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Objective: To investigate whether patients with epithelial ovarian cancer were affected by
delayed chemotherapy during the coronavirus disease pandemic in 2020.

Materials and Methods: A delay of more than 21 days in the planned chemotherapy was
defined as “delayed chemotherapy.” Forty-five patients with epithelial ovarian, fallopian
tube, and peritoneal cancer were delayed between January 1 and March 30, 2020 in the
First Affiliated Hospital of Chongqing Medical University. Thirty-two cases were enrolled in
this study. Neoadjuvant chemotherapy was used in 8 cases; palliative chemotherapy was used
in 5 cases; and maintenance chemotherapy was used in 19 cases. Data included age,
pathological type, surgical pathological stage, chemotherapy time and CA125 levels were
collected. The half-life of CA125 and the decrease in CA125 levels before and after delayed
chemotherapy were calculated.

Results: No patient got coronavirus disease. Compared with patients of ovarian cancer,
fallopian tube epithelial cancer and peritoneal epithelial cancer in the same periods in 2019,
the half-life of CA125 in neoadjuvant chemotherapy group and recurrence chemotherapy
group were more than 20 days, but there was no significant difference. Only when the
delayed chemotherapy took place before CA125 turned negative, accompanied by an interval
of more than 60 days, the CA125 half-life and the decreased range of CA125 were totally
affected.

Conclusion: There was no evidence to support that once chemotherapy was delayed it
would influence the decrease of CA125, but whether it would affect the long-term effects
such as recurrence and five-year survival rate remains to be further followed up.
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Introduction
The coronavirus disease in 2020 has shown a global outbreak and become
a worldwide healthcare concern. This disease can be asymptomatic, but can also
devolve into acute respiratory distress syndrome in some cases. Patients with co-
morbidities are susceptible to aggressive infections and even death. The fatality rate
for infected cancer patients in China is 28.6%, compared to the rate of 2.3%
observed in the entire population of coronavirus disease pandemic in 2020.'
Cancer patients need continuous care; for example, ovarian cancer patients need
regular chemotherapy after diagnosis or operation, and their potential exposure to
coronavirus disease pandemic in 2020 could carry a high risk or even become fatal.
Therefore, on January 24, 2020, the Chinese government activated a first-level public
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health emergency response, for example, most hospitals
stopped regular patient treatments, including those for cancer
patients. On March 12, 2020, the government initiated
a second-level response, and hospitals began to accept cancer
patients cautiously and safely. Whether the delay in planned
chemotherapy during this 2-month period showed adverse
effects on cancer patients is unknown, and the extent of these
effects remains to be elucidated. In this study, we examined
the effects of delayed chemotherapy and calculated the
decline in CA125 levels in epithelial ovarian cancer patients.

Materials and Methods

Data Collection

From March 1 to June 30, 2020, 45 patients with ovarian
epithelial cancer, fallopian tube epithelial cancer and perito-
neal epithelial cancer were given delayed chemotherapy in
the First Affiliated Hospital
University. They were treated with Paclitaxel combined

of Chongqging Medical

with platinum chemotherapy, and chemotherapy types
included maintenance chemotherapy after operation (6
times), palliative chemotherapy after recurrence and neoad-
juvant chemotherapy (3—4 times). The study was approved
by the appropriate Institutional Review Board of First
Affiliated Hospital of Chongqing Medical University, and
written informed consent was obtained from all subjects.

Exclusion criteria were as following: a) delayed che-
motherapy due to adverse reactions of chemotherapy or
other physical discomfort; b) with a normal CA125 level
in the treatment of ovarian cancer, fallopian tube cancer
and peritoneal epithelial cancer; c) those who change the
plan in the course of chemotherapy: patients diagnosed as
relapse after March 2020; d) those who are not satisfied
with cytoreductive surgery (not reaching RO, R1); and e)
incomplete data were collected.

Thirty-two patients were included. Data was collected
from the beginning of treatment to the last chemotherapy
including age, pathological type, surgical pathological stage,
chemotherapy time and CA125. The interval of delayed
chemotherapy was defined as more than 21 days (3 weeks).

In the same way, 49 cases with diagnosis as ovarian
cancer, fallopian tube cancer and peritoneal epithelial can-
cer cases were collected in January 1 to March 30, 2019,
and 32 cases were enrolled as control group.

CAI125 Calculation
CA125 half-life calculation method: formula: T1/2=DT/2log
(Cal)/(Ca2), the half-life of CA125 is obtained. Cal is the

concentration of CA125 in serum before treatment, and Ca2
is the value of CA125 in normal serum for the first time after
operation. If the value of CA125 is high after operation, the
lowest value in 3 months after operation should be used
instead. DT is the number of days between Cal and Ca2.
The decrease of CA125: calculating the extent of
CAI125 level before and after delayed chemotherapy. The
ratio of delayed chemotherapy before was calculated as
(Ca'-Ca)/Ca™", delayed chemotherapy after was calcu-
lated as (Ca-Ca™')/Ca. Ca' is the concentration of
CA125 in serum before delayed chemotherapy happened,
Ca is the concentration of CA125 in serum as delayed

' is the concentration of

chemotherapy happened, Ca*
CA125 in serum after delayed chemotherapy happened.

