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ABSTRACT

OBJECTIVE: Antibiotic prophylaxis is one of the most important steps to reduce surgical site infections.
First-generation cephalosporin (cefazolin) is used prophylactically in the majority of operations.
Rifamycin is a broad-spectrum semisynthetic antibiotic that is bactericidal against gram (+) and gram (-)
microorganisms. To the best of our knowledge, there are no studies on the use of rifamycin in antibiotic
prophylaxis. In this study, we aimed to analyze whether there is a difference between the use of only ce-
fazolin and only rifamycin in terms of surgical site infections.

STUDY DESIGN: One hundred patients were included in this case-control study during the last quarter
period of 2017. These patients (n=100) were divided into two groups according to their antibiotic use; 50
patients who received only 1 g cefazolin constituted Group 1, 50 patients who received only 250 mg top-
ical rifamycin over the incision line based on surgeon’s preference constituted Group 2.

RESULTS: The use of prophylactic topical rifamycin reduced the incidence of wound infection. com-
pared with cefazolin. Surgical site infection was detected in 5 (10%) of the patients who received cefa-
zolin, whereas surgical site infection was not observed in patients who received rifamycin (p=0.022).

CONCLUSIONS: The use of topical rifamycin is effective but does not imply that systemic antibiotics
should replace prophylaxis. The use of rifamycin would aid in systemic antibiotic prophylaxis.
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Introduction first 30 days following the operation are called SSI (1).
Standard definitions were introduced by the Centers for
Disease Control and Prevention (CDC) in 1992 and 1998 to
diagnose SSI according to certain criteria and to reach more
accurate statistical data. According to the standard definitions

introduced by this center, SSIs are divided into two groups as

Surgical site infections (SSI) continue to be a very impor-
tant and serious problem of modern surgery despite asepsis
and antisepsis applications, sterilization methods, develop-
ments in operating room conditions, and prophylactic antibi-
otics. Infections observed at the incision site and in the organs

R ) oY incisional and organ/area infections. Incisional wound infec-
or areas where surgical intervention was performed within the

tions are also classified as superficial and deep incisional
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Sources of pathogens responsible for SSIs are often en-
dogenous flora originating from the patient's skin, mucous
membranes, or intestinal tract (4). Exogenous flora primarily
includes aerobes. Especially gram-positive microorganisms
such as Staphylococcus and Streptococcus are observed (1).
Staphylococcus aureus is the most common microorganism
observed in clean wounds and is often transmitted from the
patient's skin flora. Staphylococcus aureus can also be trans-
mitted exogenously from the environment. Polymicrobial
anaerobic and aerobic flora is observed in clean-contaminated,
contaminated, and dirty wounds (5). Rifamycin has a highly
bactericidal effect on the pathogens mentioned above (6). Due
to these properties, rifamycin has been used alone for prophy-
laxis depending on the surgeon's preference in this study.

Antibiotic prophylaxis is one of the most important steps
to reduce SSIs (7). First-generation cephalosporin (cefazolin)
is used prophylactically in the majority of operations.
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Rifamycin is a broad-spectrum semisynthetic antibiotic that is
bactericidal against gram (+) and gram (-) microorganisms,
especially Staphylococcus aureus (8). There is very little in-
formation in the literature regarding the use of rifamycin in
wound care. To the best of our knowledge, there are no stud-
ies on the use of rifamycin in antibiotic prophylaxis, this is the
first study on this subject. Topical rifamycin use has been re-
ported to be beneficial in hand injuries, controlling infection,
and accelerating wound healing (9). In the current study, we
evaluated the outcome of using topical rifamycin prophylaxis
in obstetric and gynecological operations.

