHPV 
tests who did not undergo colposcopy. 

Chi-square and Mann-Whitney tests were used to evaluate the differences between 
hrHPV-testing and cytology and to determine the relative (false) detection rates and 
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positive and negative predictive values of hrHPV-testing and cytology. All data were 
analyzed by using the SPSS software package (version 15.0, SPSS Inc, Chicago Illinois, 
USA). To quantify the level of uncertainty 95% confidence intervals (95%CI) were 
used. For all statistical tests, the level of significance was set at 0.05. 

results
Characteristics at intake

In total 1166 cervical scrapings were sampled of 1149 gynecological outpatients in the 
first six months of 2007. Fourteen women had a second cervical scraping within this 
period and three women had two cervical scrapings (with identical result) because of a 
uterus didelphys with two cervices. The results of the second scrapings (n = 17) of these 
women were all identical to the first results, and were excluded from data analysis. 
Furthermore, three Pap smear results were reported as ‘unsatisfactory material for 
testing’. Although these women were retested, these re-tests were outside the 6-month 
inclusion period window of this study and were therefore excluded, resulting in 1146 
cervical scrapings of 1146 women. Of eight women, the reason for referral could not be 
retrieved,because of inconsistencies between treating and referring physician resulting 
in a total eligible cohort of 1138 women.  

The characteristics of the total eligible cohort and per referral group are presented in 
Table 2. Of the 1138 samples, 239 (21.0%) tested positive for hrHPV DNA and 142 (12.5%) 
had abnormal cytology. When stratified per referral reason, the percentage hrHPV-positive 
tests were 30.8%, 11.6% and 18.3% for groups 1, 2, and 3, respectively. The percentage of 
abnormal cytology was 23.8%, 9.3% and 7.9% for groups 1, 2 and 3, respectively. 

Follow-up

A total of 288 (25.3%) of the 1138 women had abnormal cytology and/or positive 
hrHPV test at intake. Of these women, 83 did not have any follow-up within 18 months. 
This resulted in 205 women of whom follow-up was available (Figure 1). Of 65 women 
only cytological follow-up was available and 140 women had colposcopic follow-up 
data. In the latter, a total of 43 (30.7%) histologically confirmed CIN2+ and 23 (16.4%) 
CIN3+ lesions were detected within the 18 month follow-up period. These included 
two squamous cell carcinomas. One case of adenocarcinoma of the endometrium was 
detected in a hrHPV negative woman with a >BMD smear. Since this did not involve a 
cervical lesion this case was analyzed as no cervical pathology (no CIN2+ or CIN3+). 
Of the 65 women who had only cytological follow-up available, 51 (78.5%) had normal 
cytology, 13 (20%) women had a BMD result and one (1.5%) woman a >BMD result.

Forty CIN2+ and 22 CIN3+ lesions were found in hrHPV positive women within 
18 months of follow-up, whereas abnormal cytology detected 36 CIN2+ and 20 CIN3+ 
lesions, respectively. Numbers of detected CIN2+ and CIN3+ lesions per test and per 
group are given in Table 3. 
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Table 2: Index cervical smear and hrHPV test result of the total study population and stratified 
per referral reason.

Total (%) Group 1 (%) Group 2 (%) Group 3 (%)
n 1138 (100) 315 (100) 129 (100) 694 (100)
Age
Mean 
Median [range]

38.7
37.0 [18 – 92]

38.0
37.0 [19 – 81]

47.4
47.0 [19 – 92]

37.4
36.0 [18 – 81]

hrHPV negative, cytology
Normal
BMDa

> BMDb

850 (74.7)
41 (3.6)
8 (0.7)

198 (62.9)
19 (6.0)
1 (0.3)

106 (82.2)
4 (3.1)
4 (3.1)

546 (78.7)
18 (2.6)
3 (0.4)

hrHPV positive, cytology
Normal
BMDa

> BMDb

146 (12.8)
74 (6.5)
19 (1.7)

42 (13.3)
41 (13.0)
14 (4.4)

11 (8.5)
3 (2.3)
1 (0.8)

93 (13.4)
30 (4.3)
4 (0.6)

