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ABSTRACT

Objective: To explore diagnostic values of sCD163 with PCT and HS-CRP in diagnosing infection among patients with gynecolog-
ical malignant tumors and fever.

Study Design: Cross-sectional, observational study.

Place and Duration of Study: Huzhou Maternity & Child Health Care Hospital, China, from May 2018 to February 2020.
Methodology: A total of 119 patients with gynecological malignant tumors and fever were divided into infected group (70
cases) and non-infected group (49 cases), according to the blood bacterial culture results and clinical symptoms. Serum PCT,
HS-CRP, sCD163 level were compared. Pearson correlation was performed to analyse correlation of sCD163 with PCT and HS-
CRP. The area under the curve (AUC) score was calculated from receiver operating characteristic curve (ROC).

Results: Serum sCD163, PCT and HS-CRP levels in infected group were all elevated compared to non-infected group (all p
<0.001). Pearson correlation analysis showed that sCD163 was positively correlated with PCT and HS-CRP (r = 0.596, p <0.001;
r=0.744, p <0.001, respectively). The AUC of sCD163 + PCT + HS-CRP combined detection for predicting early infection in
patients with gynecological malignant tumors and fever was 0.905 (95% ClI: 0.855-0.956), which was greater than sCD163, PCT,
and HS-CRP detected alone.

Conclusion: Combined detection of sCD163 with PCT and HS-CRP has a high diagnostic efficiency for early infection in patients
with gynecological malignant tumors and fever, which is better than that of sCD163, PCT or HS-CRP alone. It can be used as an

effective auxiliary examination method and an indicator for differential diagnosis.
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INTRODUCTION

Feveris one of the common clinical symptoms; and sometimes
the first and the main symptom of malignant tumors." Feverin
tumor patients can be due to infectious and non-infectious
causes; non-infectious fever accounts for over 23% of fever
casesintumor patients.” For patients with malignanttumors, in
addition to fever-producing infections like bacteria and fungi,
the tumor cells themselves can also release pyrogenic factors
and cause non-infectious fever.? In addition, use of
chemotherapy drugs and blood products or other non-infec-
tious factors canalso cause fever.*’
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The difficulty in distinguishing between these causes often
leads to the irrational use of anti-infective agents that will
exacerbate the propagation of resistant bacteria and increase
the possibility of multiple infections. Therefore, it is of great
importance to quickly and accurately diagnose early infections
in patients with malignanttumorsandfever.

Blood culture is the gold standard for definitive diagnosis of
infections. However, it takes long with a low positive rate.’
Routine hematology indicators are often affected by factors
suchas corticosteroids or chemotherapy use, and bone marrow
status of tumor patients, showing poor sensitivity and
specificity. As a precursor protein of calcitonin, procalcitonin
(PCT) iscommonly used as a serum markerin the diagnosis and
differential diagnosis of systemic bacterial infections in
patients. However, PCT levels in patients with gram-negative
bacterial infections are significantly higherthan those in gram--
positive bacterial infections, thus limiting its role in monitoring
gram-positive bacterial infections.” High-sensitivity C-reactive
protein (HS-CRP) is widely used in the early detection and diag-
nosis of various diseases including those related to infection.
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Butasitis easily affected by multi-system disease factors, such
as those of the digestive system, cardio-cerebrovascular and
endocrine system, etc., its sensitivity and specificity inthe diag-
nosis of deep fungal infections are low.*Therefore, it is particu-
larly important to selecta convenient and effective indicator for
detectinginfection.

Hemoglobin scavenger receptor (CD163) is a transmembrane
molecule found exclusively on the cell membrane of the mono-
cyte-macrophages system so far. Endotoxin can induce CD163
to shed and become soluble CD163 (sCD163).°Under the effect
oftumors,infectionsandotherdiseases, macrophagesareover-
expressed, CD163 is shed into the blood or tissue fluid, and the
level of SCD163 will be significantly increased. This is a marker
of macrophage activation.” A study has shown that sCD163
may be a sensitive indicator of early sepsis, and the changes in
its levels can be used as early predictors of organ failure."*One
study has also demonstrated that serum sCD163 levels in
patients with severe bacterial infections are elevated
comparedtonormal controls.”” At present, there are few reports
on the diagnostic value of sCD163 combined with PCT and HS-
CRPin infection occurring in patients with gynecological malig-
nanttumorsandfever.

The purpose of this study was to explore the diagnostic value of
combined detection of sSCD163 with PCT and HS-CRPin infection
among patients with gynecological malignant tumors and
fever.

