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Figure 2. Differences in CD8+ cell expression (A: Few CD8+ cells clearance
of HR-HPV infection at 6 months after LEEP; and B: More CD8+ cells persis-

tent HR-HPV infection at 6 months after LEEP).

CD138+ cell numbers are different in cervical
tissues without and with persistent HR-HPV
infection after LEEP (Table 3). The cervical tis-
sues with persistent HR-HPV had fewer CD8+
cells (P=0.022) and more CD138+ cells (P=
0.035) compared with cervical tissues from
patients with clearance of HR-HPV after LEEP
(Figures 2, 3 and Table 3).

Discussion

The presence of residual/recurrent disease
after LEEP is an important part of postopera-
tive follow-up as nearly all residual/recurrent
CIN occurred in patients with HR-HPV persis-
tence [1]. Our study showed that persistent
HR-HPV infection associated with age, the
severity of the cervical lesions, gland involve-
ment, preoperative HPV titer and local immu-
nity. Condom contraception is an effective me-
thod to reduce persistent infection after LEEP.
Our results also showed that there are 9 in
860 patients were found with CA after LEEP
procedure (1.0%). In 17 patients with CIS after
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LEEP, 16 of them are HSIL
with HPV 16 positive and one
of them is HPV 58. In 7 SCC
patients, 6 of them are HSIL
and 1 is LSIL in the biopsy
diagnose before operation. In
1 patient of base cell adeno-
carcinoma with HPV39 posi-
tive the biopsy pathology is
not clear but the TCT result
is normal. One patient of AIS
without HPV type result the
biopsy pathology is HSIL be-
fore operation.

Several studies reported fac-
tors associated with the clear-
ance of HPV infection after
CIN treatment with, however,
in consistent conclusions.
Some studies have shown
that age is not related to the
persistence of HPV after treat-
ment [18, 19], which is con-
trary to this study. Studies
of the persistency of HPV in-
fection after successful LEEP
had inconsistent results [27-
33]. Whether age is related
to the clearance of HPV following LEEP remains
controversial [28-30]. Park et al. reported that
CIN grade was not a predictive factor for HPV
persistency [31]. Our result showed that a low
grade of CIN was a factor in predicting HPV
persistency. This result may imply that LEEP
operation is not the best way for LSIL.

To authors’ best knowledge, the cervical local
immune response index as a risk factor for pre-
dicting the persistence of HPV infection has not
been reported previously. In our study, persis-
tent HR-HPV infections after LEEP were most
likely to occur when there were lower numbers
of CD8+ cells, higher numbers of CD138+ cells
and lower levels of IFN-y in the cervical micro-
environment. Therefore, these factors have
predictive value in clinical treatment. Differ-
ences in IFN-y mRNA levels in patients with
HPV clearance and with HPV persistence after
successful LEEP have not been previously re-
ported. Scott et al. reported that a Thl cyto-
kine response occurred in the cervical tissue
with the clearance of HPV infection [34]. EI-
Sherif et al. demonstrated that IFN-y mRNA ex-
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Figure 3. Differences in CD138+ cell expression (A: Few CD138+ cells ex-
pression clearance of HR-HPV infection at 6 months after LEEP; and B: More
CD138+ cells expression persistent HR-HPV infection at 6 months after

LEEP).

pression was significantly higher in normal cer-
vical tissue than in cervical tissue with CIN
[35]. Studies of the cervical local immune
response have shown that adaptive immune
cells infiltrate CIN lesions. CD8+ cytotoxic T-
lymphocytes and CD138+ B-lymphocytes are
adaptive immune cells. The E6 and E7 proteins
of HPV-infected cells are recognized and act
specifically against these adaptive immune
cells [20]. Ovestal et al. demonstrated that
high-grade CIN was likely to regress due to
the specific reaction of adaptive immune cells.
Higher CD8+ cytotoxic T-lymphocyte numbers
and lower CD138+ B-lymphocyte numbers are
present in cases of lesion regression [36].

In conclusion, HR-HPV infection cleared after
successful LEEP conization in most patients.
HPV DNA loads >500 RLU/PC, age, without
condom controception and low local immunity
are important high risk factors of HPV per-
sistence after LEEP. Local immune status in
patients with HPV persistent infection needs
further studies.
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