Total
hrHPV positive
Cytology positive

239 (21.0)
142 (12.5)

97 (30.8)
75 (23.8)

15 (11.6)
12 (9.3)

127 (18.3)
55 (7.9)

a) Borderline or Mild Dyskaryosis, b) Worse than Borderline or Mild Dyskaryosis, 
c) Abnormal cytology (BMD or > BMD)
Group 1: Presumed cervix pathology, Group 2: Presumed endometrial pathology, 
Group 3: Miscellaneous

Risk of CIN in outpatient population

The risk of CIN2+ and CIN3+ was calculated per cytology and per hrHPV group. Since 
a substantial number of women did not adhere to the follow-up protocol, the risks 
were also calculated after adjustment for the total number of colposcopies performed 
(Table 4). The 18-month adjusted CIN2+ risk for the total group was 6.0%. However, 
after a hrHPV positive test this risk was 26.7% and after an abnormal smear 31.6% 
The adjusted 18 month risk of CIN3+ after a hrHPV-negative, but BMD cytology test 
result at intake was 0%. Conversely, the adjusted 18 month CIN3+ risk after a hrHPV 
positive but cytology negative test result at intake was 7.0%. The adjusted 18 month risk 
of CIN3+ was 13.7% in case of a single hrHPV positive test at intake and 16.7% with a 
single abnormal cytology test at intake. 

Additive value of hrHPV-testing versus cytology

Sensitivity, specificity, positive predictive value (PPV) and negative predictive value 
(NPV), as well as relative (false) detection rates, were calculated for the total group 
with either CIN2+ or CIN3+ as endpoint, adjusted for the total number of colposcopies 
performed (Table 5). As was expected, hrHPV-testing had a higher sensitivity, cytology 
a somewhat higher specificity. The relative CIN2+ and CIN3+ detection rates of the 
hrHPV test compared to cytology were 1.42 (95%CI 1.05 – 1.92) and 1.38 (95%CI 0.95 
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CHAPTER 6

Figure 1: Flowchart study design total group

Legend:

1 Tests at intake: hrHPV positive: normal cytology (n = 58, 69.9%), borderline or mild dyskaryosis (n = 

10, 12.0%), worse than borderline or mild dyskaryosis (n = 2, 2.4%). hrHPV negative: borderline or 

mild dyskaryosis (n = 13, 15.7%).

2 Including women with normal colposcopy without histology

Total group for analyses

n = 1138

Cytological and/or hrHPV positive at intake

n = 288 (25.3%)

Cytological and hrHPV negative at intake

n = 850 (74.7%)

No further follow-up requiredFollow-up data available

n = 205 (100%) 

No follow-up data available (n = 83) 1  

Colposcopic follow-up available

n = 140 (68.3%)

Only cytological follow-up available

n = 65 (31.7%)

Normal cytology  

n = 51 (24.9%)

Abnormal cytology  

n = 14 (6.8%)

CIN 0 – 1 2  

n = 97 (47.3%)

CIN 2+  

n = 43 (21.0%)

Figure 1: Flowchart study design total group. 
1 Tests at intake: hrHPV positive: normal cytology (n = 58, 69.9%), borderline or mild dyskaryosis 
(n = 10, 12.0%), worse than borderline or mild dyskaryosis (n = 2, 2.4%). hrHPV negative: 
borderline or mild dyskaryosis (n = 13, 15.7%).
2 Including women with normal colposcopy without histology

– 2.05), respectively. On the other hand, the relative false detection rates of the hrHPV 
test compared to cytology were 1.80 (95%CI 1.46 – 2.09) for CIN 2+ and 1.74 (95%CI 
1.46 – 2.24) for CIN3+.

HrHPV positive with normal cytology

Of 83 of the 288 women who had a positive hrHPV test and/or abnormal cytology at 
intake, no follow-up data was available within the 18 month follow-up period. Fifty-
eight (69.9%) of those 83 women were hrHPV positive but cytology negative at intake. 
Therefore we decided to extend the follow-up period for hrHPV positive women with 
normal cytology at intake to 42 months. In total 146 women were hrHPV positive with 
normal cytology at intake and in only 88 (60.3%) of the 146 cases a follow-up test result 
was available within 18 months. Within 42 months for 125 (85.6%) women of this 
subgroup follow-up was available.

