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Abstract

Purpose
The distribution of human papillomavirus (HPV) varies geographically, and each country is making its own
screening and vaccination program. This study questioned the need for colposcopy for HPV types other
than HPV 16 and 18, and the need for cytology incorporated into HPV testing.

Methods
1043 consecutive patients referred for colposcopy are included in this retrospective study. For statistical
analysis, logistic regression analysis, ANOVA and Pearson’s correlation was used. The value of p < 0.05
was considered statistically signi�cant.

Results
HPV 16 was the most common HPV type referred, followed by HPV 18, 52, 51 and 31, respectively. HPV 16
tends to be positive in younger patients than other HPV types (p < 0.05). Only HPV 16 (OR: 1.41, 1.06–1.88
95% CI) and HPV 33 (OR:2.23; 1,06-4.64 95% CI) (p < 0.05) had signi�cant prediction for CIN 2 + lesions. In
patients with only a cytological abnormality, cytological abnormality with single other high-risk (hr)HPV
(without HPV 16 or 18) or double other hrHPV positivity but without HPV 16 and 18 infections, we detected
159 (19%) CIN 2 + lesions.

Conclusion
HPV 33 may be implemented in hrHPV screening protocols for direct colposcopy referral as well as HPV
16 and HPV 18 in speci�c regions. If we had been opted HPV-based screening only for HPV 16 and 18
without cytology, 19% of all CIN 2 + lesions would have been missed. HPV based screening only with HPV
16 and 18 may not be feasible. Nonavalent vaccines should be considered for vaccination of speci�c
populations.

Introduction
Nearly all cervical cancer is emerging from a persistent infection with an oncogenic type of HPV, also
known as high risk (hrHPV). [1] The progression from the HPV infection to cervical cancer, the process
takes nearly 15 to 30 years. The median time from preinvasive disease to cancer is estimated to be 23.5
years and less than 2% of the lesions progressed to cancer within 10 years. [2]

The sensitivity of cytology is about 50% to detect cervical cancer and cervical intraepithelial neoplasia
(CIN), but this sensitivity also depends on the experience of the pathologists and the collection technique.
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[3] After the introduction of cervical cytology test, there was substantial decrease in invasive cervical
cancer incidence, especially across the Europe and North America, [4] [5, 6]

Incorporating HPV to cytology is resulted in reduction of cancer incidence [7] and early detection of high-
grade lesions.[8, 9] HPV- based screening showed a signi�cant reduced cervical cancer incidence and 60–
70% greater protection against cervical cancer.[10] .In a meta-analysis of 40 studies comparing the HPV
test to the cytological examination on over 140,000 women concluded that HPV testing is more sensitive,
less false-negative but also less speci�c than liquid-based cytology (LBC) [11].

The target of the screening and the treatment is detecting pre-invasive or premalignant state of the
disease, which may progress to cancer with a high probability. Nevertheless, there is a lack of agreement
on what the true premalignant lesion is, and what CIN 2 diagnosis represents that CIN 2 is thought to
include some of CIN 1 and CIN 3 lesions. [12] Also, CIN 2 is a less reproducible diagnosis than CIN 3, that
in one study there was 30% agreement between pathologists on CIN 2, while 80% agreed on CIN 3
diagnosis. [13] CIN 3 is the diagnosis that is of the most concern for progression even though CIN2
remains the threshold for recommending treatment.

Each country is developing their own screening program, whether incorporating both HPV and cervical
cytology simultaneously or sequentially, different cutoffs for starting and ending the screening periods to
decrease mortality from the disease and reducing the cost due to demographics and economic condition
of its own. American Society For Colposcopy and Cervical Pathology (ASCCP) guidelines recommend
immediate colposcopy for HPV 16 and HPV 18 positive patients and repeat testing one year later for other
high risk HPV (hrHPV) positive patients. [14] In Turkey, we have a similar screening program started in
2014, incorporating both cytology and HPV. HPV testing as the primary tool in the algorithm, samples
analyzed in centralized diagnostic laboratories and in 2018, the screening program reached one million
women.[15] Women aged from 30 to 65 years are screened by trained family physicians in screening
centers every 5 years. In this algorithm, two samples are collected from each woman for HPV and cytology
testing. For all HPV positive individuals, cytology test is also examined. Patients are directed to immediate
colposcopy if HPV 16 or 18 is detected with or without a cytological abnormality. For other hrHPV, if no
cytologic abnormality detected, co-test is done one year later.