Material and Method

The study has been approved by the ethics committee of
Erzincan University’s presidency on 22.08.2017 with the deci-
sion numbered 12/02. A total of 100 patients, operated on at
our University, were included in this case-control study during
the last quarter period of 2017. Operating room reports and file
records of the operated patients were screened. A total of 167
patients were identified and those who underwent an abdomi-
nal hysterectomy, laparoscopic hysterectomy, and cesarean
section were included in the study. Patients were selected in se-
quential order. Data on age, gender, emergent/elective opera-
tions, medical illnesses, body mass index (BMI), type of surgi-
cal technique, antibiotic protocol in patients, presence of surgi-
cal drain, postoperative seroma, culture results in case of in-
fection within the first ten days and length of follow-up were
extracted. Presence of Diabetes mellitus (DM) or immune, or
rheumatologic or immunosuppressive disease or received im-
munosuppressant treatment, receiving antibiotic therapy for
local or systemic infection, using anticoagulants or oral contra-
ceptives, patients lost to follow-up were excluded, after exclu-
sion of 67 such cases the study group contained 100 patients.
A flow chart of the study design is presented in figure 1. The
surgical site was shaved with an electrical shaver 30 minutes
before the operation. The cleaning was done by 10% povidone-
iodine. The 100 study patients were divided into two groups
according to their antibiotic use; 50 patients who received only
1 g cefazolin intraoperatively constituted Group 1, 50 patients
who received only 250 mg topical rifamycin over the incision
line based on surgeon’s preference constituted Group 2.
Postoperative antibiotics were not used in both patient groups.

Figure 1: Flow chart of the study design

| Patients treated with antibiotic prophylaxis (167 patients) |
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The prophylactic antibiotic regimen we used was 1 g cefazolin
sodium (Cefamezin-IM/IV®) 30 minutes before surgery. In the
rifamycin group, the surgical site was irrigated using rifamycin
(Rif® 250 mg/3 ml ampoule). The uterine cavity was washed
with diluted rifamycin in cesarean section, on the other hand,
rifamycin was used to irrigate the Douglas and cuffs in hys-
terectomy surgeries. Rifamycin was sprayed onto the trocar
areas with an injector after the trocars were removed in patients
undergoing laparoscopic hysterectomy. In the control group
(Group 1) irrigation was performed only with isotonic. The two
groups were compared concerning risk for SSI. SSI was eval-
uated within 10 days following the operation. The presence of
infection was verified by obtaining cultures in case of detection
of at least one of the signs: fever, warmness, swelling, fluctua-
tion, and redness. In cases of wound infection, the wound was
opened and drainage was performed, and the culture was eval-
uated with a bacteriologic antibiogram. Statistical package pro-
gram SPSS 20 (IBM Corp. released 2011. IBM SPSS Statistics
for Windows, version 20.0, Armonk, NY: IBM Corp.) was
used to evaluate the data. Variables mean + standard deviation
and Median (Maximum-Minimum) percentage and frequency
values are used. Also, the homogeneity of the variances from
the preconditions of the parametric tests was checked by the
"Levene's" test. The assumption of normality was checked by
the "Shapiro-Wilk" test. When the differences between the two
groups were to be evaluated "Student's t-Test" was used when
the parametric test conditions were met. "Mann Whitney-U
test" was used when the parametric test conditions were not
met. Relationships between categorical variables were ana-
lyzed by Fisher's Exact Test and Chi-square test. In cases
where the expected frequencies are less than 20%, the "Monte
Carlo Simulation Method" is used to include these frequencies
in the analysis. Binary logistic regression analysis was per-
formed. p<0.05 was accepted as statistically significant.

Results

We designed a study that included 100 women. There were
no significant differences between groups in terms of age,
gravida, parity, and duration of the operation. Demographic
analyses are presented in table 1. The percentages of abdomi-
nal hysterectomy, laparoscopic hysterectomy, elective ce-
sarean section, and emergency cesarean section were 30, 20,
28, and 22, respectively (Table II).

Exclusion criteria (67 patients)
- Presence of Diabetes mellitus

|

o Immune, or rheumatologic or immunosuppressive
disease

| After exclusion of 67 such cases the study group contained 100 patients

- Received immunosuppressant treatment

Y /

- Received antibiotic therapy for local or systemic

Group 1 (50 patients) received
only 1 g cefazolin intraoperatively

the incision

Group 2 (50 patients) received
only 250 mg topical rifamycin over

infection
- Using anticoagulants
- Using oral contraceptives
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Table I: Demographic characteristics of patients

GROUP n Mean Std. deviation  Std. error mean p

Age Rifamycin 50 40.86 13.75 1.94 0.546
Cefazolin 50 39.14 14.60 2.06

Gravida Rifamycin 50 4.08 1.88 0.27 0.142
Cefazolin 50 3.52 1.90 0.27

Parity Rifamycin 50 3.06 1.28 0.18 0.359
Cefazolin 50 2.80 1.53 0.22

Operation time/minute Rifamycin 50 66.64 22.51 3.18 0.547
Cefazolin 50 63.92 22.47 3.18

Std. deviation: Standard deviation, Std. error mean: Standard error mean, p <0.05 was accepted as statistically significant.

