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ABSTRACT

Background: Sepsis is a serious impaired organ function as a result of immune dysregulation for infection. Blood culture is
considered the gold standard for diagnosis of blood-stream infections, but it can be delayed up to 7 days to give a negative
result. This delay makes clinicians often depend on further parameters as CBC, C-reactive protein (CRP) and proacalcitonin.
Neutrophil CD64 is a glyco-protein produced at low concentration on inactive neutrophilic cell surface and obviously up
regulated with the beginning of sepsis.

Methods: This study is a prospective cohort study done on 55 postoperative adult patients of elective surgeries, 33 postoperative
patients with sepsis and 22 postoperative patients without sepsis, the majority of patients had more than 2 evaluations. The
following parameters were done for each patient as CBC, CRP, neutrophil CD64 and blood culture. Also, follow-up samples
were taken from septic group and depending on outcome, reclassification was performed for them as continued sepsis group
(n =18) and improved group (n = 15).

Results: Neutrophil CD64, N/L ratio and CRP levels were significantly increased in patients with sepsis when compared with
those without sepsis (P < 0.05). The cutoff values of CD64 at 43.6% and 65.2 detected sepsis at 1* and 3 postoperative days
with 90.9%, 78.8% sensitivity and 86.4%, 90% specificity. When CD64 was combined with CRP measurement, improved
diagnostic performance was noticed with specificity 100%, PPV 100%, sensitivity 72.7% and NPV 50%. Combining CD64
with N/L ratio also improved the diagnostic performance with specificity 100%, sensitivity 66.7%, NPV 45% and PPV 100%.
Assignificant difference in levels of neutrophil CD64, N/L ratio and CRP (P < 0.01) were found between continued sepsis group
and clinically improved group by using delta change percentage (dc%).

Conclusion: For postoperative sepsis, neutrophil CD64 is a good promising maker in diagnosis and follow up of patients.
Combination of neutrophil CD64 with CRP and N/L ratio are better for diagnosis.
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INTRODUCTION of patients. But, its incidence rate in emergency surgeries
accounts for 5 - 10 %!,

Sepsis is caused by impaired regulated response of

immunity to microbes and this definition was published Diagnosis depends on general criteria as fever,
by third international consensus definitions for sepsis and blood pressure, pulse and organ failure signs and these
septic shock in 2016, Its occurrence among areas differs manifestations are similar to systemic inflammatory
according to infection risk factors and infection control immune response syndrome (SIRS) and this causes
facilities?. delaying in the management of casesl..

Intrahospital mortality due to sepsis accounts 17% Blood culture is considered the mainstay for infection
of mortality inside hospitalsi®. Postoperative sepsis in diagnosis, although it can be delayed up to 7 days to give
elective surgeries incidence rate is rare and accounts 1% a negative result!®.
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So, biomarkers have been considered with other
laboratory findings for physicians in deciding for
postoperative management!”.

CBC, CRP and procalcitonin have been most routinely
used, but still suffer from false negative and false positive
resultst®l.

A particular promise for neutrophil CD64 has been
found in diagnosis of postoperative sepsis®. It can
discriminate sepsis from non-septic systemic inflammatory
response syndrome (SIRS) as published in many studies!'®.

It is a glycoprotein on cell surface that is involved in
phagocytosis and antibody-dependent cellular toxicity
(ADCO)MI. Tt is expressed on monocytes and macrophage
but its concentration is low on inactive neutrophils which
increases with the beginning of sepsis!®!.

AIM TO THE WORK

Our aim was to assess the diagnostic and prognostic
performance of neutrophil CD64 in postoperative sepsis
and to detect best combinations of CD64 with other
parameters for early diagnosis of sepsis.

MATERIAL AND METHODS

Study Design

A prospective cohort study was done at Ain Shams
University hospitals’ general surgery departments and
surgical ICUs, over a three-month duration.

Group Classification:

One hundred and thirty-three sepsis evaluations were
done on patients of elective surgeries. They were divided
into 80 evaluations for sepsis group (n=33) collected on 2
or 3 episodes mainly postoperative 1%, 3 and 5" days and
53 evaluations for control group (postoperative patients
with no signs of infection) (n=22) and collected on 2 or 3
episodes (1 preoperative evaluation and 2 evaluations on
1** and 3™ postoperative days).

Septic group was further reclassified during follow
up into continued sepsis patients (z = 18) and clinically

improved patients (z = 15) which included those who
manifested clinically and laboratory improvement.

Collection of Data:

Full history taking, examination and laboratory
assessment were done for all patients. Also,

Demographic data were collected including age, sex
and sepsis risk factors involving associated comorbidities,
surgical procedures and postoperative outcome.