The combined use of HPV16 and 18 genotyping and cervical cytology has been shown to have a high
sensitivity for CIN 2 + lesions (75.9–86.1) and incorporating other high-risk viruses to test such as HPV
31,33 and 45 increases the sensitivity to 91.3–97.2). [16] Nevertheless, this policy decreases speci�city
from 66.6–51% and increases colposcopy referral rate from 43–58%. [16] Increasing colposcopy rates
may result in overwhelmed colposcopy services especially when resources are limited. In this study, we
questioned the need for colposcopy for HPV types other than HPV 16/18, the effect of double, triple or
more HPV positivity for risk of CIN2 + lesions, and the bene�t if cytology is incorporated into HPV test
management.

Material And Methods
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The study protocol is designed in a retrospective fashion and the study was approved by the Health
Sciences University Samsun Research and Training Hospital Institutional Review Board (IRB) and Ethics
Committee. Patients referred by gynecologists from public hospitals, private hospitals, and family
physicians in screening centers (KETEM) to the Central Black Sea Region’s major referral center, University
of Health Sciences Samsun Research and Training Hospital Gynecologic Oncology Department from
August 2017 to November 2019 were included in the study. Referral indications were HPV 16, HPV 18, two
consecutive other hrHPV sampled one year apart, abnormal cytology tests, post-coital bleeding or
visualization of a suspicious lesion without colposcopy in screening by a family physician or an obstetrics
and gynecology specialist.

Six hundred thirty-�ve of the patients were referred for hrHPV with or without cytological abnormality. Four
hundred twenty-�ve patients were referred with cytological abnormality and 205 of these for only
cytological abnormality with negative hrHPV results. Cytological abnormality acceptance criteria were
atypical squamous cells of undetermined signi�cance (ASC-US) with symptom or suspicion with
examination, repeating ASC-US cytology, low grade squamous intraepithelial lesion (LSIL), atypical
squamous cells, cannot rule out a high-grade lesion (ASC-H), atypical glandular cells (AGC), high-grade
squamous intraepithelial lesion (HSIL). All colposcopic examinations and biopsies were done by the same
Gynecologic Oncology specialist.

Cervical cytology specimens and HPV samples are taken with the help of a cervical brush separately.
Cervical cytologies were placed in Tekpath PAP test preservative liquids and sent to pathology. HPV
samples taken were put into 5 ml of Standard Transport Medium for HPV DNA analysis with Hybrid
Capture2 (Qiagen, Germany). For HPV positive patients, genotyping (HPV 16, 18, 31, 33, 35, 39, 45, 51, 52,
53, 56, 58, 59, and 68) is performed with the CLART kit (Genomica, Madrid, Spain).

Colposcopic examination was performed by Leica M 60 colposcope by a certi�ed gynecologic oncologist.
The cervix was evaluated with 10-20x magni�cation. After observing the transformation zone and
squamocolumnar junction, 3–5% acetic acid was applied. If any abnormality clearly seen such as
leukoplakia or atypical vessels before application of acetic acid; it was noted and biopsied at the end of
the procedure. After acetic acid application, the acetowhite area was evaluated for punctation, mosaic
pattern, inner border, ridge, rag signs and metaplasia. The type of the transformation zone (TZ) is recorded
as; completely ectocervical and fully visible as Type 1, upper limit partially or completely situated in
endocervical canal but fully visible as Type 2, and TZ not fully visible, outer limit may or may not be visible
on the ectocervix as Type 3. If TZ cannot be visualized entirely (Type 2 and 3 TZ); endocervical curettage is
performed for a type 3 TZ. For a Type 2 TZ, if TZ could entirely be seen and any abnormalities could be
sampled with the aid of an endocervical speculum, then no endocervical curettage performed. Also, if the
referral cytology indicated a glandular abnormality, endocervical curettage was performed with
endometrial sampling for patients 35 years and older or patients with clinical risk factors for endometrial
neoplasia younger than 35 years,. Findings were recorded in text (lesion size, location of lesions was noted
relative to a clock face. Lugol iodine solution was not routinely used. Biopsy was performed with cervical
punch biopsy forceps from the suspicious areas. If there are multiple acetowhite areas, lesions with the
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impression of “the most high-grade alike” are biopsied, and if no high-grade lesion is suspected, any
acetowhite area is biopsied. For HSIL cytology, if the patient is below 24, �rst colposcopy is done and
treated according to pathology results. For 25 years or older patients, a diagnostic loop excision procedure
is performed for all patients after colposcopy. Biopsy material was placed in containers containing 10%
formol and sent for pathologic examination. Colposcopic biopsies were examined in 5 groups as negative,
CIN 1, CIN2, CIN 3 and cancer.