Table II: Clinical and demographic characteristics of patients.

Group
Total P
Rifamycin Cefazolin
) Married n 50 45 95
Marital status . 0.022*
Single n 0 5 5
Housewife n 46 42 88
Occupation 0.218
Worker n 4 8 12
Abdominal hysterectomy n 15 15 30
) Laparoscopic hysterectomy n 10 10 20
Operation performed . 0.955
Elective cesarean n 13 15 28
Emergency cesarean n 12 10 22
. No n 37 41 78
Smoking 0.334
Yes n 13 9 22
illiterate n 5 6 11
) Primary education n 25 23 48
Education level i 0.510
High school n 14 10 24
University n 6 11 17
) Rural n 16 34 50
Residence 0.001**
Urban n 34 16 50
No n 46 48 94
Fewer 0.410
Yes n 4 2 6
i i No n 50 45 95
§urg|§al site 0.022*
infections Yes n 0 5 5
o . No n 48 50 98
Pelvic infection 0.153
Yes n 2 0 2
. . . No n 47 48 95
Urinary infection 0.646
Yes n 3 2 5
S. aureus n 0
. . S. epidermidis n 0 2
Bacterial antibiogram . 0.007**
E. coli n 5 0 5
None n 45 43 88
) No n 47 46 93
Blood transfusion 0.695
Yes n 3 4 7
Total n 50 50 100

*p<0.05, **p<0.01. S. aureus: Staphylococcus aureus, S. epidermidis: Staphylococcus epidermidis, E. coli: Escherichia coli. Relationships between
categorical variables were analyzed by Fisher's Exact Test and Chi-square test, p<0.05 was accepted as statistically significant.
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The prophylactic topical rifamycin reduced the incidence
of wound infection compared to cefazoline (Table II).
Although there was no statistically significant difference be-
tween the groups in terms of fever, pelvic infection, and uri-
nary infection, significant differences were found between the
residence, wound infections, and bacteriological antibiogram
variables (Table II). SSI was detected in 5 (10%) of the pa-
tients who received surgical prophylaxis with cefazolin,
whereas SSI was not observed in patients who received an-
timicrobial prophylaxis with rifamycin (p=0.022). In the lo-
gistic regression analysis performed by including BMI, oper-
ation time, and surgery type covariates, it was found that top-
ical rifamycin prophylaxis did not reduce the risk of wound in-
fection independently table III.

Discussion

SSIs after abdominal surgery is a major problem. Many
methods have been tried to reduce the incidence of SSIs. The
basic principles of antibiotic use against wound infection were
firstly introduced by Burke's experimental studies. Burke de-
termined that the surgical area was contaminated during
surgery and showed that antibiotic therapy should be initiated
before surgery (10). The purpose of doing this is to obtain the
concentration of antibacterial drug at a dose that will leave the
bacteria in the wound tissue ineffective while the wound is
contaminated with the bacteria (10). Local application of top-
ical antibiotics is an attractive method because it has the po-
tential to cause fewer adverse systemic side effects due to less
systemic exposure by giving high-dose antibiotics to the sur-
gical site. However, there is no high-quality clinical evidence
supporting this practice in surgical literature (11). Topical ri-
famycin can be used in some clinics in Turkey for antibiotic
prophylaxis but there is no trial in the international literature
related to this application. To our knowledge, our study is the
first to clinically demonstrate that using topical rifamycin as a
prophylactic antibiotic in gynecological and obstetric surgery.
Clinical guidelines on the use of prophylactic antibiotics for
gynecological surgery by the American College of
Obstetricians and Gynecologists (ACOG) were published in
2009 (12). While the guidelines are extremely useful for gy-
necological surgeons, most of the guidelines have different