Diagnosis of Sepsis:

A quick version (qQSOFA) helps physicians in identifying
possible sepsis in settings.

Inclusion Criteria:

Sepsis was suspected in patients with at least two of the
three qSOFA criteria used in settings!'!l:

1. Respiratory rate of 22 or more breaths / minute,
2. Disturbed mental status,

3. Systolic blood pressure of 100 mm Hg or less.

Exclusion Criteria:

Patients less than 18 years were excluded and patients
who had preoperative infections.

ETHICAL CONSIDERATION

Informed consents were taken from included patients
in surgical departments in a private place, Ain Shams
University. Approval of the study was by the research
ethics committee of Ain Shams University Hospitals (Reg.
No FWA 000017585).

Sample Collection and Measurements:

Peripheral blood samples were taken when patients
were suspected to have sepsis manifestations. They were
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subjected for three times evaluations at 1%, 3™ and 5"
postoperative days (1*, 2" and 3™ follow up, respectively),
while one time of preoperative sampling from control
group was obtained with two postoperative samples at 1%
and 3" postoperative days.

CBC samples were measured by SYSMEX XN-1000
analyzer. CRP was analysed by automated chemistry
system (Cobas ¢311).

CD64% was assessed by flowcytometry!'™? using
Leuko64 kit (Trillium Diagnostics, Scarborough, ME,
USA).

Blood cultures were collected from 24 patients. Eight
to ten mL blood were inoculated into BACT/Alert blood
culture bottles.

Statistical Method

Statistical Package for Social Science (IBM SPSS)
version 27 was used for data. Qualitative data were

Table 1: Demographic data for the two studied groups.

presented as number and percentages. Parametric data
were presented as ranges and mean while median. Non-
parametric data were presented as median and inter-
quartile range.

Receiver operating characteristic (ROC) curve was
constructed to rank independent factors. Diagnostic
validity test (sensitivity, specificity, NPV and PPV values)
was used for CD64, CRP and CBC parameters.

RESULTS

Comparison between sepsis and control patients with
demographic data were shown in the (Table 1).

Non significant differences between two groups were
presented regarding age, sex, associated comorbidities
and outcome postoperative patients (Tables 1,2 and 3)
(Figure 1).

Control grou Sepsis grou;
£orp PR g Test value P value Sig.
No. =22 No.=33
Median (IQR 38.5(30-48 44 (33 -56
Age (QR) ( ) ( ) -1.195# 0.232 NS
Range 18 -61 18 -70
Female 9 (40.9%) 11 (33.3%)
Sex 0.327%* 0.567 NS
Male 13 (59.1%) 22 (66.7%)
' ™
Control group  mPatients group
66.T%
59.1%
T0% -
60% - 40.9%
50% -
40% -
30% -
20% A
10%
0%
Female Male
Sex
L A

Fig. 1: Comparison between control and sepsis groups regarding gender of the studied subjects
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Table 2: Characteristics of study groups as regards the associated comorbidities.

L Control group Sepsis group .
Comorbidities N > N " Test value P value Sig.
0.= 0.=

Medically free 11 (50.0%) 16 (48.5%) 0.012* 0.912 NS
Associated comorbidities 11 (50.0%) 17 (51.5%)

Polymylitis 1 (4.5%) 0 (0.0%) 1.528* 0.216 NS
Liver cirrhosis 1 (4.5%) 0 (0.0%) 1.528%* 0.216 NS
Severe mitral stenosis 1 (4.5%) 0 (0.0%) 1.528%* 0.216 NS
Fallot’s tetralogy 1 (4.5%) 0 (0.0%) 1.528%* 0.216 NS
unstable AF 1 (4.5%) 0 (0.0%) 1.528%* 0.216 NS
Mitral regurgitation 1(4.5%) 0 (0.0%) 1.528%* 0.216 NS
Rheumatic heart disease 4 (18.2%) 0 (0.0%) 6.471%* 0.011 NS
Chronic kidney disease 0 (0.0%) 1 (3.0%) 0.679* 0.410 NS
Paroxysmal AF 0 (0.0%) 1 (3.0%) 0.679* 0.410 NS
Recurrent glioma 0 (0.0%) 1 (3.0%) 0.679* 0.410 NS
Bronchial asthma 1 (4.5%) 1 (3.0%) 0.086* 0.769 NS
Hypertension 1 (4.5%) 4 (12.1%) 0.917* 0.338 NS
Epilepsy 1 (4.5%) 1 (3.0%) 0.086* 0.769 NS
Chronic liver disease 0 (0.0%) 5(15.2%) 3.667* 0.056 NS
Diabetes mellitus 2 (9.1%) 7 (21.2%) 1.417* 0.234 NS
Atrial fibrillation (AF) 4 (18.2%) 0 (0.0%) 6.471* 0.011 NS
Ischemic heart disease 1 (4.5%) 2 (6.1%) 0.059* 0.808 NS
Renal impairment 0 (0.0%) 3 (9.1%) 2.115% 0.146 NS

Table 3: Comparison between control and sepsis groups regarding final outcome.