For statistical analysis, SPSS v21.0 (Statistic Package for Social Sciences, SPSS Inc., Chicago, IL, USA)
was used. In the analysis, logistic regression analysis, ANOVA and Pearson’s correlation was used. The
value of p < 0.05 was considered statistically signi�cant.

Results
The average age of the patients participated in the study was 45 (20-82). 129 needed endocervical
curettage for a not fully visible TZ with the help of an endocervical speculum.  Loop electrosurgical
excision procedure (LEEP) was done for 29 patients, when TZ is not fully visualized or could be sampled
adequately, especially if a high-grade lesion is suspected and for lesions extending into the endocervical
canal  (3.5%). The mean number of biopsies taken was slightly more than 2.0 and the range 1-5.

The population excluded from the study (n:203) are the patients referred for colposcopy that only screened
with cytology or HPV testing as well as clinically suspicious patients without any testing (e.g., Post coital
bleeding, suspicious masses, atypical vessels). 840 patients were referred for cytological anomaly or
hrHPV positivity as mentioned above. 635 patients were infected with at least a type of HPV, 339 of which
were HPV 16 positive and 84 were HPV 18 positive. 20 of those patients were both HPV 16 and 18
positive. Flow diagram of how the eligible patients were included in the study is demonstrated in Figure 1.

Four hundred twenty-�ve patients had abnormal cytology results, including patients with only a cytologic
abnormality and cytologic abnormality co-existing with any type of HPV infection.  The colposcopy
directed biopsy results of patients with abnormal cytology are demonstrated in Table 1. For patients with
negative HPV results, 205 had cytological abnormality; 78 (38%) LSIL, 84 (41.4%) ASC-US; 17 (8.4%) ASC-
H; 10 (4.9%) AGC and 16 (7.9%) HSIL (Table 2).  Speci�cally, for HPV negative patients, 4 (2%) had normal
colposcopy without any biopsies, 87 (43%) with normal biopsy results, whereas 69 (34%) CIN1, 27 (13.3%)
CIN 2, 12 (5.9%) CIN 3 and 6 (3%) invasive cancer were detected, therefore, CIN 2+ detected for 5.4% of all
screened population (Table 2).  For CIN 2+ lesions, HSIL cytology had a positive predictive value (PPV)
48%, ASC-H 37%, AGC 21 %, LSIL 25%, and ASC-US 25%.

In patients without HPV 16 and 18 infections, we detected 159 (19% of all population of the study) CIN 2+
lesions (95 CIN 2, 42 CIN 3 and 22 cancer). 64 of those are (7.6% of the population) CIN 3+ lesions. These
lesions would have been missed if we had opted for only HPV 16 and 18 screening, without cytologic
examination and screening for other hrHPV types (according to the abovementioned algorithm in Figure
1). Excluding lesions detected only by cytology (HPV negative patients), 232 patients (112 double positive
for 1 year apart and 120 with cytologic abnormality at the �rst screen) were infected with other hrHPV
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excluding HPV 16, 18 (Figure 1). Sixty-six CIN 2+ (42 CIN 2, 22 CIN 3 and 1 cancer) lesions were detected in
these patients. For the patients with an accompanying cytological abnormality (n:120), none of each
cytological parameters were signi�cantly increasing CIN 2+ risk (p>0.05) (Logistic regression analysis)
(Table 3).

HPV 16 (339 patients) was the most common HPV type referred, followed by HPV 18, 52, 51 and 31
respectively (Table 4). 47% of the population studied was infected with a single type of HPV (n:391) ,
whereas 29% was co-infected with two or more types of HPV (n:244) (Table 4). For patients infected with
more than one type of hrHPV, HPV 16 was the most common type in co-infection (139 patients) followed
by HPV 51 (56 patients), HPV 18 (52 patients), and HPV 52 (48 patients). The age did not differ between
patients infected with only one type of HPV (mean: 43,4 years), with two types of HPV simultaneously
(mean: 43,3), with three types of HPV (mean: 42.9 years), with four types of HPV (mean: 42,9 years), or
with �ve types of HPV (mean: 48,6 years) (p>0.05, ANOVA). Increasing total number of co-infected HPV
subtypes did not correlate with the occurrence of CIN 2+ lesions (p>0.05, Chi-Square). 