“+” means decrease and “-”’means increase.

Statistical Methods

All statistical analysis was conducted with the statistical
computing and graphic drawing language. SPSS 23 statistical
software was used for analysis. 7-test was used for normal
distribution data and nonparametric test was used for non-
normal distribution data, P < 0.05 was statistically significant.
Sample less than 3 was not used for statistical analysis.

Result

The Characteristic of Patients and the
Comparison of CAI125 Half-Life (T1/2) in
2019 and 2020

Thirty-two cases in 2020 were analyzed as delayed che-
motherapy. The ages were equal to 56-57 years old, the
total T1/2 was not different (P=0.904) compared with 32
cases involved in 2019. Data was analyzed in sub-group,
CA125 half-life was higher than 20 days in neoadjuvant
chemotherapy group (23.05+5.03 VS 19.07+6.65) and pal-
liative chemotherapy group (27.90+8.89 VS 19.17+6.72),
but there was no significant difference compared with
those in 2019. At the meantime, there were no difference
in FIGO stage and Histologic type (see Table 1).

Comparison of T1/2 and Decrease
Extend in Sub-Group of Delayed
Chemotherapy

Six characters of delayed chemotherapy were divided as
following: 1) the aim of chemotherapy, maintain che-
motherapy or not; 2) FIGO stage, early or not; 3) histologic
type, high grade serous nor not; 4) delayed chemotherapy
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Table |1 The Characteristic of Patients and the Comparison of CA125 Half-Life (T1/2) in 2019 and 2020
Characteristic 2020 TI1/2 in 2020 2019 TI1/2in 2019 P
Age(y) 56.03(36-69) 18.08+8.35 57.06(42-74) 17.95+8.68 0.904
Chemotherapy type*
NACT 8(25%) 23.05+5.03 7 (21.88%) 19.07+6.65 0.21
PCT 4(12.5%) 27.90+8.89 7 (21.88%) 19.17+6.72 0.09
MCT 20 (62.5%) 14.13+6.69 18 (56.25%) 17.04+10.19 0.30
FIGO stage
| 1 (3.13%) 21.9289 3 (9.38%) 14.11 /
1l 10 (31.25%) 14.52+5.69 4 (12.5%) 23.86%12.37 0.69
1l 18 (56.25%) 18.63+8.08 21 (65.63%) 16.85+6.65 0.45
v 3 (9.38%) 25.40%15.06 4 (12.5%) 20.71%15.47 0.71
Histologic type&
High grade serous 24 (75%) 18.3549.34 23 (71.88%) 17.2248.23 0.66
Endometrioid 1 (3.13%) 16.505 4 (12.5%) 17.88 /
Clear cell 5 (15.62%) 15.25 1 (3.13%) 10.45 /
Other 2 (6.25%) 22.72 4 (12.5%) 24.12 /

Notes: *Chemotherapy type includes neoadjuvant chemotherapy (NACT), palliative chemotherapy (PCT) and maintenance chemotherapy (MCT), and histologic type
including high grade serous adenocarcinoma, endometrial adenocarcinoma, clear cell carcinoma and unclassified adenocarcinoma.

occurred before or after CA125 turned negative; 5) delayed
chemotherapy intervals, longer than 60days nor not and 6)
delayed chemotherapy course, more than 2 times nor not
(Table 2).

There were four clinical characters affecting CA125
T1/2: the aim of chemotherapy, delayed chemotherapy
occurred before or after CA125 turned negative, delayed
chemotherapy intervals and delayed chemotherapy course.
When delayed chemotherapy took place before CA125
turned negative (21.47+7.92vs17.5349.25) as maintenance
chemotherapy or neoadjuvant chemotherapy (23.94
+6.83vs14.0846.88) more than 2 times (24.01
+6.87vs13.47+6.30), the interval was more than 60 days
(24.04+6.27vs11.3344.18), T1/2 increased obviously.
There was statistical significance (Table 2).

There were two clinical characters affecting CA125
declined ratio before delayed chemotherapy: delayed che-
motherapy occurred before or after CA125 turned negative
and delayed intervals. When delayed chemotherapy took
place before CA125 turned negative (0.17+0.33vs0.49
+0.55) and the interval was more than 60 days (0.25
+0.34 vs 0.45+0.49), CA125 declined slower. There was
statistical significance (Table 2).

