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Patient comorbidities as risk factors for surgical site
infection in gynecologic and obstetric surgery

Abstract

Surgical site infections (SSIs) are infections that develop from a wound created by an
invasive surgical procedure. Hospital-acquired infections are an indicator of hospital
quality and also evaluate the efficiency of nosocomial infection committees. Numerous risk
factors contribute to their development. So, in order to prevent SSIs, they must be identified
and controlled in a timely manner.

Objective: determine the frequency of comorbidities in hospitalized patients with surgical
site infection diagnosis at the Gyneco-Pediatrics Hospital No. 31 of IMSS in Mexicali,
Baja California

Material and methods: a retrospective, cross-sectional and descriptive study was carried
out in hospitalized patients diagnosed with infected gynecological or obstetric wounds
during a one year period. Descriptive statistical analysis was done using SPSS v21.

Results: a total of 95 cases were recorded. The mean age was 36.12+13.29 years. We found
that 43.2%) were smokers before their surgery. The abdomen was the surgical site that
presented the highest frequency (81.1%) of infection. The most frequent comorbidities
were obesity (69.5%) and hypertension (41.1%). The hospital stay averaged 4.5+2.1 days.

Conclusion: Obesity and hypertension were the most frequent comorbidities associated
with surgical wound infection, similar to that reported worldwide. Therefore, in primary
care, it is very important to identify the patients with existing comorbidities who are going
to be subjected to a surgical procedure in order to prevent SSls.
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Introduction

Surgical site infections (SSIs) are infections of the incision
or organ or space that occur within 30 days after a surgery. Their
diagnoses need a positive culture obtained from the incision’s fluid or
tissue. Clinically, there may be purulent drainage, fever, pain, edema,
hyperemia or even an abscess. The diagnosis can also be made if
there is evidence of deep infection during the physical examination,
histopathological or radiological examination.! According to the latest
guideline made by the Centers for Disease Control and Prevention
(CDC), SSIs complicated approximately 1.9% of surgical procedures
in the United States. Nonetheless, the number of SSIs is likely to be
miscalculated given that approximately 50% of them become evident
after discharge.” This complication prolongs hospital stays and
increases mortality, economic, and social costs. Yearly, at a regular
prevalence, SSIs generate a need for 2,000 extra hospitalizations,
each of them with an average of eight extra days.’ The risk factors to
develop an SSI can be grouped in three categories:*

I. Patient-dependent
II. Surgical-dependent

I11. Miscellaneous: post-operative care, pre-surgical hospital stay,
drainage functionality, etc.

The main patient-dependent factors are comorbidities and lifestyle
choices, such as: obesity, diabetes, cirrhosis, cancer, alcoholism,
smoking, nutrition and the immune system. Table 1 summarizes the
mechanisms by which these factors contribute to SSIs.>® Surgical-
dependent risk factors vary from the date in which it is performed,
its duration as well as the duration of postoperative period. Prolonged

hospital stay has been classically associated with SSIs. However,
nowadays, 75% of the surgical activity is ambulatory, which under
diagnoses the SSI that will be developed in the patient’s home. This is
predisposed by the preoperative colonization of mucous membranes,
since it has been shown that between 20-30% of the population carries
S. aureus in their nasal mucosa.” Several studies have established that
the season of the year that most often results in SSI is summer, mainly
due to the temperature and humidity that these months present.”!’ SSTs
continue to be a delicate problem that represents a considerable burden
on the health system. Early identification, together with an immediate,
correct and effective intervention, is important in order to reduce its
economic and health-related consequences, especially in the context
of increasing antibiotic resistance.! Taking into consideration that
factors associated to SSI development have already been identified,
first level health care must detect patient comorbidities and apply
measures to modify, control or eliminate them. Locally, the frequency
of comorbidities in patients with SSI is unknown; so, the objective
of this study was to identify their prevalence in hospitalized patients
with SSI diagnosis.

Material and methods

This was a descriptive, observational, cross-sectional and
retrospective study, in which the files of hospitalized patients
who presented surgical site infections during the 2015-2016 in the
Obstetrics-Gynecology and Pediatrics Hospital No. 31 of the Mexican
Institute of Social Security (IMSS) in Mexicali, Baja California. After
authorization by the Local Research Committee and the corresponding
hospital authorities, we carried out an exhaustive search in the registry
of the clinical file of our institution, locating the files with diagnosis of
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SSI (ICD-10 086.0 and T81.4). All of the medical records of patients
who were hospitalized and who presented SSI during the study
period were included. Sampling was non-probabilistic. We excluded
files that had incomplete information. Patient data was collected in a
record sheet that included: age, education level, site of the surgical
infection, comorbidities, and days of hospital stay. After the database
was complete, it was imported into the statistical program SPSS v21
for its analysis. Descriptive statistics were used with measures of
central tendency, frequencies and percentages. This research meets the
requirements appointed by the Declaration of Helsinki and Mexico’s
Health Law regarding research. Given that this was a retrospective
study, informed written consent was waived; nevertheless, patient
confidentiality was kept.