Control group Sepsis group

No =22 No =33 Test value P value Sig.
Died 0 (0.0%) 5(15.2%)
Outcome Discharged 22 (100.0%) 27 (81.8%) 4.490%* 0.106 NS
Referred 0 (0.0%) 1 (3.0%)
(Table 4) shows that most sepsis group had clean of surgeries and most control group had clean type (20 out
contaminated (17 out of 33 surgeries represented as 51.5%) of 22 surgeries represented as 90.9%) of surgeries.

and dirty type (3 out of 33 surgeries represented as 9.1%)

Table 4: Distribution of surgeries according to the type of wound among two studied groups.

) . Sepsis Control )
Type of surgeries Name of surgeries P value Sig.
No. (%) No. (%)
Total number of clean surgeries 13(39.3%) 20(90.9%) 0.000 HS
Total number of clean contaminated surgeries 17(51.5%) 2(9.1%) 0.001 HS
Total number of dirty surgeries 3(9.1%) 0.0(0.0%) 0.146 NS

137



EARLY PREDICTOR OF POSTOPERATIVE SEPSIS

Seventeen out of twenty four of included postoperative
sepsis patients were positive in blood cultures. They showed
mainly Klebsiella species (7 out of 17 positive cultures
represented as 41.2%), followed by Acinetobacter species
(4 out of 17 positive cultures represented as 23.5%) and

other bacterial species were isolated e.g., Pseudomonas,
Streptococci, Staph aureus, and Candida species as shown
in (Figure 2). Three out of twenty four (12.5%) positive
blood cultures showed mixed growth of organisms.

' ™
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Fig. 2: Microbial presentation of positive blood cultures.

Laboratory data

As regards neutrophil CD64, N/L ratio and CRP, they
were significantly higher in sepsis patients than controls
during 1* and 2™ follow up. As regards white blood cells
(WBCs), there was no significant difference was found
during 1* follow up, while they showed significant increase
between sepsis and control groups during 2™ follow up.
For platelets, sepsis patients were significantly higher
than controls during 1% follow up only, but it showed non-

significant difference during 2™ follow up as shown in
(Tables 5 and 6).

CD64 showed no significant difference among
three evaluations of control group (preoperative and
postoperative 1*'and 2" follow up) were compared together
(P=0.169) and (P = 0.223) respectively (Table 7).

While WBCs and CRP levels were significantly high
(P < 0.005) among three evaluations of control group
(Table 7).

Table 5: Comparative analysis between two groups as regards the laboratory evaluation at 1% postoperative day (1% follow up).

Control grou Sepsis grou
1* follow-up £op PR g Pvalue Sig.
No.=22 No. =33
Median(IQR 11.3(9.6-13.3 13.4 (10.6 - 19.4
TLC an(IQR) ( ) ( ) 0.151 NS
Range 59-344 4.9-46
Median(IQR 6.9 (5.6-10.2 9.1(6.89-12.4
N (QR) ( ) ¢ ) 0.104 NS
Range 29-323 1.8 - 38.64
Median (IQR 193 (150 — 386 350 (227 - 524
PLT edian (IQR) ( ) ( ) 0.022 S
Range 24 - 601 36863
Median (IQR 1.7(1.3-4.6 72@2.1-11.6
N/L ratio fan (IQR) ( ) ( ) 0.002 HS
Range 0.4-134 0.6 -44.9
Median (IQR 12 (5.1-48 96 (48 —107.1
CRP (IQR) ( ) ¢ ) 0.000 HS
Range 2-101 3.6-513.7
Median(IQR) 39.95(11-78.2) 85.4(51.3-97.6)
CD64 % 0.003 HS
Range 3-99.8 6.44-99.9
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Table 6: Comparison between control and sepsis groups regarding laboratory data at 3" postoperative day (2" follow-up).