Table llI: Multivariate analysis of variables
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study designs and include work in other fields. The guidelines
are based on consensus and expert opinion. For this reason, we
believe that the evidence levels of available evidence regard-
ing the use of prophylactic antibiotics in gynecological proce-
dures are poor. The application of prophylactic antibiotics in
gynecological and obstetric operations shows some differ-
ences compared to other surgical branches. Firstly, almost all
of the obstetric cases and most of the gynecological cases are
young, healthy people. Secondly, although the lower genital
area is contaminating with a large number of aerobic and
anaerobic microorganisms, there are rarely any antibiotic-re-
sistant gram-negative organisms, except in some special
cases. Thirdly infections may develop mildly or moderately
after operations performed within or near this contaminant
site, but complications such as bacteremia, abscess formation,
and death are rarely encountered. For all these reasons, it
seems reasonable to perform topical antibiotic prophylaxis in-
stead of systemic antibiotic prophylaxis in gynecological and
obstetric surgery. Currently, surgical wounds are classified as
clean, clean-contaminated, contaminated, and dirty-infected
wounds (13). As it’s known, cesarean and hysterectomy are in
the class of clean contaminants so antibiotic prophylaxis is
recommended for these surgeries. All patients in our study
were in a clean-contaminated class. Agents responsible for
surgical wound infections are usually endogenous floradors.
The most common microorganisms associated with superficial
infections are Staphylococcus aureus and
Staphylococcus epidermidis. Deep infections often involve a

wound

variety of gram-negative organisms, such as Escherichia coli
and Klebsiella spp. If clinics detect specific pathogens of their
own, prophylaxis should be provided for these organisms. The
commonly used antibiotic is first-generation cephalosporins.
There is limited information about the role of topical antibi-
otics in preventing SSIs. Rifamycin is a semisynthetic antibi-
otic with strong bactericidal effects on bacteria including
staphylococcus aureus but data on its use in surgical prophy-
laxis are limited (8). Saydam and colleagues reported in their
experimental studies that rifamycin is inexpensive and effec-
tive on Staphylococcus aureus and Staphylococcus epider-
midis for full-thickness wound care (14), but there is not yet a
clinical study supporting this experimental study. Our work is

Variable Odds Ratio 95% Confidence Interval p

Rifamycin vs Cefazolin (Ref.: Cefazolin) 0 NC 0.997
Age <40 vs Age 241 (Ref.: Age 241) 0.706 0.007-72.358 0.883
Gravida <3 vs Gravida 24 (Ref.: Gravida 24) 0.86 0.078-9.512 0.902
Parity <2 vs Parity 23 (Ref.: Parity 23) 2.036 0.105-39.5 0.639
Operation Type (Elective vs Emergency) (Ref..Emergency) 0.207 0.011-3.867 0.292
Not smoking vs. Smoking (Ref.:Smoking) 0.934 0.061-14.217 0.961
Operation Time <65 min. vs. 266 min. (Ref.: =266 min.) 0.749 0.009-61.644 0.898

Multivariate analyzes method: Binary logistic regression, Dependent: Surgical site infection, Ref: Reference, NC: Can not be calculated by SPSS, vs:

versus, Min: Minutes
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the first clinical trial to support this study. Iselin et al. (9) re-
ported that rifamycin was superior to povidone-iodine in terms
of infection prophylaxis of extremity injuries. Weber et al re-
ported a reduction in the risk of catheter-associated infection in
children with minocycline/rifamycin coated catheter use (15).
In a recent study conducted by Karuserci et al., rifamycin,
povidone-iodine, and saline were compared in preventing su-
perficial incisional infections, the results were found to be sig-
nificant in favor of the rifamycin and povidone-iodine group
(16). Similarly, Neri et al. demonstrated that topical application
of rifamycin to the umbilicus during pre-, intra-, and postoper-
ative periods decreased infective complications after laparo-
scopic cholecystectomy (17). In our work, we have supported
these studies. Our results showed that SSIs occur less fre-
quently in rifamycin-treated patients than in the control group.
In a study conducted by Neri et al, they reported that topical ri-
famycin use in laparoscopic cholecystectomy operations re-
duced umbilical port wound infections (17). On the other hand,;
Aygun et al. Reported that topical rifamycin used after cardio-
vascular surgery had no protective effect for sternal wound in-
fections (18). The reduction of SSIs with the use of topical ri-
famycin is the main result of our study. The use of topical ri-
famycin is effective but does not imply that systemic antibi-
otics should replace prophylaxis. The use of rifamycin would
aid in systemic antibiotic prophylaxis.

This study has several limitations. First of all, this is a
case-control study with small sample size. Secondly, although
the study was a case-control study, post hoc power analysis
could be done, but it was not, this is another of the limitations
of the study.

Conclusion

As a result, SSIs were significantly reduced when the inci-
sion line was irrigated with rifamycin. However, multi-center
studies with more patients are needed to investigate the sub-
ject.
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