Also, there were four clinical characters affecting
CA125 declined ratio after delayed chemotherapy: the
aim of chemotherapy, delayed chemotherapy occurred
before or after CA125 turned negative, delayed che-
motherapy intervals and delayed chemotherapy course.

When delayed chemotherapy took place before CA125
turned negative (0.04+0.19vs0.48+0.34) as maintenance
chemotherapy or neoadjuvant chemotherapy (0.20
+0.34vs0.49+0.32) more than 2 times (0.09+0.23vs0.57
+0.31), the interval was more than 60 days (0.19
+0.37vs0.45+0.32), CA125 declined slower. There was
statistical significance (Table 2).

As a result: if the delayed chemotherapy took place
before CA125 turned negative, and also the interval was
more than 60 days, the CA125 half-life and the decreased
range of CA125 were totally affected to patients with
ovarian epithelial cancer, fallopian tube epithelial cancer
and peritoneal epithelial cancer.

Discussion

How to treat patients with ovarian cancer during corona-
virus disease pandemic in 2020? There were few clinical
guidelines and expert recommendations during the coro-
navirus disease pandemic in 2020.> Nonoperative con-
servative treatment including pharmacological therapies
should  be
implemented.® Health risk assessment by patient history

for  hormone-sensitive  pathologies
and coronavirus disease pandemic in 2020 test before
elective surgery are pivotal to protect both patients and
healthcare providers.* As the epidemic disease was in
control, regular treatment such as chemotherapy and
operation are orderly recovered and return to normal
way. In the special past days, what would happen without
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Table 2 Comparison of CA125 T1/2 and CAI25 Decrease Extent

Sub-Type (N) TI/2 Ratio of DC Before Ratio of DC After
The aim of chemotherapy: maintain chemotherapy or not
YES(19) 14.08+6.88 0.31£0.37 0.49+0.32
NO(13) 23.94+6.83 0.43+0.66 0.20+0.34
P 0.002 0.084 0.027
FIGO stage
I-I(10) 18.53+5.87 0.36+0.36 0.43+0.37
N-1v(22) 30.97+22.04 0.36+0.54 0.31£0.36
P 0.13 0.99 0.453
Histologic type
High serous(24) 26.13£15.77 0.32+0.52 0.3240.35
Others(8) 33.03+30.10 0.49+0.40 0.38+0.40
P 0.41 0.397 0.719
Delayed chemotherapy occurred before or after CA125 turned negative
Before (19) 21.47£7.92 0.49+0.55 0.48+0.34
After(13) 17.53+9.25 0.17+0.33 0.04£0.19
P 0.001 0.001 0.001
The interval period more than 60 days
NO(I5) 11.33+4.18 0.25+0.34 0.19£0.37
YES(17) 24.04+6.27 0.45+0.49 0.45+0.32
P 0.000 0.013 0.033
Delayed chemotherapy course, more than 2 times nor not.
2 times 24.01+6.87 0.39+0.61 0.57+0.31
More than 3 times 13.47+6.30 0.34+0.39 0.09+0.23
P 0.000 0.301 0.000

Notes: Chemotherapy type: YES means maintenance chemotherapy (MCT), neoadjuvant chemotherapy and palliative chemotherapy divided to NO. Histologic type
including High grade serous adenocarcinoma and others, others including endometrial adenocarcinoma, clear cell carcinoma and unclassified adenocarcinoma.

any treatment for patients with ovarian cancer for more
than two months? CI Nagel® had reported that there was
no difference detected in survival between patients who
required dose adjustments and treatment delays because
of side effect. In this report 56% patients had a delay
between 3 to 14 days and 42% of patients had a delay
greater than 14 days. Also, study has reported that®
delayed palliative chemotherapy with recurrent ovarian
cancer had no adverse effect on survival. As a unique
time in 2020, the delayed period was obviously longer
than that. More clinical analysis was needed. We choose
CA125 changes as indicator to judge the possible side-
effect for overall survival.

CAI25 Variables

CA125 is the most common biomarker for diagnosis and
follow-up of ovarian cancer. It is a high molecular weight
glycoprotein with an elevated serum level (>35U/mL) in
50-90% of patients with ovarian cancer, especially

epithelial ovarian cancer, fallopian tube cancer and perito-
neal epithelial cancer. Study reported that’ the outcomes of
patients with pre-treatment serum CA125 < 35 U/mL were
better than those with serum CA125 > 35 U/mL. Many
features of CA125 have been explored for an association
with overall survival, such as the absolute value of CA125
at different time points during treatment, and pharmacoki-
netic parameters, including CA125 half-life or time-to-
nadir.®

CA125 changes, including reduction or increase, at
a predetermined time point after the beginning of treat-
ment. The best prognostic results appear if CA125 reduced
to normal level after the third cycle.” The reduction of
CA125 reported a good relationship with longer overall
survival, with longer progression free survival and overall
survival.'” Nadir of CA125 was the most powerful pre-
dictor of survival when patients treated with primary
debulking surgery or both primary debulking surgery and
neoadjuvant chemotherapy-interval debulking surgery."'

submit your manuscript

518

Dove

Cancer Management and Research 2021:13


http://www.dovepress.com
http://www.dovepress.com

Dove

Yi et al

Because we had more neoadjuvant chemotherapy and
recurrence cases which did not take operations during
delayed intervals, nadir of CA125 were not chosen as
treatment effects especially surgery.