Control grou Sepsis grou
2" follow-up £ P g P value Sig.
No. =22 No.=33

Median(IQR 9.8(8.7-11.1 15.7(9.7-19

TLC (IQR) ( ) ( ) 0.032 S
Range 8.3-15.8 5-43.5
Median(IQR 7(6-82 93(7.1-142

N (IQR) ( ) ( ) 0.041 g
Range 1.8-12.3 24-29.6
Median(IQR 255 (199 - 291 285 (141378

PLT (IQR) ( ) ¢ ) 0.890 NS
Range 114 — 484 11-997
Median (IQR 39(1-54 8.8(3.9-12.1

N/L ratio QR) ( ) ( ) 0.015 S
Range 03-12 0.7-18.7
Median(IQR 48 (24 -48 96 (48 —100.2

CRP (IQR) ( ) ( ) 0.011 S
Range 2-96 2.7-146.1
Median(IQR) 45.8 (32.7-57.5) 89 (73 -97.8)

CD64 % 0.002 HS
Range 26.3-81.5 7.9-99.9

No significant difference between CD64 and N/L ratio
among three evaluations of control group was shown

but WBCs were significantly increased. CRP showed

Table 7: Comparative statistics of laboratory data among control group.

highly significant difference between preoperative and 1%
postoperative day evaluation as shown in (Table 7).

Control group

- P value Sig.
Pre-operative 15t follow-up 21 follow-up
TLC Median (IQR) 88(7.3-122) 11.3(9.6-133) 9.8(8.7-11.1) 0.018 S
Range 46-204 5.9-344 8.3-15.8
N Median (IQR) 44(3.8-6.2) 6.9 (5.6-10.2) 7(6-8.2) 0.005 HS
Range 1.4-159 29-323 1.8-12.3
LT Median (IQR) 280 (204 —476) 193 (150 —386) 255 (199 —291) 0.062 NS
Range 173 =751 24 - 601 114 — 484
. Median (IQR) 1.7 (1-3.6) 1.7 (1.3-4.6) 4424-54) 0.301 NS
N/L ratio
Range 03-738 04-134 0.3-10.3
CRP Median (IQR) 42(3.7-6) 12 (5.1 -48) 39(1-54) 0.007 HS
Range 2.37-48 2-101 03-12
D6 % Median (IQR) 19.9(9.2-43) 27.7(102-42.7) 45.8(32.7-57.5) 0.169 NS
Range 53-99.8 3-92 26.3-81.5

For correlations between sepsis biomarkers, at 1%
follow up, significant positive correlations were revealed
between CRP and CD64 and between N/L ratio and CD64

Table 8: Correlation of CD64 at 1% postoperative day (1* follow-up) with other laboratory data of sepsis patients.

(r = 0.596, 0.437), (P = <0.001, 0.011) while CD64 was
negatively correlated with lymphocyte count (r = —0.375,
P =0.032) as shown in (Table 8).

1 follow-up CD64 %

R P value Sig.
N -0.053 0.768 NS
L -0.375* 0.032 S
PLT -0.098 0.588 NS
N/L ratio 0.437%* 0.011 S
CRP 0.596** <0.001 HS
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There was positive correlation between CRP and of lymphocyte count with CD64 and platelet count with
CD64 at 2" follow up, but there were negative correlation CD64 as shown in (Table 9).

Table 9: Correlation of CD64 at 3™ postoperative day (2™ follow-up) with other laboratory data of sepsis patients.

CD64 %
21 follow-up -
R P value Sig.

N -0.023 0.899 NS
L -0.383* 0.028
PLT -0.363* 0.038
N/L ratio 0.141 0.435 NS
CRP 0.400* 0.021 S

ROC curve at 1* follow up revealed cutoff value of value that achieved the best diagnostic performance and
CD64% at 43.6% with specificity 86.36%, sensitivity achieved both sensitivity and specificity more than 50% as
90.91%, PPV 90.9% and NPV 86.4%. The cut off value shown in (Table 10).

for other parameters was calculated and estimated at the

Table 10: Sensitivity, specificity, NPV, PPV and area under the curve (AUC) of CD64 versus other laboratory markers at 1% postoperative
day (1* follow up).

Cut off point AUC Sensitivity Specificity +PV -PV
PLT >195 0.686 78.79 61.90 76.5 65.0
N/L ratio >2 0.754 81.82 61.90 77.1 68.4
CRP >24 0.818 87.88 66.67 80.6 77.8
CD64% >43.6 0.767 90.91 86.36 90.9 86.4
(Table 11) shows ROC curve at 2™ follow up revealed sensitivity, 100% specificity, 100% PPV and 50% NPV.
cutoff value of CD64 at 65.2% with specificity 90%,
sensitivity 78.79%, NPV 56.2% and PPV 96.3%. When CD64% was combined with N/L ratio, the best
diagnostic performance was achieved with specificity 100%,
When CD64% was combined with CRP, the highest PPV 100%, sensitivity 66.7% and NPV 45% (Table 11).

diagnostic performance was achieved with 72.7%

Table 11: Sensitivity, specificity, PPV, NPV and area under the curve (AUC) of CD64 versus other parameters at 3" postoperative day
(2 follow up).