In 68 (54.4%) cases only cytology follow-up was available (Figure 2). Fifty-nine 
(47.2%) women had a normal cytology result, eight (6.4%) women had a BMD cytology 
result and one (0.8%) woman had a >BMD cytology result, without colposcopic follow-
up. Fifty-seven (45.6%) women had colposcopy data available. In total, 37 (29.6%) 
women had no CIN lesion and 8 (6.4%) women low-grade CIN (CIN1). Twelve 
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Table 3: Number of detected CIN2+ and CIN3+ lesions according to cytology and/or hrHPV 
test result of the total study population and stratified per referral reason.

Group n
CIN2+

HPV - (%) HPV + (%) Cyto - (%) Cyto + (%) Both + (%) Either + (%)
Total 43 3 (7.0) 40a (93.0) 7 (16.3) 36a (83.7) 33a (76.7) 43a (100)
1 27 2 (7.4) 25 (92.6) 3 (11.1) 24 (88.9) 22 (81.5) 27 (100)
2 4 1 (25.0) 3b (75.0) 0 (0) 4b (100) 3b (75.0) 4b (100)
3 12 0 (0) 12b (100) 4 (33.3) 8b (66.7) 8b (66.7) 12b (100)

Group n
CIN3+

HPV - (%) HPV + (%) Cyto - (%) Cyto + (%) Both + (%) Either + (%)
Total 23 1 (4.3) 22a (95.7) 3 (13.0) 20a (87.0) 19a (82.6) 23a (100)
1 13 0 (0) 13 (100) 2 (15.4) 11 (84.6) 11 (84.6) 13 (100)
2 4 1 (25.0) 3b (75.0) 0 (0) 4b (100) 3b (75.0) 4b (100)
3 6 0 (0) 6b (100) 1 (16.7) 5b (83.3) 5b (83.3) 6b (100)

HPV -: hrHPV negative test, hrHPV +: hrHPV positive test, Cyto -: cytology negative, Cyto 
+: Abnormal cytology (BMD or worse), Both +: hrHPV positive test and abnormal cytology 
(BMD or worse), Either +: hrHPV positive test or abnormal cytology (BMD or worse)
a) Including two squamous cell carcinomas, b) including one squamous cell carcinoma
Group 1: Presumed cervix pathology, Group 2: Presumed endometrial pathology, Group 3: 
Miscellaneous CHAPTER 6

Figure 2: Flowchart study design subgroup hrHPV positive, normal cytology at intake

Legend:

1 Including women with normal colposcopy without histology

Total group for analyses

n = 146

Follow-up data available

n = 125 (100%) 

Nu follow-up data available

n = 21 

Colposcopic follow-up available

n = 57 (45.6%)

Only cytological follow-up available

n = 68 (54.4%)

Normal cytology  

n = 59 (47.2%)

   

Abnormal cytology  

n = 9 (7.2%)

   

CIN 0 – 1 1  

n = 45 (36.0%)

CIN 2+  

n = 12 (9.6%)

Figure 2: Flowchart study design subgroup hrHPV positive, normal cytology at intake
1 Including women with normal colposcopy without histology
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(9.6%) women were diagnosed with CIN2+: two (1.6%) women had cGIN2, four 
(3.2%) women CIN2 and six (4.8%) women had a CIN3 lesion. No cancer cases were 
identified. The adjusted CIN2+ risk was 21.1% and the adjusted CIN3+ risk was 10.5% 
within 42 months for this subgroup (Table 4).  

