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Objective: To determine the predictors for high-grade cervical intraepithelial neoplasia (CIN)/invasive carcinoma in women 
with atypical squamous cells, cannot exclude the high-grade squamous intraepithelial lesion (ASC-H) smears. 
Material and Method: All women with ASC-H, who underwent colposcopy and had histolopathologic diagnosis between 
January 2004 and December 2011, were recruited. Clinical and cytomorphologic features were correlated with final 
histological diagnosis. Univariate and multivariate analysis were used to determine predicting factors for high-grade CIN/
invasive cancer. 
Results: Among 136,638 smears performed, 193 (0.14%) smears were reported as ASC-H and 121 smears were available 
for review. The underlying pathology were negative/reactive (N/R) 57 (47.1%), CIN 1 23 (19.0%), CIN 2-3 39 (32.0%), and 
invasive cancer 2 (1.6%). On univariate analysis, predicting factors of having high-grade CIN included a high N/C ratio, 
greater nuclear hyperchromasia, nuclear membrane irregularities, and the coarse chromatin. The multivariate analysis 
showed that a high nuclear-to-cytoplasmic (N/C) ratio (OR = 8.6, 95% CI = 1.1-70.1) and greater nuclear hyperchromasia 
(OR = 5.8, 95% CI = 1.6-20.8) were the independent predictors for high-grade CIN or invasive carcinoma.
Conclusion: The presence of a high N/C ratio and greater nuclear hyperchromasia could be used to predict high-grade 
CIN or invasive carcinoma in ASC-H smears.
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 Cervical cytology screening has been 
introduced to be the mainstay of cervical cancer 
prevention. The Bethesda nomenclature system for 
cervical cytology was first developed at a National 
Cancer Institute US in 1988(1) to provide a uniform 
terminology classification that was reproducible and 
that correlated with histology of underlying cervical 
lesions. ‘Atypical squamous cells includes high-grade 
squamous intraepithelial lesion (ASC-H), which is a 
new diagnostic classification in the 2001 Bethesda 
nomenclature system(2). The ASC-H category denotes 

cases with some but not all of the cytomorphological 
criteria for a high-grade squamous intraepithelial  
lesion (HSIL). There are several studies illustrating  
the various underlying cervical histopathology of 
women with ASC-H. The rates of underlying high-
grade cervical intraepithelial neoplasia range from          
24 to 94%(3-8).
 Due to a high prevalence of high-grade lesion, 
the recommended initial management is immediate 
colposcopy(9). Treatment option after colposcopy       
may be either colposcopically-directed biopsy (CDB) 
followed by cytolohistological reviewed or immediate 
treatment using loop electrosurgical excision procedure 
(LEEP), or the so-called ‘see and treat’ approach(10). 
The treatment option after colposcopy usually depends 
on the prevalence of high-grade cervical intraepithelial 
neoplasia (CIN), patient factors, and doctor preference. 
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Recently, there are studies concentrating on potential 
biomarkers as a predicting factor of high-grade CIN 
such as HPV testing and p16 immunostaining(11). 
Although positive HPV testing predicts high-grade 
cervical disease, role of HPV testing is not included in 
the initial management of ASC-H and a negative test 
is mainly used to reassure of the absence of disease(12). 
The utility of p16 immunostaining for predicting        
CIN 2+ in ASC-H smears is inconclusive(11). 
 There is limited data regarding to predicting 
value of pertinent patient information, especially 
cytomorphological and the clinical data that may be 
helpful for deciding management options in women 
with ASC-H smears. The purpose of the present           
study was to determine the risk factors focusing on 
cytomorphological and clinical features of having 
high-grade CIN/invasive carcinoma in women with 
ASC-H smears.

Material and Method
 The cross-sectional study was conducted at 
Songklanagarind Hospital, a University Hospital, 
which is a tertiary center for gynecologic oncology in 
southern Thailand. The present study was approved  
by the Institute of Ethics Committee of Faculty of 
Medicine at Prince of Songkla University, Hat Yai, 
Songkhla, Thailand. The medical records of women 
who had had a conventional pap-smear featuring 
ASC-H, and who underwent immediate colposcopy 
were retrospectively reviewed between January 1, 2004 
and December 31, 2011. According to a proportion of 
factors related to the risk of CIN/invasive carcinoma 
in previous studies(13), 121 specimens from women  
who had ASC-H smear needed to be reviewed. The 
primary outcomes of interest were the incidence of         
the ASC-H smears, the patient characteristics, the 
details and morphologic features of the smear, 
histopathologic diagnoses on colposcopically directed 
biopsy (CDB) or subsequent loop electrosurgical 
excision procedure (LEEP) or hysterectomy. The 
follow-up histology was obtained for up to six months 
after the colposcopy.
 In Songklanagarind Hospital, during the  
study period, all cervical smears were conventional 
preparations. The same pathologist reviewed the 
specimens cervical smears of all eligible records. All 
the suspected lesions based on colposcopic findings 
were biopsied by using one of these method punch 
biopsy, loop excision, or entire transformation zone 
excision. Endocervical curettage was performed in 
cases where the squamocolumnar junction or the 