Cut off point AUC Sensitivity Specificity +PV -PV
N/L ratio >5.4 0.758 69.7 80.0 92.0 44.4
CD64% >65.2 0.864 78.79 90.00 96.3 56.2
CRP >48 0.800 69.70 80.00 92.0 44.4
CD64%+ CRP - 0.842 72.73 100.00 100.0 50.0
CD64% + N/L - 0.801 66.67 100.00 100.0 45.0
ratio

Prognostic Evaluations Delta change (dc) percent was used with the following
equation:

During follow-up of septic patients; patients were
reclassified to two groups (continued sepsis patients (level of a studied parameter (after) - level (bcfore)XlOO
(n = 18) and clinically improved group (n = 15).

level before

140



Mustafa et al.

The following were the main results:

* As regards PLT count, significant difference was
revealed between both groups (P = 0.023).

* As regards CD64%, CRP and N/L ratio, highly
significant difference was shown between both groups
(P=0.007), (P <0.001) and (P = 0.001) respectively.

DISCUSSION

Postoperative sepsis represents a serious medical
problem that its incidence is more than 1% after elective
surgeries and 5-10% after non-elective surgeriest™®'?.

Our study included 133 septic evaluations for 55
postoperative patients, 33 patients with sepsis and 22
patients without sepsis.

Most sepsis group had clean contaminated (51.5%) and
dirty type (9.1%) of surgeries and most control group had
clean type (90.9%) of surgeries, and this was in agreement
with Yin et al.'¥ which had clean contaminated (45.1%)
and dirty type (8.4%) of surgeries, but clean type of
surgeries was 37.9% in all studied patients.

For blood culture, the most common organism found
was Klebsiella species (41.2%). This comes in line with
Gharebaghi et al.'>) who reported that Klebsiella spp.
were 33.8%, but not matched with Molina et al.'® whose
result findings showed mostly E.coli spp. (16.8%).

A highly significant increase of neutrophil CD64 was
found in septic group when compared to controls at 1% and
2" follow up with the best diagnostic cut off value achieved
>43.6% and >65.2% with a specificity of 86.4% and 90%
and sensitivity of 90.9%and 78.8%respectively. These
results agree with most of researches as regards CD64
expression in postoperative sepsis in which sensitivity and
specificity reached a high level of 80% or more!!"- 1",

Our results were in opposite with Briggs and his
colleagues!'® who revealed no significant difference of
neutrophil CD64 between control and sepsis groups as
all patients were subjected preoperatively to trauma as
accidents, concluding that post traumatic injuries raise
CD64 masking any increase as a result of sepsis.

There was no statistically significant difference was
found when preoperative control group compared with

their 1** and 2" follow up evaluations, but this came in
contrast with Djebara and his colleagues!' whose research
showed significant difference of CD64 between their
preoperative and postoperative evaluation of the control
patients. This could be contributed to variations of cytokine
concentrations between the groups. IFN gamma and IL-12
were found to be stimulators of CD64 expression.

As regards CRP, there was statistically significant
increase in serum of sepsis group at 1% follow up when
compared to control group with the best diagnostic value of
the cut off achieved >24 mg/L with a specificity of 66.7%
and sensitivity of 87.9% and. These are close to Manasa
and Mahantesh results® who reported that CRP showed
a specificity of 83% and sensitivity of 92% with a cutoff
at 20.0 mg/L. At 2™ follow up, the best diagnostic cut off
level at 48 mg/L, with a diagnostic sensitivity of 69.7%
and specificity 80%. These results are close to Aaron and
his colleagues’ results®"! who reported that CRP showed
a specificity of 66.13% and sensitivity of 72.7% with a
cutoff at 44.32 mg/L.

The combination between CD64 (at 65.2%) + CRP
(at 48 mg/dl) in discriminating patient from the control
revealed a diagnostic sensitivity of 72.73% and specificity
100.0%. These findings come in line with Dimoula et al.*”
and Djebara et al.'"). They investigated the specificity and
sensitivity of CD64/CRP combination which were 99%
and 92% respectively, but they differ at a specific time that
this combination was at 1% postoperative day not at 3™ day
as our results.

WBCs were similar to the previous study presenting
wide ranged sensitivity and specificity from 31 to 90%!*-),

Our results as regards Neutrophil/Lymphocyte (N/L)
ratio at 1% follow up show a cut off >2, sensitivity 81.82%,
NPV 68.4%, PPV 77.1 and specificity 61.9%. Kriplani et
al.> reported a cut off near to our result which is 2.45,
a specificity of 31% and a sensitivity of 87%. In our
research, at 2™ follow up, N/L ratio results showed a cut
off at 5.4, sensitivity 69.7%, NPV 44.4%, PPV 92.0 and
specificity 80.0%. These results come in line with Gurol
and his colleagues®! who reported a cut off near to our
result which is 5.0, a sensitivity of 57.8% and a specificity
of 83.9%.

