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[Abstract] Objective Surgical site infection (SSD) is associated with morbidity, increased healthcare costs and in
some cases poor outcomes in patients. The purpose of this study was to identify the burden of SSI and the risk fac-
tors among hospitalized patients undergoing spinal surgery in a Chinese hospital. Methods A prospective cohort
study was performed in patients who underwent spinal surgery in a hospital of traditional Chinese medicine (TCM)
in China from June 26 to November 30 in 2014. SSI was diagnosed according to the Centers for Disease Control and
Prevention (CDC) criteria of the U. S., and was identified by bedside surveillance and post-discharge follow up.
The detailed characteristics of pre-, intra- and post-operative patients were recorded with a standardized data collec-
tion form. Results A total of 192 patients with spinal surgery were included in the study, 7(3.6%) of these pa-
tients developed SSI. Contaminated and dirty/infected wound, surgical drainage. and blood transfusion were
associated with increased Odds of SSI by bivariate analysis. Intravenous antimicrobial prophylaxis (AMP) was given
in 120 of 192 (62.5%) spinal surgery. The average duration of AMP administered was 2. 2 days (range, 1 -9),
139 (72.4%) of 192 patients were prescribed TCM after spinal surgery. Conclusion The incidence of SSI among
patients after spinal surgery in a hospital of TCM in China was identified. This study is served as a reference for
studying SSI in spinal surgery in future, and also provides the valuable information to formulate SSI prevention pro-
grams.
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Introduction

Surgical site infection (SSI) is associated with
morbidity, increased healthcare costs and in some
cases patients’ poor outcome . SSI is reported to
be the third most common healthcare-associated in-
fection(HAD in Europe, U.S. , and China %/,

The incidence of SSI among patients who un-
derwent spinal surgery in different studies and dif-
ferent areas of the world ranged from 1. 3% to
13.7% ', in China ranged from 1. 8% to
7.7 %00,
tal Management and Assessment published by Na-

According to the Guideline o f Hospi-

tional Health and Family Planning Commission of
the People’s Republic of China (NHFPC) %1, the
goal is that the overall incidence of SSI in clean
surgery should be<C{1.5%.

The following factors are shown to increase
the risk of developing SSI after spinal surgery:
American Society of Anesthesiologists ( ASA)
score_=3, inappropriate timing of AMP, duration
of surgical procedure=3 hours, wound classified
as contaminated or dirty \ infected, and longer

] 21+ However, a sys-

length of stay in hospita
tematic review indicated that there is a paucity of
solid evidence of robust risk factors associated with
spinal surgery M,

In China, public reports of SSI, obtained via
ongoing national surveillance activities, few have
been reported over the past decades™'”. Therefore,
the main purpose of this study was to identify the
burden of SSI and its associated risk factors among
patients undergoing spinal surgery in a Chinese
hospital between June 26 and November 30, 2014,

The use of AMP and TCM were also analyzed.

[XEEHS] 1671 -9638(2017)01 = 0016 — 07

Materials and methods

This was a prospective cohort study conducted
by the Dongguan Hospital of Traditional Chinese
Medicine. The hospital was established in 1965,
with the integrated function of medical treatment,
teaching and research, it has 955 hospital-beds.

The study included all hospitalized patients
who underwent spinal surgery between June 26 and
November 30, 2014. Surgical sites were observed
within 30 days after surgery for surveying the de-
velopment of SSI. Other HAIs were not recorded.

All variables which were already in the hospi-
tal surveillance system were included in this study,
such as age, gender, ASA score, wound classifica-
tion, duration of surgical procedures, categories of
AMP (such as first and second generation cephalo-
sporins) , duration of AMP administration, as well
as risk factors referred by the CDC and identified
by studied articles, such as diabetes mellitus, or-
thopedic instrumentation, intra-operative blood loss,
surgical drainage, and blood transfusiont'”'®?*1, The
use of TCM (such as Panax notoginseng saponins ,
Salvia miltiorrhiza, and Lumbricus rubellus) as
an alternative variable was also involved in the
study.

All SSIs were defined according to the CDC
criteria, and were classified as superficial incision,

23] The investi-

deep incision or organ/space SSIs
gators performed bed-side observation and inspec-
ted patients’” wound three days a week (Monday,
Wednesday and Friday), and determined if the pa-
tient was prescribed antimicrobial agents, had
positive microbiological result, with a temperature

over 37°C, and with one of the following comor-

bidities: diabetes mellitus or malnutrition.
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SSIs among patients were monitored for 30
days after surgery, post-discharged patients were
followed up by phone-interview using a pre-defined
questionnaire. Incisional wounds of all patients at-
tending the outpatient clinic were examined.

Ethical clearance was obtained both from Re-
gional Committees for Medical and Health Re-
search Ethics in Norway and Ethics Committee
from the Dongguan Hospital of Traditional Chinese
Medicine in China. Before the phone-interview,
oral informed consent was obtained.