boundaries of the lesions were deeply located in the 
cervical canal. Cytomorphologic features present in 
ASC-H focused on higher number of atypical cells, 
single atypical cells, high nuclear/cytoplasm (N/C) 
ratio, nucleoli, chromocenters, single nuclear groove, 
coarse chromatin, nuclear hyperchromasia, nuclear 
membrane irregularity and inflamed background.
 All data was double entered into EpiData 2.0 
and analyzed by R software version 2.7.0 (the R 
Foundation for Statistical Computing 2008, Austria). 
Demographic characteristics and clinicocytological 
features were analyzed using univariate and multivariate 
analysis. The normal distribution of continuous data 
was tested then unpaired t-test or the Mann-Whitney 
U-test was used as appropriate. The categorical data 
were analyzed using Chi-square or Fisher’s exact test 
as appropriate. A backward stepwise logistic regression 
model was used to identify the independent predictors 
of high-grade CIN/invasive carcinoma with a p-value 
of less than 0.05 as a significant difference. The 
Receiver Operating Characteristics (ROC) curve of 
predictors was created using fitting value obtained from 
a logistic regression model. Finally, the sensitivity, 
specificity, and likelihood ratios of prediction were 
calculated.

Results
 Over an 8-year period, 193 of 136,638 smears 
were reported as ASC-H. The incidence was 0.14%. 
Of these, 121 smears had cytomorphologic available 
for review. All slides were satisfactory for evaluation. 
The mean age was 47 years, with a range of 24 to         
77 years. Ninety-four women (77.7%) were more            
than 40 years old. Eighty-six women (71.1%) were 
pre-menopausal and twelve (9.9%) were nulliparous. 
Contraception data was available in 56 women. Of 
these, seventeen women (30.4%) had used hormonal 
contraception. 
 All of the women with ASC-H smears 
underwent colposcopy and histological diagnosis. 
Sixty-eight (56.2%) women had a satisfactory 
colposcopy. Colposcopic-directed biopsies were 
performed in 53 (65.9%) women. The remaining had 
LEEP done at the first approach. Endocervical 
curettage was carried out in 109 women (90.1%).           
The histopathologic results of women demonstrated 
negative/reactive (N/R) 57 (47.1%), CIN 1 23 (19.0%), 
CIN 2-3 39 (32.0%), and invasive cancer 2 (1.6%).
 U n i v a r i a t e  a n a l y s i s  s h o w e d  t h a t 
cytomorphologic features of ASC-H smears        
predicting high-grade lesions diagnosis included                
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a high N/C ratio, greater nuclear hyperchromasia, 
nuclear membrane irregularities, and the coarse 
chromatin. No demographic characteristics were 

associated with high-grade lesions (Table 1). The         
final model of the multivariate logistic regression is 
shown in Table 2. A high N/C ratio and greater         

Table 1. Univariate analysis of cytomorphological features and demographic characteristics between benign disease/        
low-grade cervical intraepithelial neoplasia (CIN) and high-grade CIN/invasive carcinoma

Factors Benign/CIN 1, n = 80 [n (%)] CIN 2+, n = 41 [n (%)] p-value
Cytomorphologic features
 Higher number of atypical cells
  Mild
  Moderate
  Severe
 Single atypical cells
 High nuclear/cytoplasmic ratio
 Nucleoli
 Single nuclear groove
 Coarse chromatin
 Nuclear hyperchromasia
 Nuclear membrane irregularity
 Inflammed background
  0
  1
  2
 HPV cytopathic effect
 Cell aggregate syncytial-liked

 
 

56 (70.0)
16 (20.0)
  8 (10.0)
40 (50.0)
69 (86.3)
2 (2.5)

16 (20.0)
54 (67.5)
58 (72.5)
14 (17.5)

 
16 (20.0)
46 (57.5)
18 (22.5)
  8 (72.3)
18 (32.7)

 
 
           32 (78.0)
             7 (17.1)
             2 (4.9)
           24 (58.5)
           40 (97.6)
             0
             6 (14.6)
           36 (87.8)
           38 (92.7)
           15 (36.6)
 
             7 (17.1)
           21 (51.2)
           13 (31.7)
             4 (66.7)
           23 (34.9)

 
0.54

 
 
 

0.37
0.05
0.55
0.47
0.02
0.01
0.02
0.57

 
 
 