These differences as regards N/L ratio could be
explained by the fact of pathophysiological variations of
the patients??".

The combination between CD64 (at 65.2%) + N/L ratio
(at 5.4) in discriminating patient from the control showed
diagnostic sensitivity of 66.67% and specificity 100.0%.
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Tang et al.*® reported that CD64/N/L ratio combinations
can be used in the clinic to improve diagnostic accuracy of
infections.

Second most important parameter of CBC is platelet
count in this study. Its sensitivity was 78.7% and specificity
was 61.9% with a cut off value 195.000/uL and those were
close to results of Yao et al.*! that mentioned the cut off
value of platelets is 173.5/uL with a specificity of 50.89%
and a sensitivity of 76.77%.

Our work differs with Hua et al.?” that reported the cut
off level of platelets is 84/pL with sensitivity of 55.6% and
specificity of 91.8%.

Correlation statistics between the different parameters
was performed, which revealed positive correlation
between neutrophil CD64% and CRP levels in sepsis group
at 1** and 2™ follow up.

These results are in agreement with the previous reports
of Tang and his colleagues?®l.

On the other hand, De Almeido Barbosa and his
colleagues?®" reported that there was no significant
correlation between CD64 expression and CRP in septic
groups.

Also, at 1* follow up, there was significant positive
correlation of N/L ratio and CD64. But, Tang et al.*®
reported a negative correlation between both ofthem.

As regards correlation between CD64 and the other
hematological indices, there was a significant negative
correlation of CD64 percent and platelet count and a non-
significant correlation with TLC and lymphocytes at 3™
postoperative day. Our work comes in line with Hashem
et al.’?! As regard the correlation between CD64 and PLT
count, as they reported that there was negative correlation
between them (r = -0.298, p <0.05).It indicates that
decrease in platelet count is considered as one of sepsis
complications and could be used as a marker of severity of
sepsis as it is involved in SOFA score.

Also, we assessed the follow up levels of other
parameters as N/L ratio, CRP and platelets using delta
change and they revealed significant variations between
continued septic and improved groups for CRP (P <0.001),
N/L ratio (P = 0.001), CD64% (P = 0.007) and platelet
count (P =0.023).

These results come in agreement with Huang and his
colleagues?®®! who added that neutrophil CD64 and CRP
approved to be good predictors of sepsis mortality, also
Gharebaghi et al.'> who reported that high N/L ratio was
associated with unfavorable prognosis in septic patients
and its level was significantly higher in non-survivors.

CONCLUSION

Neutrophil CD64 is a realistic biomarker for
postoperative sepsis diagnosis and prognosis.  The
diagnostic ability of CD64 can be improved by its
combination with N/L ratio and CRP.

CONFLICTS OF INTEREST

No conflict of interest was found.

AUTHORS’ CONTRIBUTIONS

Mustafa Z.M. has done the statistical study and the
review. Shaker O.A., Abdel Halim R.M. and AbderRazek
M.A. were involved in revision of the scientific writing,
statistical analysis and follow up of the study.

ACKNOWLEDGMENTS

We are thankful for Professor Sahar Abdel Maasoud the
head of the Flowcytometry Unit El-Demerdash Hospital
for presenting neutrophil CD64% to be routinely used for
sepsis evaluation.

REFERENCES

1. Guarino M, Perna B, Cesaro AE et al. (2020): IL-6
and IL-10 closely correlate with bacterial blood stream
infection. Iran J Immunol; 17(3): 185-203.

2. Perry SE, Hockenberry MJ, Alden KR ez al. (2017):
Maternal Child Nursing Care- E-Book. Mosby.

3. Spoto S, Nobile E, Carna EPR ez al. (2020): Best
diagnostic accuracy of sepsis combining SIRS
criteria or qSOFA score with procalcitonin and
mid-regional pro-adrenomedullin outside ICU. Sci
Reports; 10: 16605.

142



Mustafa et al.

10.

11.

12.

13.

Ramanujam V, Russo K and Green MS (2019):
Acute postoperative sepsis mimicking symptomology
suspicious for malignant hyperthermia. Brazilian J
Anesthesiol; 69(6): 622-625.

Bokhari AM and Stuart M (2023): Bacterial
Sepsis: Practice essentials, background and etiology.
Medscape Reference.

Gupta E, Saxena J, Kumar S ef al. (2023): Fast
track diagnostic tools for clinical management of
sepsis: paradigm shift from conventional to advanced
methods. Diagnostics; 13(2): 277.