Discussion anD conclusions
The overall prevalence of hrHPV positive tests is with 21.0% high in this outpatient 
population as compared to the general population.(10) Nonetheless, this study shows 
that in this diagnostic setting and irrespective of the referral reason, testing for hrHPV 
DNA detects more CIN2+ and CIN3+ lesions than cytology (relative detection rate: 1.42 
(95%CI 1.05 – 1.92) and 1.38 (95%CI 0.95 – 2.05)). This increased relative detection 
rate of hrHPV testing compared to cytology is in concordance with results of major 
screening trials.(2-5,11-17) Since sole hrHPV-testing would increase the number of 
referrals for colposcopy, hrHPV-testing should be combined with cytology in the 
outpatient setting. Although sole hrHPV-testing in screening settings is as sensitive as 
cytology, in a diagnostic setting we prefer co-testing for hrHPV and cytology, because 
of the higher sensitivity and specificity compared to sole hrHPV testing. Furthermore, 
in this clinical population with a higher risk to develop CIN2/3+ than the general 
population, it is important to avoid false negative test results, which can be achieved 
by adding hrHPV-testing to cytology. Thus, this study signifies the likely advantages of 
hrHPV-testing in combination with cytology, also in this clinical cohort with a higher 
a priori risk for CIN2/3+ lesions and a higher incidence of hrHPV infection than the 
general population.

As can be expected, women who visited the outpatient clinic because of follow-up 
after a LEEP procedure or follow-up of abnormal cervical histology (group 1) or women 
with bleeding abnormalities (group 2), had a higher risk of CIN3+ lesions than when 
the indication for cytology was less clear (group 3). In group 1 the adjusted CIN3+ risk 
was 5.4%, in group 2 this risk was 3.1% and in group 3 just 1.8%. From our evaluation it 
follows that we have been taking cervical smears at the outpatient clinic without a clear 
indication. In our opinion, this practice leads to higher costs and, especially in a country 
like ours with a well-organized population based screening program opportunistic smear 
taking at the outpatient clinic needs reconsideration. We used a cut-off of 2% to select 
those who need further testing as has been suggested previously.(18,19) Since the risk of 
CIN3+ is less than 2% in group 3, cervical testing as part of the standard intake procedure 
seems not necessary to execute beforehand (see also flowchart 3).

The added value of hrHPV-testing to cervical cytology lies in the group of women 
with normal cytology but a positive hrHPV test, since these women would otherwise 
not be detected as to be at risk of CIN2/3+. Therefore, we had a special interest in the 
follow-up data of these women. In our study, the adjusted CIN3+ risk for these women 
within 42 months was 10.5%. Hence, this study underlines the advantages of hrHPV-
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Table 4: Unadjusted and adjusted risk of CIN2+ and CIN3+ lesions according to cytology and/or 
hrHPV test result of the total study population and stratified per referral reason. 

Group
Total
n (%)

colposcopies
n (% of smears)

CIN2+
n (unadj. risk 
%; adj. risk %)

CIN3+
n (unadj. risk %; 

adj. risk %)

Total
n=1138

hrHPV negative
   BMDa

   > BMDb

hrHPV positive
   Normal cytologyc

   Normal cytologyd

   BMDa

   > BMDb

41 (3.6)
8 (0.7)

146 (12.8)
146 (12.8)

74 (6.5)
19 (1.7)

16 (39.0)
7 (87,5)

43 (29.5)
57 (39.0)
58 (78.4)
17 (89.5)

1 (2.4; 6.3)
2 (25.0; 28.6)

7 (4.8; 16.3)
12 (8.2; 21.1)

20 (27.0; 34.5)
13 (68.4; 76.5)

0 (0; 0)
1 (12.5; 14.3)

3 (2.1; 7.0)
6 (4.1; 10.5)

8 (10.8; 13.8)
11 (57.9; 64.7)

hrHPV positive
Abnormal cytology
Total

239 (21.0)
142 (12.5)
1138 (100)

118 (49.4)
98 (69.0)

141 (12.4)

40 (16.7; 26.7)
36 (25.4; 31.6)

43 (3.8; 6.0)

22 (9.2; 13.7)
20 (14.1; 16.7)

23 (2.0; 3.0)

1
n=315

hrHPV negative
   BMDa

   > BMDb

hrHPV positive
   Normal cytologyc

   Normal cytologyd

   BMDa

   > BMDb

19 (6.0)
1 (0.3)

42 (13.3)
42 (13.3)
41 (13.0)
14 (4.4)

12 (63.2)
1 (100)

16 (38.1)
19 (45.2)
34 (82.9)
14 (100)

1 (5.3; 8.3)
1 (100; 100)

3 (7.1; 18.8)
6 (14.3; 31.6)