0.79
0.81

Demographic characteristics
 Age group (years)
  <40
  ≥40
 Reproductive status
  Premenopause
  Postmenopause
 Parity
  Nullipara
  Multipara
 Hormonal contraception
  Nonhormonal
  Hormonal
 HIV status
  Non reactive
  Reactive

 
 

16 (20.0)
64 (80.0)

 
55 (68.7)
25 (31.3)

 
  8 (10.0)
72 (90.0)

 
23 (76.7)
  7 (23.3)

 
54 (94.7)
3 (5.3)

 
 
           11 (26.8)
           30 (73.1)
 
           31 (75.6)
           10 (24.4)
 
             4 (9.8)
           37 (90.2)
 
           16 (61.5)
           10 (38.5)
 
           30 (93.7)
             2 (6.3)

 
0.39

 
 

0.43
 
 

1.00
 
 

0.22
 
 

1.00

CIN 1 = low-grade cervical intraepithelial neoplasia
CIN 2+ = high-grade cervical intraepithelial neoplasia (CIN 2/3) and carcinoma

Table 2. Final model of significant predictors in multivariate analysis

Predictors Crude OR (95% CI) Adjusted OR (95% CI) p-value (LR-test)
High N/C ratio
 No
 Yes

 
     1
     6.4 (0.8, 51.2)

 
       1
       8.7 (1.1, 70.1)

0.009

Nuclear hyperchromasia
 No
 Yes

 
     1
     4.8 (1.3, 17.2)

 
       1
       5.8 (1.6, 20.8)

0.002

N/C = nuclear/cytoplasm; LR = likelihood ratio; OR = odds ratio
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nuclear hyperchromasia were the independent 
predictors for high-grade CIN or invasive carcinoma.
 According to two significant factors, the         
ROC curve is constructed and shown in Fig. 1. The 
sensitivity using a cut point of combining two factors 
in predicting high-grade CIN/invasive cancer was         
90% and the specificity was 41%. The likelihood ratio 
(LR) for predicting high-grade CIN/invasive cancer  
in the presence of high N/C ratio without nuclear 
hyperchromasia was 0.27. LR in case of having nuclear 
hyperchromasia without high N/C ratio was 0.18.        
As all of the ASC-H smears illustrated at least one 
significant factor, the LR for the absence of both  
factors was not available.

Discussion
 The 2001 Bethesda Conference has 
categorized findings ASC-H described the cases with 
some but not all of the cytomorphological criteria for 
a high-grade squamous intraepithelial lesion (HSIL) 
demonstrating small, squamous appearing cells with 
dense cytoplasm that exhibit nuclear enlargement, an 
increased N/C ratio, and nuclear hyperchromasia and/
or irregularities(2). The significant cytomorphologic 
differences in the ASC-H category with a CIN 
compared with N/R diagnosis were fewer atypical  
cells, more often discohesive or seen singly, more 
monomorphic, a high N/C ratio, greater nuclear 
hyperchromasia, coarser, more prominent nuclear 
membrane irregularities, lack of nucleoli, chromocenters 
or nuclear grooves, and lack of an inflammatory 
background(13).
 In the present study, the authors have 
identified two cytomorphologic features that were 
associated with a diagnosis of high-grade CIN or 

invasive carcinoma, particular a higher N/C ratio and 
greater nuclear hyperchromasia. These findings are 
similar to those of Alli et al(13), in their review of 72 
ASC-H smears, they noted that nuclear enlargement 
was present in 80% of cases, hyperchromasia in         
80%, coarse chromatin in 70%, and irregular nuclear 
membrane in 80% of women diagnosed as CIN/
invasive cancer whereas such features were found  
15%, 30%, 15%, and 30% respectively in N/R.
 The mean age of women with ASC-H smears 
in the present study was 47 years old, which was 
corresponding to the other studies(3). Previous studies 
have attempted to identify clinical variables for 
predicting high-grade CIN in women with ASC-H 
smears. Louro et al noted a significantly higher 
detection rate of biopsy-proven CIN following a 
cytologic interpretation of ASC-H smears in women 
younger than 40 years(8). Seventy-five percent of these 
women were in pre-menopausal status with a diagnosis 
of high-grade CIN. Saad et al(14) demonstrated that 
ASC-H in pre-menopausal women was significantly 
associated high-grade lesion in 22% cases, as opposed 
to fewer than 6% in the post-menopausal group. In the 
present study, however, the proportion of women with 
clinically significant lesions, when stratified by age 
and menopausal status was not significantly different.
 In the literature, almost all of these studies 
report the histopathologic results of ASC-H smears 
with a low incidence of invasive cervical cancer. The 
detection rate of high-grade lesions in such studies 
varied from 10% to 80% and invasive cancer 2% to 
8%(3). This wide variation might be from the lack of 
definitive criteria for ASC-H smears and subjectivity 
of cytomorphology resulting in poor interobserver 
agreement(6,15). In our study with low incidence of 
ASC-H (0.14%), the detection of CIN 2-3 and invasive 
cancer had a rate of 33.62%. Invasive cancer in the 
present study was 1.65%. Based on the authors’ findings, 
women with ASC-H should undergo  reviewed smears 
and immediate colposcopy.
 Based on findings from multivariate analysis, 
presence of both factors provided high sensitivity 
(90%) and moderate specificity (41%) making the 
predictors less meaningful in clinical decisions making. 
Nevertheless, the likelihood ratios could be used to 
predict the probability of disease. In the present study, 
the LR associated with having only one predictor is 
low (0.18-0.27), which means that having only            
one predicting factor indicated decrease probability        
of high-grade cervical lesions compared with pretest 
probability. In women, having only one factor 