El-Madbouly A, El Sehemawy A, Eldesoky N,
Elgalii HMA, and Ahmed A (2019): Utility of
presepsin, soluble triggering receptor expressed
on myeloid cells-1, and neutrophil CD64 for early
detection of neonatal sepsis. Infect Drug Resist; 12:
311-319.

Bhandari V (2014): Effective biomarkers for
diagnosis of neonatal sepsis. J Pediatr Infect Dis
Society; 3(3): 234-245.

Gilfillan M and Bhandari V (2019): Neonatal
sepsis biomarkers: Where are we now? Res Reports
Neonatol; 9; 9-20.

Ghosh PS, Singh H, Azim A et al. (2018): Correlation
of neutrophil CD64 with clinical profile and outcome
of sepsis patients during ICU stay. Indian J Crit Care
Med; 22(8): 569-574.

Cong S, Ma T, Di X et al. (2021): Diagnostic value
of neutrophil CD64, procalcitonin and interleukin-6 in
sepsis. BMC Infect Dis; 21: 384.

Ye Z, Zou H, Liu S et al. (2019): Diagnostic
performance of neutrophil CD64 index in patients with
sepsis in the intensive care unit. Int Med Research;
0(0): 1-8.

Mulita F, Liolis E, Akinosoglou K ef al. (2022):
Postoperative sepsis after colorectal surgery. Prz
Gastroenterol; 17(1): 47-51.

14

15.

16.

17.

18.

19.

20.

21.

22,

. Yin V, Cobb JP, Wightman SC et al. (2023): Centers
for disease control (CDC) wound classification is
prognostic of 30-day readmission following surgery.
World J Surg; 47: 2392-2400.

Gharebaghi N, Amin M, Hasan V ef al. (2019):
Neutrophil to lymphocyte ratio in patients with gram
negative sepsis admitted to intensive care unit. Anes
Intens Terapia; 51(1): 11-16.

Molina F,Castano P, Plaza M et al. (2020): Positive
culture and prognosis in patients withsepsis. J Intens
Care Med; 35(8): 755-762.

Cui W, Xu Y, Fang H ef al. (2021): Assessment of
continuous neutrophil CD64 index measurement for
diagnosing sepsis and predicting outcome in a Chinese
pediatric intensive care unit. Transl Pediatr; 10(6):
1668-1676.

Briggs GD, Lemmert K, Lott NJ et al. (2021):
Biomarkers to guide the timing of surgery: Neutrophil
and monocyte L-selectin predict postoperative sepsis
in orthopedic trauma patients. J Clin Med; 10: 2207.

Djebara S, Biston P, Fosse E ef al., (2017): Time
course of CD64, a leukocyte activation marker
during cardiopulmonary bypass surgery. Shock;
47(2): 158- 164.

Manasa S and Mahantesh S (2019): Diagnostic
utility of inflammatory markers in septic arthritis
in pediatric patients in a tertiary care hospital in
Bangalore. Tropical J Pathol Microbiol; 5(6): Online
ISSN: 2456-1487.

Aaron DJ, Anandhi A, Sreenath GS ef al. (2021):
Serial estimation of serum C-reactive protein and
procalcitonin for early detection of anastomotic leak
after elective intestinal surgeries: a prospective cohort
study. Turk J Surg; 37(1): 22-27.

Dimoula A, Pradier O, Kassengera Z ef al (2014):
Serial determinations of neutrophil CD64 expression
for the diagnosis and monitoring of sepsis in critically
ill patients. Clin Infect Dis; 58(6): 820-829.

143



EARLY PREDICTOR OF POSTOPERATIVE SEPSIS

23.

24.

25.

26.

27.

Fisher A, Srikusalanukul W, Fisher L and Smith
P (2016): The neutrophil to lymphocyte ratio on
admission and short-term outcomes in orthogeriatric
patients. Int J] Med Sci; 13(8): 588-602.

Figiel W, Grat M, Niewinski G ef al. (2020):
Applicability of common inflammatory markers
in diagnosing infections in early period after liver
transplantation in intensive care setting. Sci Reports;
10: 3918.

Kriplani A, Pandit S, Chawla A et al. (2022):
Neutrophil-lymphocyte  ratio (NLR), platelet—
lymphocyte ratio (PLR) and lymphocyte—monocyte
ratio (LMR) in predicting systemic inflammatory
response syndrome (SIRS) and sepsis after
percutaneous nephrolithotomy (PNL). Urolithiasis;
50: 341-348.

Giirol G, Ciftci IH, Terizi HA et al. (2015): Are there
standardized cutoff values for neutrophil-lymphocyte
ratios in bacteremia or sepsis? J Microbiol Biotechnol;
25(4): 521-525.