Table | Mechanisms and risk factors of SSI

Risk factor Mechanism

If the panniculus adiposus measures 23.5 cm, it has less

Obesity blood flow, leading to ischemia

Difficulty to close wound edges and prevent dead spaces
Increases surgical time

Diabetes Microangiopathy

Dysfunction of humoral immunity
Pseudohypoxia induced by hyperglycemia

Cancer Nutritional and immunological alterations

Chemotherapy or prior radiotherapy predispose to
inoculation of mixed (aerobic and anaerobic) organisms

Cirrhosis Nutritional, immunological, hematological alterations

Hyperbilirubinemia aggravates leukocyte dysfunction

Decreased production of vitamin K-dependent coagulation

Alcoholism
factors

Alteration in the formation of proteins with the consequent
malnutrition

Smoking Inhibition of macrophage movement
.. Deficient nutritional status is associated with delayed
Nutrition )
healing
Immune Bad response to the usual microbial colonization of the
system surgical wound
Results

The sample consisted of 95 patients who were hospitalized and
presented surgical site infection in the years 2015-2016. The mean age
was 36.12+13.29 years. The most frequent age group was 26-35 years.
Regarding their level of education, high school was the highest degree
achieved in most of the patients (47.4%). Almost half of the patients
(43.2%) had a history of smoking prior to their surgery. The most
frequent comorbidity was obesity (69.5%), followed by hypertension
(41.1%). The frequency of the other characteristics included in this
study can be seen in Table 2. Regarding the characteristics of the
surgery, the distribution by season was almost the same, with autumn
being the one with the highest frequency of SSI. This and other
characteristics can be seen in Table 3. The abdomen was the surgical
site that presented the highest (81.1%) frequency of infection. The
average hospital stay was 4.5+2.1 days. The majority (42.1%) of the
patients were hospitalized for three days, followed by 23.2% who
stayed for four days.
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Table 2 Characteristics of the study population

Characteristic Z::g;.; ney :ﬁ;ﬁ::::_’g: (c;')total
Age Mean: 36.12 £ 13.29 years
Education grade

sifg::”tary I 1.6
Middle school 45 473
High school 30 316
Graduate school 9 9.5
Smoker

Yes 41 432
No 54 56.8
Obesity

Yes 66 69.5
No 29 30.5
Hypertension

Yes 39 41.1
No 56 58.9
Diabetes

Yes 31 32,6
No 64 67.4
Cancer

Yes 5 5.3
No 90 94.7

SD, standard deviation; n, number; %, percentage

Table 3 Characteristics of surgery and outcomes

Characteristic ::::g;)e ney :j;iﬁz::)g: (2/:)total
Season of the year
Spring 23 242
Summer 23 24.2
Fall 27 284
Winter 22 232
Site of infection
Abdomen 77 8l.1
Vagina 8 8.4
Vaginal vault 4 4.2
Breast 6 6.3
's‘fa;gth of hospital o n: 45+2.1 days
Discussion

In the present study, the average age was 36.12+13.29 years, similar
to that reported in the study conducted in Africa.'> In contrast, the
study conducted in Mexico in 2002, the average age was much lower,
averaging 27.4249.5 years.'* The highest level of school achieved was
middle school in the majority of patients, a degree higher than the cohort
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in the study conducted by Castro et al. in 2010, where 57.1% of their
patients only completed elementary school. However, the percentage
of patients with middle school education was similar (47.4% in ours
vs 42.9% in theirs). Despite this similarity, it should be mentioned that
none of the patients in this study were illiterate.'* In the present study,
history of smoking was recorded in 43.2% of the patients, almost
double than that found by Ketcheson et al. in 2017, where he reported
that 27.1% of the patients undergoing cesarean section smoked."> The
most frequent comorbidities were obesity followed by hypertension,
similar to the study carried out in England in 2013, where they also
associated high BMI, tobacco consumption, chronic hypertension and
leukocytosis with an increased risk of wound infection.'® On the other
hand, in the study conducted in Cuba in 2014, the main comorbidity
was anemia, followed by obesity and hypertension.'” In a retrospective
study done in Finland, obesity, diabetes and a long surgical time were
associated with an increased risk of incisional infection.'® Similarly,
a study in the United States found that the risk factors for SSI with
the highest odds ratios were obesity, diabetes and hypertension.”” In
Mexico, diabetes, hypertension and immune thrombocytopenia were
associated with SSlIs in 6.9%, 4.1% and 1.3% respectively.” 5.3%
of the participants in the study had some type of cancer, lower than
study of Vargas et al.?* conducted in Mexico City in 2016, who had
a prevalence of 17.1%. Also, about three quarters (12.8%) of these
patients were readmitted for SSI, making it the main cause of re-
entry for this population.” The time of year with the highest number
of SSI was the fall, compared to the multicentric study by Durkin
et al., who concluded that SSI rates were higher during summer
months.’ The surgical site of greater frequency of infection was in the
abdomen in 81.1%, which coincides with a review article in which
the two most common procedures were abdominal hysterectomy and
cesarean section; surgical wound infection rates were 3.0- 12.2% and
1.8-11.3%, respectively.”! Finally, it was calculated that the average
hospital stay was 4.5 days, much less than that found in a study
conducted in Africa, where they reported that the average hospital stay
of these patients was 15.5 days. They also concluded that the duration
of hospitalization was a risk factor for surgical wound infection.'

Conclusion

Obesity and hypertension were the most frequent comorbidities
associated with surgical wound infection, similar to that reported at
the international and national levels. Therefore, in primary care, it is
very important to identify the patients with existing comorbidities who
are going to be subjected to a programmed surgical procedure. They
should be sent to the nutrition and social work services, as well as
adequately control their comorbidities (glucose levels, blood pressure,
or treatment adjustments) to avoid the risk of SSIs. Support networks
should also be promoted, informing them of the importance of post-
operative care and doctor’s indications upon discharge, as well as
their follow-up appointments with the obstetrics & gynecology and
family medicine departments.
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