Logistic regression analysis revealed that only HPV 16 (OR: 1.41, 1.06-1.88 95% CI) and HPV 33 (OR:2.23;
1,06-4.64 95% CI) (p<0.05) had prediction for CIN 2+ lesions, whereas HPV 18 was not statistically
signi�cant for prediction for CIN 2+ lesions (OR:0.82; 0.49-1.37 95% CI) (p>0.05), with a 72% PPV.

HPV 16 tends to be positive in younger patients than other HPV types (mean age 42 years vs 45 years)
and this difference is signi�cant (p<0.05, ANOVA), while mean age for HPV 18 is 44 years and for HPV 33
is 46 years.

Discussion
Although true preinvasive lesions are CIN 3s, and there is a relatively low agreement between pathologists
on CIN 2 diagnosis, we preferred for comparison CIN 2 + lesions instead of CIN 3+. [13] Besides, there is
more than 25% risk of underdiagnosing CIN3’s as CIN 2’s and if we ignore CIN 2 lesions, about one quarter
of preinvasive lesions would have been missed in the comparison. [12]

In our analysis, cytological examination contributes 5.4% to HPV screening to detect CIN2 + lesions.
Moreover, 6 invasive cancers were detected (0.7% of the study population) with cytological evaluation
which otherwise would have been missed if we had opted for only HPV based screening. Excluding
colposcopy indications for HPV 16, 18 and double positivity of other hrHPVs one year apart, cytological
examination did not signi�cantly increase CIN 2 + detection rate of single HPV positivity other than 16 and
18. HPV-negative cervical cancer accounts for approximately 5% of all cervical cancer cases.[17] A study
from USA enrolling more than one million women, has found that 1,8% and 0.1% of HPV negative patients
with cytological abnormality had CIN 2+, and invasive cancers respectively.[18] The difference in our study
may be attributed that Turkey has recently started HPV based screening program for women above 30
years old, and many older population has not been screened before. The average age of our study
population is 45, whereas the screening program in abovementioned study country starts at 25 (no
average age of the study is mentioned), Older patient age at diagnosis of cervical cancer is associated
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with decreased positivity of HPV testing.[19–21] On the other hand, some of the HPV negative CIN 2 + 
lesions may be “false-negative” that may be caused by non-high risk HPV viruses like 6, 11, 42 and 70
which may be higher in screened population, especially when the vaccination rates are very low as in our
study population.[22]

In patients with only a cytological abnormality, cytological abnormality with single other hrHPV, or negative
cytology and double other hrHPV positivity (without HPV 16 and 18); we detected 159 (19%) CIN 2 + and
64 (7.6%) CIN 3 + lesions. In other words, if we had been opted HPV-based screening for only HPV 16 and
18 without cytology, 19% of all CIN 2 + lesions and 7.6% of all CIN 3 + lesions would have been missed in
our study group. In a nation-wide analysis in Turkey, among 521 CIN3 + patients, authors have concluded
that HPV-based screening for only HPV 16 and 18 without cytology could have been missed 12,7% of
CIN3 + patients. [15]Although the incidence of HPV 33 is low in our study population (%3.4 in all HPV
infections), 23% of HPV 33 infections is associated with CIN 3 and 20% with CIN 2; whereas these
associations for HPV 16 are 16% for CIN 2 and 16% for CIN 3 (Table 4). The low numbers of HPV 33
infections and relatively high percentage of CIN 2 + lesions for HPV 33 may be due to the reference
algorithm that more persistent (two samples one year apart) HPV 33 infections are referred for colposcopy,
in comparison with HPV 16 and 18, where single positivity is enough for colposcopic evaluation.

Viral loads of HPV 33 seem to be at least 7-fold higher than HPV 16 and 18 in a study of population-based
cervical screening (POBOSCAM ) trial’s sub-population. [23] In a study from Sweden using a different real-
time PCR procedure than the previous one, also demonstrated a markedly higher viral load of HPV 33 in
comparison to HPV 16 and 18. [24] Increased viral loads may be associated with an increases risk of pre-
invasive disease, and decreased viral loads seem to be a consequence of an effective clearance by
immune system. [23] A study from Southwestern China demonstrated that HPV 16, 58 and 33 were most
prevalent subtypes in CIN 2 and CIN 3, and the viral loads of these three strains were corelated with the
severity of the lesions. [25] Maybe, the lower incidence of HPV 33 masks its potential for pre-cancer
lesions.