Fig. 1 ROC curve using fitting value from logistic 
regression model.
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especially in younger or pre-menopausal age group 
should consider management with more conservative 
treatment to avoid risk of overtreatment.
 The limitation of the study is that intraobserver 
and interobserver variation is not yet determined. In 
addition, interobserver variation should be further 
investigated in different study. In the new era, more 
studies are needed to evaluate molecular categorization 
in the management of women with ASC-H smears. 

Conclusion
 The presence of a high N/C ratio and greater 
nuclear hyperchromasia could be used to predict         
high-grade CIN or invasive carcinoma in ASC-H 
smears. All ASC-H slides should be intensive reviewed 
respecting to N/C ratio and nuclear hyperchromasia. 
Women who have only one factor should consider  
more conservative management.
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ปจจัยทางโครงรางเซลลและทางคลนิกิทีส่ามารถทาํนายรอยโรคภายในเยือ่บปุากมดลกูขัน้สงูและมะเรง็ปากมดลกู
ในสตรีที่มีเซลลวิทยา ASC-H

ธิติ อัจจิมากุล, สาธนา บุณยพิพัฒน, สายบัว ชี้เจริญ, มัลลิกา ภูเกาลวน

วตัถปุระสงค: ศกึษาปจจยัทางโครงรางเซลลและทางคลนิกิทีส่ามารถทาํนายรอยโรคภายในเยือ่บปุากมดลกูขัน้สงู และมะเรง็ปากมดลกู
ในสตรีที่มีเซลลวิทยา ASC-H
วัสดุและวิธีการ: สตรีที่มีเซลลวิทยา ASC-H ที่ตรวจดวยคอลโปสโคปและมีผลทางพยาธิวิทยาระหวางเดือนมกราคม พ.ศ. 2547 
ถึง เดือนธันวาคม พ.ศ. 2554 รวบรวมขอมูลทางคลินิกและทบทวนโครงรางทางเซลลวิทยาที่สัมพันธกับการวินิจฉัยผลทาง      
พยาธิวิทยาของเนื้อเยื่อปากมดลูก นํามาวิเคราะหแบบตัวแปรเดียวและความถดถอยเชิงพหุ เพื่อหาปจจัยท่ีสามารถทํานายรอยโรค
ภายในเย่ือบุปากมดลูกขั้นสูงและมะเร็งปากมดลูก
ผลการศึกษา: ผลตรวจเซลลวิทยา ASC-H รอยละ 0.14 ของเซลลวิทยาท้ังหมด ในชวงเวลาที่ศึกษามีสไลดเซลลวิทยา ASC-H 
121 แผนที่ไดทบทวนโครงรางทางเซลลวิทยาและมีผลทางพยาธิวิทยา ผลไมพบรอยโรค รอยละ 47.1 พบรอยโรครุนแรงนอยกวา
เยือ่บปุากมดลูกขั้นสูง รอยละ 19 รอยโรคเย่ือบปุากมดลูกขั้นสูง รอยละ 32 และมะเร็งระยะลุกลาม รอยละ 1.6 เมื่อวิเคราะห 
ความถดถอยเชิงพหุพบปจจัยทางโครงรางเซลลวิทยา ที่ทํานายรอยโรคภายในเยื่อบุปากมดลูกขั้นสูงและมะเร็งปากมดลูกคือ 
อัตราสวนระหวางนิวเคลียสกับไซโตพลาสซึมเพ่ิมขึ้น [OR 8.6 (1.1-70.1)] และโครมาตินติดสีเขมขึ้น [OR 5.8 (1.6-20.8)] 
สรปุ: ปจจยัทีส่ามารถทาํนายรอยโรคภายในเยือ่บปุากมดลกูขัน้สงู และมะเรง็ปากมดลกูในสตรทีีม่เีซลลวทิยา ASC-H คอื อตัราสวน
ระหวางนิวเคลียสกับไซโตพลาสซึมเพ่ิมขึ้นและโครมาตินติดสีเขมขึ้น
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