METHODOLOGY

This research was carried out in the Huzhou Maternity & Child
Health Care Hospital, China, from May 2018 to February 2020.
This study was approved by the hospital Ethics Committee. A
total of 119 patients with gynecological malignant tumors and
fever were selected as the research subjects. The diagnostic
criteriaforfeverwereaxillary body temperature > 38°Cforover
6 hoursor>38.5°Cforonetime. Thediagnostic criteriaforinfec-
tion were the corresponding clinical manifestations and signs;
and/or imaging examination clearly identifying the focus of
infection; and/or a diagnostic basis in etiology or serum
immunology. Inclusion criteria were those diagnosed as malig-
nant tumors based on pathological or cytological diagnostic
criteria with fever; not being already treated with antimicrobial
agents; and patients aged =18 years old. Exclusion criteria
were patients aged <18 years old; those who died within 24
hours of enrollment; patients with agranulocytosis
(<0.5x10°/L); patients with HIV infection, type 2 diabetes, viral
hepatitis, and autoimmune diseases; patients with blood bacte-
rial cultureresults suspected of contamination; non-gynecolog-
ical malignant tumor patients; mental illness patients; and
feverpatientsinduced by non-infectious factors such as allergic
reactions, chemotherapy drugsorblood products.

Blood bacterial culture was performed for all patients before
treatment, and they were divided into the infected group (70
cases) and the non-infected group (49 cases), according to the
blood bacterial cultureresultsandclinical symptoms.

The 5 mL fasting cubital venous blood was collected from all
objects, centrifuged, and the upper serum was taken. Anephelo-
metric analyser (Siemens, BN™ Il System) was used to deter-
mine the CRP level; and a tubular chemiluminescence analyser
(Nanjing Norman Biological Technology, Norman-100) was used
to determine the PCT level. Serum PCT level was determined by
chemiluminescence immune assay; HS-CRP level by high-sensi-
tivity immunoturbidimetry; and serum sCD163 level by double-
antibody sandwich ELISA.

SPSS version 25.0 statistical software was used for analysis.
Enumeration data was expressed in n (%). Kolmogorov-S-
mirnov test and Shapiro-Wilk test were used for the evalua-
tion of the normality of measurement data. Measurement data
with normal distribution were expressed by Mean = SD and
independent sample t-test was conducted. Pearson correlation
was performedtoanalysethe correlationofsCD163 with PCTand
HS-CRP.

The area under the curve (AUC) score was calculated from the
receiver operating characteristic curve (ROC). The p <0.05 was
statistically significant.

RESULTS

Amongthe 119 patients, all were females, aged 34-71 (62.38
3.56) years; the body temperature was 38.5-41.5 (39.54 +
0.72)°C; there were 37 cases of ovarian cancer (31.09%), 43
cases of cervical cancer (36.13%), and 39 cases of endometrial
cancer(32.77%).

Serum sCD163, PCT and HS-CRP levels in the infected group
were all elevated compared to the non-infected group (all p
<0.001, Tablel). Pearson correlation analysis of serum sCD163
with PCT and HS-CRP was performed in the infected group. The
results showed that sCD163 was positively correlated with PCT
and HS-CRP (r = 0.596, p <0.001; r=0.744, p <0.001, respec-
tively,asshowninFigure1).

Tablel: ComparisonofserumsCD163,PCTandHS-CRPlevelsbetweenthe
twogroups.

Parameter Infe;::(it;g)roup Non-in(f:g?:) group p-value
sCD163 (pg/mL) | 137.24+9.86 94.54+4.64 <0.001
PCT (ng/mL) 11.66x1.21 0.71+0.10 <0.001
HS-CRP (mg/L) 88.78+4.33 58.86+2.43 <0.001

The AUC of sCD163 was 0.824 (95% CI: 0.752-0.897), the
optimal cut-off value 98.78 pg/mL, sensitivity 85.90%, and
specificity 61.80%. The AUC of PCT was 0.740 (95% Cl:
0.650-0.830), the optimal cut-off value 10.40 ng/mL, sensitivity
70.30%, and specificity 74.50%. The AUC of HS-CRP was 0.818
(95% CI: 0.743-0.893), the optimal cutoff value 61.42 mg/L,
sensitivity 90.60%, and specificity 56.40%.