Most studies reported that CA125 half-life was most
important variable about CA125-related time-to-event.'?
Since 1988, half-life has been the most studied kinetic
parameter in patients with advanced ovarian cancer.
Also, we chose CA125 half-life as main interest factor
for this study, it is reported that patients with a CA125
half-life less than 20 days had 1.8 times (43 vs 11 months)
longer survival times than those with a longer CA125 half-
life."* In neoadjuvant chemotherapy and palliative che-
motherapy cases after recurrence, the half-life of CA125
was more than 20 days. Although there was no statistical
difference, there might be a risk of affecting the survival
time. Whether it is affected, further studies will be
designed to confirm.

The Explanation of CA125 Changes
Although the CA125 half-life showed no statistical differ-
ence, subgroup analysis showed that delayed chemother-
apy had a side-effect on the decrease of CA125. CA125
increased in 8 patients after delaying conventional che-
motherapy, and 6 patients still showed a small increase in
CA125 after the second follow-up chemotherapy. Due to
the small increase, it was still within the normal range, and
no further treatment was given such as changing the che-
motherapy scheme.'*

In the palliative and neoadjuvant chemotherapy cases,
the average level of T1/2 was more than 20 days, espe-
cially in patients with high CA125 level before treatment,
and then there was no significant difference compared with
that in 2019. The possible reasons might be as follows:
firstly, due to the small sample size, the increase of stan-
dard deviation between samples lead to no statistical dif-
ference. Secondly, when the decrease of CA125 was not
satisfactory and exceeded the normal range, the drug-
resistant patients were considered and changed the che-
motherapy scheme, which was excluded from the clinical
data analysis. As these patients were not included in the
statistics, it was possibly the reason for no statistical
difference. Therefore, whether it will affect the follow-up
progress of the disease, we look forward to the results of
survival analysis in the future, which can be preparation

for registering clinical follow-up experiments.

Possible of Ovarian Cancer Biomarkers

Though many patients were diagnosed with evaluated
CA125 or HE4 value, there were still some patients who
were in low level that they were diagnosed with ovarian
cancer. Thus, the present study aimed to explore if there
was a role for these parameters that were simple and
accessible in the preoperative to find epithelial ovarian
cancer, especially in these who were in negative CA125
and HE4 value and make a judgement of the characteristic
of the tumor. In recent years, there are more and more
advanced equipment to detect pelvic mass, such as differ-
ent kinds of cancer antigen (CA125, CEA, CA199, AFP),
pelvic MRL'>'® When patients are suspicious for devel-
oping malignant tumor, more senior technology and con-
sumption are truly needed. Completed blood count and
ultrasonography for women are easy to get and at rela-
tively low cost. Chronic inflammation has been associated
with the carcinogenesis of different types of tumors,
including ovarian cancer, and neutrophil, lymphocyte are
common inflammation cells in blood cell. And neutrophil-
to-lymphocyte ratio and platelet-to-lymphocyte ratio are
considered predictive factors for survival in ovarian
cancer.'”'® More blood biomarkers and image results

should be comprehensively considered.

Conclusion

Although the spread of coronavirus disease pandemic in
2020 continues globally, the subsequent impact on cancer
patients during this time remains unclear. Our study found
no evidence that the delay in chemotherapy caused by
uncontrollable factors during this pandemic affects the
decline in CA125 levels and the effects of chemotherapy.
However, longer follow-ups to examine the effects on
recurrence interval and survival time will be needed in
the future.

Highlights

e Planned chemotherapy for epithelial ovarian, fallopian
tube, and peritoneal cancer was delayed by 60 days
during coronavirus disease pandemic in 2020.

e Although the half-life of CA125 tended to be higher in
those with delayed chemotherapy, the difference was
not significant.

e One delay in chemotherapy may not influence the
decrease in CA125 levels in epithelial ovarian cancer
patients.
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Research Involving Human

Participants
All procedures performed in our studies involving human

participants have been approved by the ethics committee
of First Affiliated Hospital of Chongqing Medical
University and have therefore been performed in accor-
dance with the ethical standards laid down in the 1964
Declaration of Helsinki and its later amendments.

Disclosure
The authors have declared that no competing interest exists.
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