12 (29.3; 35.3)
10 (71.4; 71.4)

0
0

2 (4.8; 12.5)
4 (9.5; 21.0)
3 (7.3; 8.8)

8 (57.1; 57.1)

hrHPV positive
Abnormal cytology
Total

97 (30.8)
75 (23.8)
315 (100)

64 (66.0)
61 (81.3)
77 (24.4)

25 (25.8; 33.3)
24 (32.0; 36.1)
27 (8.6; 11.1)

13 (13.4; 17.4)
11 (14.7; 15.5)

13 (4.1; 5.4)

2
n=129

hrHPV negative
   BMDa

   > BMDb

hrHPV positive
   Normal cytologyc

   Normal cytologyd

   BMDa

   > BMDb

4 (3.1)
4 (3.1)

11 (8.5)
11 (8.5)
3 (2.3)
1 (0.8)

3 (75.0)
4 (100)

4 (36.4)
4 (36.4)
3 (100)
1 (100)

0
1 (25.0; 25.0)

0
0

2 (66.7; 66.7)
1 (100; 100)

0
1 (25.0; 25.0)

0
0

2 (66.7; 66.7)
1 (100; 100)

hrHPV positive
Abnormal cytology
Total

15 (11.6)
12 (9.3)

129 (100)

8 (53.3)
11 (91.7)
15 (11.6)

3 (20.0; 20.0)
4 (33.3; 33.3)

4 (3.1; 3.1)

3 (20.0; 20.0)
4 (33.3; 33.3) 

(3.1; 3.1)

3
n=694

hrHPV negative
   BMDa

   > BMDb

hrHPV positive
   Normal cytologyc

   Normal cytologyd

   BMDa

   > BMDb

18 (2.6)
3 (0.4)

93 (13.4)
93 (13.4)
30 (4.3)
4 (0.6)

1 (5.6)
2 (66.7)

23 (24.7)
34 (36.6)
21 (70.0)
2 (50.0)

0
0

4 (4.3; 17.4)
6 (6.5; 17.6)

6 (20.0; 28.6)
2 (50.0; 100)

0
0

1 (1.1; 4.3)
2 (2.2; 5.9)

3 (10.0; 14.3)
2 (50.0; 100)

hrHPV positive
Abnormal cytology
Total

127 (18.3)
55 (7.9)

694 (100)

46 (36.2)
26 (47.3)
49 (7.1)

12 (9.4; 22.6)
8 (14.5; 22.9)
12 (1.7; 4.1)

6 (4.7; 9.7)
5 (9.1; 15.1)
6 (0.9; 1.8)

Unadj.:Unadjusted, Adj.: Adjusted
a) Borderline or Mild Dyskaryosis, b) Worse than Borderline or Mild Dyskaryosis, c) 18 months of 
follow-up, d) 42 months of follow-up. 
Group 1: Presumed cervix pathology, Group 2: Presumed endometrial pathology, Group 3: 
Miscellaneous
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testing in combination with cytology, especially to triage high-risk women with normal 
cytology. Although the percentage of women with hrHPV positive normal cytology 
samples was similar in group 1 and 3 (13.3% versus 13.4%), the women in group 1 had 
a much higher a priori risk of developing cervical disease. Therefore, the 42-months 
adjusted risks for CIN3+ for hrHPV positive cytology normal women is higher in 
group 1 than in group 3 (21.0% versus 5.9%). From these numbers can be derived that 
the risk of having a hrHPV positive normal cytology test result with underlying CIN3+ 
lesion in group 1 is 3.5 times higher than in group 3 (2.8% versus 0.8%).