The AUC of sCD163 + PCT + HS-CRP combined detection for
predicting early infection in patients with gynecological malig-
nant tumors and fever was 0.905 (95% CI: 0.855-0.956), sensi-
tivity 90.60%, and specificity 70.90%. The AUC of combined
detection was greater than sCD163, PCT, and HS-CRP detected
alone,asshowninTablellandFigure 2.

1054

Journal of the College of Physicians and Surgeons Pakistan 2020, Vol. 30(10):1053-1057



Diagnostic value of sCD163 combined with PCT and HS-CRP in patients with gynecological malignant tumors and fever

Table Il: ROC curve analysis results.

sCD163(pg/mL)

Figure 1: Correlation between serum sCD163 and PCT (red line, r =
0.596, p <0.001), HS-CRP (purple line, r = 0.744, p <0.001) in the
infected group (n = 70).
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Figure 2: ROC curves of early detection of sCD163, PCT, HS-CRP and
the combined detection of patients with gynecological malignant
tumors and fever.

DISCUSSIONS

Studies have demonstrated that PCT level is low in normal
organisms, but it will experience a rapid rise in the presence
of infections caused by fungi or bacteria, and it is positively
correlated with the degree of infection.”” When patients’
infection is controlled, PCT level is significantly reduced with
relatively higher specificity and sensitivity. Under the action
of fungi, bacteria and other pathogenic bacteria, PCT level
increases significantly. It is of important clinical value in the
diagnosis of bacterial and non-bacterial infections.*

Parameter sCD163 PCT HS-CRP sCD163+PCT+HS-CRP
AUC 0.824 0.740 0.818 0.905
95%Cl 0.752-0.897 0.650-0.830 0.743-0.893 0.855-0.956
Sensitivity (%) 85.90 70.30 90.60 90.60
Specificity (%) 61.80 74.50 56.40 70.90
CRP is an acute phase reaction protein. It is synthesised by
the liver in the early stress response to severe factors. Its
el % level will rise rapidly at the later stage of infections, and is
92 positively correlated with the degree of infections. It is a
121 marker of systemic inflammatory response.”® An HS-CRP
~ "% 5 | test is more sensitive than a standard test for detecting
2 114 2 16
,§) | a8 é CRP.
= & . i i g
Q 104 L8 3 sCD 163 is a monocyte- and macrophage-specific scavenger
- receptor, and an important marker of macrophage activa-
o -84 tion."” Studies have reported that the inflammatory
| 6 response can stimulate the massive release of sCD163,
s ] . i . ] whose role is important in inflammatory and infectious
120 130 140 150 160 170 diseases.?®

This study revealed that the levels of sCD163, PCT and HS-
CRP in the infected group are significantly elevated
compared to the non-infected group. This indicates that
sCD163, PCT and HS-CRP levels are elevated when patients
with gynecological malignant tumors and fever become
infected. sCD163, PCT and HS-CRP play a major role in moni-
toring infectious diseases. Su et al. has demonstrated that
serum soluble trigger receptors sCD163 and PCT can be
used to predict the prognosis of patients with sepsis."

Knudsen et al. has reported that PCT with a high diagnostic
value as a marker of bacterial infection is superior to
sCD163; however, sCD163 may help identify patients
quickly with systemic bacterial infection.’® Research by
Zakariah et al. has shown that HS-CRP is a sensitive marker
for diagnosing infected diabetic foot ulcer.”

ROC analysis is used to evaluate the test efficacy of sCD163
combined with commonly used clinical infection markers
PCT and HS-CRP. The results show that the AUC of sCD163
combined with PCT and HS-CRP is significantly larger than
that of sCD163, PCT or HS-CRP alone, and the sensitivity
and specificity are higher. It suggests that the combined
detection of sCD163 with PCT and HS-CRP has a high diag-
nostic value for early infection.

There are some limitations to be noted. The gynecological
malignant tumors included in this study are limited to
ovarian cancer, cervical cancer, and endometrial cancer.
This study is a retrospective analysis with small sample size,
and further large-sample prospective studies are still
needed to confirm the results. In the infected group, the
coexistence of infectious fever and non-infectious fever
cannot be ruled out completely. As blood bacterial culture is
affected by many factors, there may be false negative
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patients with blood-borne infections included in the non-in-
fected group.

CONCLUSION

The combined detection of sCD163 with PCT and HS-CRP
has a high diagnostic efficiency for early infection in
patients with gynecological malignant tumors and fever,
which is better than that of sCD163, PCT or HS-CRP alone. It
can be used as an effective auxiliary examination method
and an indicator for differential diagnosis.
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