For Turkish screening program, extensive HPV genotyping is done since 2014 for mainly epidemiologic
mapping. [15] Therefore, our �ndings about HPV 33 predicting CIN 2 + lesions better than HPV 18 in our
study group may contribute to further studies for planning vaccination and screening policies such as
considering HPV 33 as an immediate colposcopy indication or preferring nonavalent vaccine in speci�c
populations. The prevalence of the most common HPV types nationwide was as; 16, 51, 31, 52 and 18
respectively [15]; and 16, 18, 52, 51 and 31 in our subpopulation respectively, which is in harmony with
nationwide results. The actual prevalence of other hrHPV types is expected to be much higher, because the
only referred individuals were the ones that at least one year the infection persisted.

Local differences for prevalence and maybe genetic differences among individuals effecting virulence of
speci�c subtypes of HPV should be considered. Possible mechanisms related to the immune response
facilitates faster elimination of infection by certain HPV types in speci�c populations. [26] This
necessitates creating population-based policies about HPV triage tests or combination tests.
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HPV 16 was the most common HPV type referred and was the most common type in co-infection with
more than one type of hrHPV in our study. We found that HPV 16 tends to be more frequent in younger
age, which is concordant with the literature. [27, 28] This high-lightens the prophylactic effect of HPV 16
vaccines in younger population.

We demonstrated that increasing total number of HPV subtypes did not correlate with the occurrence of
CIN 2 + lesions. There are con�icting studies investigating whether multiple HPV infections were
associated with more CIN 2 + lesions compared to single HPV type infections,[29–31] According to our
results, there seems a lack of a synergistic effect of simultaneous multiple HPV infections for high grade
lesions.

A strength of this study is all colposcopies were performed by the same certi�ed gynecologic oncology
specialist, completed 3 years of sub-specialization program of The Health Ministry of Turkey and all the
data are recorded in text. There was a low diagnostic excision rate (3.1%) and acceptable mean number of
biopsies taken (2.14). A limitation of the study may be that there is no external reviewer for pathology
results.

Unfortunately, our data for other hrHPV is con�ned to double positivity at least one year apart or
concomitant with a cytologic abnormality, and we could not calculate CIN 2 + lesion ratio in HPV 33
positive patients in a single examination without cytological abnormality due to nationwide referring
algorithm. HPV 33 seems more tumorigenic than other hrHPV types and in this regard, future prospective
studies are needed questioning whether a single HPV 33 positivity is feasible for a direct colposcopy
indication.

Conclusion
HPV 33 may be implemented in hrHPV screening protocols for direct colposcopy referral among HPV 16
and HPV 18, at least in speci�c regions. Cytology contributes signi�cantly for detection of CIN 2 + lesions
in HPV negative patients. HPV based screening only with HPV 16 and 18 may not be feasible. Nonavalent
vaccines may be considered for vaccination for especially speci�c populations. Cytological examination
for hrHPV negative patients increases the detection rate of CIN 2 + lesions by 5.4%. Further studies and
cost-effectiveness analysis is needed to draw a conclusion for optimal screening method.
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Cytology Biopsy: Normal and CIN 1 Biposy:

CIN 2+

Total

(n) % (n) % (n) %

ASC-US 155 73% 56 27% 211 100

LSIL 111 74% 39 26% 150 100

AGC 12 80% 3 20% 15 100

ASC-H 16 59% 11 41% 27 100

HSIL 11 50% 11 50% 22 100

ASC-US=atypical cells of undetermined signi�cance. LSIL=low-grade squamous intraepithelial lesion ASC-
H = atypical squamous cells, cannot rule out a high-grade lesion HSIL=high-grade squamous
intraepithelial lesion. CIN 2+ = CIN 2, CIN 3 and invasive cancers

 

Table 2. Colposcopic examination and biopsy results of all cytological abnormalities in HPV negative
patients. (n: 205). a) Biopsy result distribution of all abnormal cytology results combined. b) Biopsy results
of each cytologic abnormality grouped as normal histopathology and CIN 1 versus CIN 2+.