The descriptive statistical analysis was con-
ducted, and the data was analyzed with IBM SPSS
22. 0 (SPSS, Inc, Chicago, IL, USA), patient’s
characteristics related to SSI were compared with
Chi-square test or Fisher’s exact test for categori-
cal variables. Associations between potential risk
factors and SSI were analyzed by calculating crude

Odds ratio (OR) with bivariate logistic regression.

Results

All 192 patients who underwent spinal surgery
between June 26 and November 30, 2014 were
included in the study. There were 130 (67.7 %) fe-
males and 62(32.3%) males, the mean age was 61. 7
years (range, 20 — 89), and the females were older
than males (65.3 years vs 54. 3 years). More charac-
teristics of patients are shown in Table 1.

According to International Classi fication o f Dis-
eases s Ninth Revision ,» Clinical Modi fication (1CD-9-
CM) codes, the top three spinal surgery procedures
were vertebroplasty (51. 0%), spinal decompression
(14.6%) , and spinal fusion (7.3%).

Among 192 patients, 7 (3. 6%) developed
SSI, all SSIs were detected among inpatients. 3

(1.6%) were diagnosed with superficial incisional

SSI , 4 (2.1%) were deep incisional SSI, and none
of patients were diagnosed with organ/space SSI.
71.9% of 192 patients were conducted a post-dis-

charge follow-up by phone-interview.

Table 1  Characteristics of 192 patients undergoing spinal
surgery at Dongguan Hospital of Traditional Chi-
nese Medicine between June 26 and November 30,
2014
Spinal s 9
Characteristic Spinal surgery(n[ %6 1)/
(n[ range] )
Male 62 (32.3)
Female 130 (67.7)
Mean age in years 61.7 (20— 89)
Mean days of pre-operative stay 7.2 (1-33)
Mean total days of hospital stay 18.3 (5—-77)
Mean duration of surgery in minutes 124 (20 —575)
No. of SSI* 7 (3.6)
No. of superficial SSI 3 (1.6)
No. of deep SSI 4 2.1
No. of SSI diagnosed in hospital 7 (3.6)

a SSI. Surgical site infection

Table 2 summarized the analysis of factors
linked to SSI of spinal surgery, a higher wound
contamination class (OR, 45.5 [95% CI, 6.9 —
298.8]), surgical drainage (OR, 8.8 [95%CI, 1.0~—
74.6]) s and blood transfusion (OR, 5.6 [95%CI,
1.2 = 26.5]) were associated with increased Odds
of SSI. 120 of 192 (62.5%) patients received in-
travenous AMP, and all of them received AMP
within 2 hours before spinal surgery. The average
duration of AMP administered was 2.2 days
(range, 1 —=9). The top four prescribed AMP were
cefotiam (40.0%) , cefathiamidine (24.2%), cefu-
roxime (15. 8%), and cefamandole (10. 0%),
these four prescriptions accounted for 90. 0% of
the total AMP given. However, 7 of 120 patients
who received AMP also developed SSI.
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Table 2 Factors associated with surgical site infection among 192 patients undergoing spinal surgery at Dongguan Hospital of

Traditional Chinese Medicine between June 26 and November 30 , 2014

Variable Total No. of patients (SSI case) Crude Odds ratio(95%CD®
Age(yrs) <62 105 (5) Reference Cat.
>62 87 (2) 0.5 (0.1-2.5)
Gender Female 130 (5) Reference Cat.
Male 62 (2) 0.8 (0.2-4.4)
Body mass index <25 119 (6) Reference Cat.
=>25 15 (1) 1.3 (0.2-12.0)
Missing 58 (0) -
Hypertension Yes 58 (0) -
No 134 (7) Reference Cat.
Diabetes mellitus Yes 18 (0) -
No 174 (7) Reference Cat.
Rheumatoid arthritis Yes 7 (1) 5.0 (0.5—-48.0)
No 185 (6) Reference Cat.
Bone oncology Yes 7 (0) -
No 185 (7) Reference Cat.
Pre-operative stay(d) <7 140 (5) Reference Cat.
>7 52 (2) 1.1 0.2=-5.7)
Orthopedic implant Yes 60 (4) 3.1 (0.7-14.2)
No 132 (3) Reference Cat.
ASA score 1+2 165 (5) Reference Cat.
3 27 (2) 2.6 (0.5-13.9)
Wound classification Class 1+2 186 (4) Reference Cat.
Class 3+ 4 6 (3) 45.5 (6.9 —-298.8)
Skin preparation Yes 167 (6) Reference Cat.
No 25 (1) 1.1 0.1=-9.7)
Duration of operation(h) <3 146 (5) Reference Cat.
=3 46 (2) 1.3 (0.2-6.8)
No. of surgeons participating the orthopedic surgery 3~5 122 (2) Reference Cat.
6~9 70 (5) 4.6 (0.9-24.5)
Intraoperative blood loss(ml.) <500 162 (4) Reference Cat.
=500 30 (3) 4.4 (0.9-20.7)
Surgical drainage Yes 81 (6) 8.8 (1.0—74.6)
No 111 (D Reference Cat.
Blood transfusion Yes 25 (3) 5.6 (1.2-26.5)
No 167 (4) Reference Cat.
WBC? before surgery( X 10°/L) 4~11 158 (5) Reference Cat.
>11 34 (2) 1.9 (0.4-10.3)
WBC after surgery( X 10?/L) 4~11 106 (3) Reference Cat.
>11 49 (3) 2.2 (0.4-11.5)
Missing 37 (1) -
AMP¢ administration Yes 120 (7) Reference Cat.
No 72 (0) -
Duration of AMP administration(d) No-AMP 72 () -
<1 48 (3) Reference Cat.
=>1 72 (4) 0.9 (0.2-4.1)
TCM! administration Yes 139 (4) Reference Cat.
No 53 (3) 2.0 (0.4-9.4)