The main limitation of this study is the incomplete follow-up data. Since this study 
was designed as an evaluation of clinical practice, follow-up was, although according to 
the Dutch national guidelines, at the discretion of the physician. Most follow-up data 
were lacking from the group of hrHPV-positive women with normal cytology at intake. 
We hypothesized that gynecologists and other physicians are reassured by the normal 
cytology result, underestimating the risk a hrHPV-positive test poses and therefore not 
urging women to have a follow-up pap smear.(11,20,21) As can be estimated from this 
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Figure 3: Flowchart suggested cervical screening at the Gynecologic outpatient clinic

Referral to gynecologic outpatient 
clinic because of presumed cervix 

or endometrial pathology 
(Group 1 or 2)

High a priori risk for cervical 
or endometrial pathology 

(group 1 or 2)

Low a priori risk for cervical 
or endometrial pathology 

(group 3)

hrHPV positive and BMD 
cytology OR > BMD cytology

hrHPV positive and normal 
cytology OR hrHPV negative 

and BMD cytology

hrHPV negative and normal 
cytology

No follow-up required, 
normal screening interval

Re-test in 12 months Immediate colposcopy

Cervical cytology 
and hrHPV testing 

at intake

No cervical testing 
required at intake

Figure 3: Flowchart suggested cervical screening at the Gynecologic outpatient clinic.
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and other studies, up to 15% of hrHPV positive women with normal cytology can be 
expected to harbor or develop a CIN2/3+ lesion.(11,22) But not only the physicians 
should be made aware, also the women themselves should be better informed about 
the possible risks of a hrHPV infection. Another limitation was that for the statistical 
analyses we considered a normal colposcopy without histological substrate as negative 
for CIN. However, there is no absolute certainty that a (small) lesion was present that 
the colposcopist did not identify. 

Another point of interest is that in this study we did not consider age as a factor. 
HrHPV testing is more clinically effective after the age of 28. The groups of women 
we studied had a mean age varying from 37.4 to 47.4 years. So for the large majority 
of these women hrHPV-testing is clinically effective. For the small group of women 
under this age who are referred to our outpatient clinic because of presumed cervix 
or endometrial pathology we advise also to screen for hrHPV because in this clinical 
setting these women have an a priori high risk for cervical pathology. 

In conclusion, we advocate lowering the number of smears taken as part of the intake 
procedure at a gynecology outpatient clinic based on the low risk of women referred 
for other reasons than presumed cervical and endometrial pathology. The CIN3+ risk 
for women without a high-risk for cervical or endometrial pathology is less than 2%. 
Therefore testing should be limited to patients in follow-up or examination for CIN 
or patients suspected of endometrial pathology. Other patients, such as women with 
benign conditions and fertility problems should not be tested. Of course an individual 
assessment should always be made, e.g. if a woman never attended the screening 

Table 5: Relative (false) detection rates, positive and negative predictive values for the total 
group.

Endpoint CIN2+
(95% CI)

Endpoint CIN 3+
(95% CI)

Sensitivity
   Cytology
   hrHPV test

65.4 (49.3 – 81.8)
92.9 (81.0 – 97.6)

69.9 (46.8 – 90.3)
96.6 (79.2 – 99.1)

Relative detection rate* 1.42 (1.05 – 1.92) 1.38 (0.95 – 2.05)
Specificity
   Cytology
   hrHPV test

90.9 (89.1 – 92.6)
83.6 (81.1 – 86.1)

89.3 (87.3 – 91.1)
81.3 (78.9 – 83.7)

Relative false detection rate* 1.80 (1.46 – 2.09) 1.74 (1.46 – 2.24)
Positive predictive value
   Cytology
   hrHPV test

31.6 (24.2 – 41.5)
26.7 (19.7 – 35.9)

16.7 (11.8 – 25.4)
13.7 (9.1 – 21.3)

Negative predictive value
   Cytology
   hrHPV test

97.6 (95.6 – 98.9)
99.5 (98.4 – 99.8)

99.0 (97.4 – 99.7)
99.9 (99.1 – 100)

*) hrHPV test compared to cytology
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program. As in concordance with other studies, in this study hrHPV-testing detects 
more CIN2/3+ than cytology. Whenever testing is performed, co-testing is preferred. 
The added value of using both hrHPV-testing and cytology lies with the group of 
hrHPV positive women with normal cytology, who have an adjusted CIN3+ risk of 
10.5% within 42 months, although this varies between referral groups. We think these 
women should be offered repeat cytology testing in 12 months. To further strengthen 
these conclusions, this study should be repeated with a more active follow-up protocol, 
based on the hrHPV test result, because the gynecology practice tends to react more 
strongly to the cytology result. 
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