a)

Histopathology Diagnosis HPV negative and Cytology abnormal

(n) %

No biopsies 4 2%

Normal 87 43%

CIN 1 69 34%

CIN2 27 13%

CIN3 12 6%

Invasive cancer 6 3%

Total 205 100%

b)
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Cytology Biopsy: Normal and CIN 1 Biopsy:

CIN 2+

Total

(n) % (n) % (n) %

ASC-US 66 80% 17 20% 83 100

LSIL 62 79% 16 21% 78 100

AGC 9 90% 1 10% 10 100

ASC-H 12 67% 6 33% 18 100

HSIL 9 56% 7 44% 16 100

 

Table 3. Biopsy under colposcopic examination results of patients with cytological abnormality and with
hrHPV positivity (HPV 31, 33, 35, 39, 45, 51, 52, 53, 56, 58, or 59) other than HPV 16 or 18. These patients
would have been directed to HPV testing one year apart if no cytological examination has been done.
(n=120) (p>0.05 for all parameters).

Cytology Biopsy: Normal and CIN 1 Biopsy:

CIN 2+

(n) % (n) %  

OR

Lower - Upper for 95% CI

ASC-US 43 71,6% 17 28,3% 1,012 0,5-2,02

0, 38-1,82

0,09-8,49

0,49-13,32

0,6-24.0

LSIL 34 75,5% 11 24,5% 0,83

AGC 3 75,0% 1 25,0% 0,85

ASC-H 3 50% 3 50% 2,66

HSIL 2 40% 3 60% 3,83

ASC-US=atypical cells of undetermined signi�cance. LSIL=low-grade squamous intraepithelial lesion ASC-
H = atypical squamous cells, cannot rule out a high-grade lesion HSIL=high-grade squamous
intraepithelial lesion. CIN 2+ = CIN 2, CIN 3 and invasive cancers.

 

Table 4. HPV type according to pathology results; numbers and percentages of HPV types. Total number
of HPV types is the number of HPV types co-existent in a patient. 
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  No CIN CIN 1 CIN 2 CIN 3 Carcinoma Total

HPV
Type

(n) % (n) % (n) % (n) % (n) % (n) %

16 127 37,5% 100 29,5% 55 16,2% 55 16,2% 2 0,6% 339 100%

18 34 40,5% 29 34,5% 14 16,7% 7 8,3% 0 0% 84 100%

31 31 47,7% 18 27,7% 7 10,8% 9 13,8% 0 0% 65 100%

33 11 36,7% 6 20% 6 20% 7 23,3% 0 0% 30 100%

35 13 31,0% 18 42,9% 7 16,7% 4 9,5% 0 0% 42 100%

39 10 37,0% 11 40,7% 6 22,2% 0 0% 0 0% 27 100%

45 9 33,3% 10 37,0% 5 18,5% 2 7,4% 1 3,7% 27 100%

51 25 37,3% 22 32,8% 15 22,4% 5 7,5% 0 0% 67 100%

52 31 44,9% 20 29,0% 13 18,8% 5 7,2% 0 0% 69 100%

56 13 40,6% 14 43,8% 5 15,6% 0 0% 0 0% 32 100%

58 11 34,4% 10 31,3% 10 31,3% 1 3,1% 0 0% 32 100%

59 14 53,8% 7 26,9% 5 19,2% 0 0% 0 0% 26 100%

66 4 28,6% 8 57,1% 1 7,1% 1 7,1% 0 0% 14 100%

68 23 57,5% 14 35,0% 2 5,0% 1 2,5% 0 0% 40 100%

Total
Number
of HPV
Types

                       

1 155 39,4% 106 27,1% 67 17,3% 61 15,7% 2 0,5% 391 100%

2 57 40,1% 45 31,7% 25 17,6% 15 10,6% 0 0% 142 100%

3 21 35,6% 24 40,7% 10 16,9% 4 6,8% 0 0% 59 100%

4 15 46,9% 11 34,4% 5 15,6% 1 3,1% 0 0% 32 100%

5 2 40% 3 60% 0 0% 0 0% 0 0% 5 100%

6 3 60% 1 20% 0 0% 1 20% 0 0% 5 100%

8 0 0% 0 0% 1 100% 0 0% 0 0% 1 100%

Figures
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Figure 1

Flow diagram on how the eligible patients selected for the study.