a CI. Confidence interval

b WBC: White blood cell

¢ AMP: Antimicrobial prophylaxis

d TCM: Traditional Chinese Medicine
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139 (72.4%) of 192 patients were prescribed
TCM after spinal surgery, the top three constitu-
ents of TCM in this study were Panax notoginseng
saponins (59.7%) s Salvia miltiorrhiza (21.6%), and
Lumbricus rubellus (6.5%), and 4 of 7 patients
who developed SSI received TCM.

Discussion

The incidence of SSI among patients after spi-
nal surgery in this study was 3. 6%. Bivariate
analysis showed that contaminated and dirty/infec-
ted wound, surgical drainage, and intra-operative
blood transfusion were associated with increased
Odds of SSI following spinal surgery. We estimate
that the incidence of SSI identified by this study
might be underestimated due to no SSI cases being
detected after patients were discharged from hospi-
tal. Other study showed that the proportion of SSI
cases detected varies between 21% and 94 % 24,

A possible explanation for no SSI cases being
detected after patients were discharged from hospi-
tal was that some patients lived far away from the
Dongguan Hospital of Traditional Chinese Medi-
cine, they might have attended to other hospitals
for check-up or readmission, there was no system
that enabled us to identify SSI among patients in
other hospitals.

In our surveillance, 71.9% of cases conducted
the post-discharge phone-interview. The mean age
of patients non-responding was older than those
being interviewed by phone (67. 2 years vs 59. 6
years). It is known that older people have a higher
risk of SSI M+,

among those not being interviewed.

It might be that there were SSIs

The risk factors identified in this study were
also reported by previous studies 2''+1°:22:2¢) " These
factors have been identified to be associated with
SSI after spinal surgery, such as higher ASA
scores, duration of surgical procedure—=3 hours,

AMP

However, we could not find out the relationship

and longer duration of administered.
between these factors and SSI of spinal surgery in

this study, a possible explanation is that the pres-

ent study was underpowered and therefore unable
to identify association between SSI and some varia-
bles. Multiple regression analysis in this study was
not recommended due to small samples”-,

In the present study, we identified that only
62.5% of the patients included in this study were
given AMP. AMP is recommended for spinal sur-
gery with and without surgical implantation instru-

ments?,

However, according to Chinese national
guidelines for clinical use of antimicrobial agents
before 201617, AMP is not commonly recom-
mended in general spinal surgery, so there is no
specific recommendation on AMP in relation to spi-
nal surgery in China until 20165,

We identified that first or second generation
cephalosporins were administered for routine surgi-
cal prophylaxis. This finding was consistent with
recommendations'®*" referred by NHFPC and

(2] The mean dura-

identified by studied articles
tion of AMP administration was 2. 2 days, however
Chinese and international guidelines recommend
the duration of AMP administration should be less
than 24 hours after the surgery®?%, We de-
scribed the use of TCM, however we can’t confirm
its effect on preventing SSI, despite supports in
the literatures have showed that TCM such as

i

“Panax notoginseng saponins” prescribed in this

study could induce the biological effect on inhibi-

[33:34:35] © Nevertheless, no research

ting pathogens
evidence have indicated that patients being treated
with TCM were less likely to develop SSI.

Short-term surveillance and insufficient num-
bers of cases were the limitation of this study.
This might be an explanation for this study not be-
ing able to identify association between SSI and
some variables. Significantly, it provided some in-
formation about the burden of SSI and its risk fac-
tors in a Chinese hospital by using standardized
surveillance method. More studies with appropriate
sample size are needed to identify risk factors asso-
ciated with SSI among patients undergoing spinal
surgery in China.

This study has identified the incidence of SSI

(3.6%) after spinal surgery in an orthopedic ward
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of Dongguan Hospital of Traditional Chinese Medi-
cine. Contaminated and dirty/infected wound, sur-
gical drainage, and blood transfusion were identi-
fied as the risk factors. This research is served as a
reference for SSI study in future and also provides
valuable information to formulate SSI prevention

programs.
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