Buonacera A, Stancanelli B, Colaciet M et al
(2022): Neutrophil to lymphocyte ratio: An emerging
marker of the relationships between the immune
system and diseases. Int J Mol Sci; 23: 3636.

28.

29.

30.

31.

32.

33.

Tang Z, Qin D, Tao M ef al. (2018): Examining
the utility of the CD64 index compared with other
conventional indices for early diagnosis of neonatal
infection. Sci Reports; 8: 9994.

Yao R, Liu X, He Y ef al. (2020): Low platelet count
is a risk factor of postoperative pneumonia in patients
with type A acute aortic dissection. J Thorac Dis;
12(5): 2333-2342.

Hua Y, Wang R, Yang J and Ou X (2023): Platelet
count predicts mortality in patients with sepsis. Med
(Baltimore); 102(38): €35335.

De Almeida Barbosa GG, Farias MG, Ludwig HC
et al. (2015): Could CD64 expression be used as a
predictor of positive culture results in children with
febrile neutropenia? Rev Bras Hematol Hemoter;
37(6): 395-399.

Hashem HE, Abdel Halim RM, El Masry SA et al.
(2020): The utility of neutrophil CD64 and presepsin
as diagnostic, prognostic and monitoring biomarkers
in neonatal sepsis. Int J Microbiol; 8814892.

Huang N, Chen J, Wei Y et al. (2022): Multi-marker
approach using C-reactive protein, procalcitonin,
neutrophil CD64 index for the prognosis of sepsis in
intensive care unit. BMC Infect Dis; 22: 662.

144



Mustafa et al.

g adl) aandil Sia pigas (;D642u;usm LOWS) AVAl adldil) o109
4l ) Sland)

Aml.,glbj*éjbl\.\,\cmiAAM“JSbieJM\xH.:\hic’agjxiuéh«mdwgu:j

‘aslal) ae

el (e Aala el 2K calal) Aal jall and’ GSUISY) L gl G A

Gl kY @l g oy yall Bl gy eliae S inds g JOEA) (s Jal gall Badetie LSS0 da 3l 58 anll aad sdgalal) 44180)
(sl aa (g jall delia

A8 65 e Ml Aot aetl aL1 Y (5 i ) (S canall (5 saal) e SISl 4 aall ¢ ) e it g
(Aol (g 50 ALK Al B a Jie pal) dillady ASISY) (il e V) e adied e Llle LY Jaay il s
(5 sanll D e (4 SiallS 5

J 0l g g Ala uﬁ; (Uaddia 1S gy M\)ﬁ&: Aalzidll eﬂ\ LA C.k.m le‘: RENgT! 95_)5“ Obg » CD64% M\jﬂ\)ﬁ:ﬁj
o) aens Aglay 815 sl

a5 saall Clan e TV 56 92l lian YV cally a0 00 e Ledlja) oy e Lea A5 pe Al )3 Ll )2 2a3 18l (3 )b
8 o lerall anil) Jadiy s cantic (5 sael) anill Ciline Caaas 5 e o SISY | gaia et aiayall e 5 dal jall Glleall
il Culag @lld g (g gl Gl Sleas CD64%ANA (5 sise (el ) ALYl aa de ) e ¢ Jelil o (i g ALalS oo
B o) A SalS) at 8 s 1) 0 ) agilla i e ) sand 085 (5 g2ally biaall Aapdl Clailia aa gy LS o SHulSY)
4 slaall LA /Adaleiall LAY dasi 5 ZCDT £V il sise A Al diloan ATV 3 50k ) Al all il & jpedal sl
Adaglall YL L Hlie die aall aawy bl VAN & el o G 5 1 Gl sl s

780 4 Apaniiin dpuluny lleadl 22y AN 5 SV a sl (3770 Y 5767 7 CD64% AVl aawsiill adaill (5 sivse 3l 8 5
il e 780 5 ZAT S A dae 555 AVAA

Ly Ao 535 ZVY VY dpeapidi dpuliny el w05 ae CD64% VAl aiiill oo Gull 30l Gual cailS
LAl Aabaiall LAY G ae CD64% AVl apaiil) o131l die S g 700 dlug 7Y« v Alag) Ay saidadi s /) o o
Jog0 dplu g 7Y v e i A s ) v Ay e 535 2TV Al dpuluay il 4 slaayll)

AVl (5 gt 8 Us pale TaBER) & jedal LSS Cppunntiall i yall 5 patasall adll aenst (8 caza pall o Uil s A o LS
(P<0.01) 4uskialll / Adalaiall LAY daus g eldil) o (155 05 CD64%

145



