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Abstract
Background: Surgical site infection is a serious problem affecting about 2% of all surgical procedure.
Advances in surgical sciences and care has not reduced the prevalence to such an extent. Various risk
factors like Age, nutritional status, diabetes, smoking, obesity, altered immune status were reported in
literature. There are a few reports in the literature about the role for measurements of preoperative
albumin and cholesterol. However there is a lack of such studies in our settings. We set out to study
whether there is an association between the preoperative levels of albumin and cholesterol with
postoperative surgical site infection.
Methods: We conducted this prospective cohort study in patients who underwent various surgeries in our
institution after getting informed consent. Apart from the basic demographic profile, preoperative levels of
albumin and cholesterol were measured along with preoperative, anesthetic and perioperative details. All
statistical analysis was done in R statistical software.
Results: The mean £ SD age of patients was 53.1 + 18.1 years (range 10-92 years) and 15.5% developed
nosocomial infection. Hypoalbuminemia was present in 87(33%)of the patients. Hypoalbuminemia was
found to be associated with SSI with a relative risk of 1.98 and confidence interval of 1.07 to 3.61. High
cholesterol levels were found in 87 patients with 3(1%) only having SSI.
Discussion: In this study, we observed that there was a positive association between Hypoalbuminemia
and SSI which was statistically significant. Hence routine measurement of serum albumin and cholesterol
at the time of admission will help in proper optimization of surgical patients so that potential SSI could be
reduced.

Introduction

Surgical site infection continues to be one of the
major causes of nosocomial infections. It accounts
for to about 15-20 percent of all nosocomial
infections. In approximately 2% of all surgical
procedures, surgical site infection can pose a

serious complication that warrants attention to the
control of this entity!. Advances in infection
control practice like better operation theatre,
ventilator, better surgical technique and
availability of more powerful antibiotics aim to
reduce the prevalence of this potentially deadly
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and debilitating complication. However despite all
advances in perioperative care, modern theater set
up, surgical site infection remains a threat to
surgical patients®.

Various risk factors are associated with
development of surgical site infection. Age,
nutritional status, diabetes, smoking, obesity,
altered immune status are some of the risk factors
associated with surgical site infections®>. Many
preoperative routines and preoperative factors like
shaving, skin preparation, operative room
ventilation and drain also contribute to the
development of SSI®®,

S. albumin level has a role in surgical site
infection®?. A few studies have reported a
relationship between low serum albumin level and
high cholesterol level in surgical site infection,
length of hospital stay and death and is reported to
be one of the major causes of morbidity and
mortality among hospitalized  patients®*3™.
However. There are no such studies done in our
settings. Moreover available evidences are
contradictory in nature. Our hypothesis was that
preoperative levels of albumin and cholesterol are
associated with the susceptibility for surgical site
infections.

We conducted this study to find out the relation
between preoperative serum albumin and
cholesterol level and risk of surgical site infection.

Materials and Methods

This prospective cohort study was conducted in
the year 2008 in the department of surgery
government medical college trivandrum.

We conducted this study in concordance with the
declaration of Helsinki. Informed consents were
obtained from all patients participating in the
study. Confidentiality of the subjects were
maintained before during after the study.

Patients who underwent surgery in surgical
department were chosen for the study. Patients in
all units including surgical gastroenterology were
chosen in the period June 2008- December
2008.These patients admitted to wards for less
than 1 day were excluded. Random samples were
taken from patients undergoing commonly

performed surgeries in our institution. The
surgical procedures included in the study were
head and neck surgery, breast surgery, inguinal
hernia surgery, appendectomy and colorectal
surgery.

Preoperative shaving was done in all cases.
Povidone solution was painted all over the
surgical site. Strict aseptic precautions were
adopted throughout the surgery. In most of the
surgeries a suction drains tube were used. At the
end of surgery conventional dressing were
applied. Serum samples obtained analysed for
total cholesterol and albumin in the same
laboratory.

The duration of procedure in assessed from
anesthesia note - The patients were monitored till
the date of discharge. Any surgical site infection
seen was recognized. The preoperative S.
Albumin, S. Cholesterol length of hospital stay
duration of surgery is considered for this study
and its relation to surgical site infection were
obtained. Antimicrobial prophylaxis, treatment
and type, culture and sensitivity of organism were
not considered.

An operative definition of surgical site infection
was used for an objective case selection and to
avoid any bias. We followed the definition as
given by CDC™.

A proforma was prepared incorporating the levels
of S. albumin, S. Cholesterol length of stay and
death duration of procedure for each surgery. All
relevant information including basic demographic
variables were collected and later abstracted to an
excel based database for analysis.

For every serum albumin level and cholesterol
fractions the prevalence of infection and mortality
is calculated by dividing the number of events by
number of patients that category.

Length of hospital stay distribution was
normalized by variant of transformation. A linear
regression analysis was developed to detect
independent prediction of length by analysis of
variants. Relative risk for various associations
were calculated. All statistical analysis was done
in R statistical software.
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Results

The mean £ SD age of patients was 53.1 + 18.1
years (range 10-92 years) and 15.5% developed
nosocomial infection the geometric average LOS
was 7 days (inter quartile range 4-10 days).
Hypoalbuminemia was present in 87(33%) of the
patients and normal albumin was reported in
174(67%) of the participants. High cholesterol
levels were found in 87 patients out of which only
3(1%) had SIS.

Hypoalbuminemia was found to be associated
with SSI with a relative risk of 1.968 with a
confidence interval of 1.071 to 3.616 (figure 1).

Figure 1: Association between preoperative
albumin and surgical site infection.

= RR : 1.968
95% C.I : (1.071 3.616)

Albumin level showed in the crude analysis a
clear and significant trend with nosocomial
infection risk. As albumin level decreased the role

of infection increased. The same trend was
observed after adjusting for SENIC index, the
American society of Anaesthesiologists score, age
and cholesterol level. Additional risk factors did
not change the output. However as in the case of
albumin level, there is an increase in SSI with
high cholesterol level not as in low albumin with a
relative risk of 1.2 with a confidence interval of
0.2934 to 4.907(figure 2).

Figure 2: Association between preoperative
cholesterol and surgical site infection.

RR: 1.2
95%C. | : (0.29,4.90)

To study the relationship with LOS, a step wise
linear regression model was developed. The
variable included in the model were S. Albumin
level, S. Cholestrol level,. Nosocomial infection,
age and Duration of operation. The Association
between LOS and quartiles of serum albumin and
S. Cholestrol level fractions are obtained. Patients
in lowest quartiles of serum albumin and High
cholesterol level showed a clearly higher LOS.
Another interesting finding we observed was that
abdominal surgeries increased risk of infection
due to low albumin level. However there was not
such relationship with cholesterol levels.There is
only one death in study and control group. There
is no relation with death and albumin level and
cholesterol level.

Discussion

In this study, we aimed to find out the effect of
preoperative albumin and cholesterol on the
chance of developing surgical site infections. Our
study has shown a positive association between
hypoalbuminemia and SSI which was statistically
significant. However hypercholesterolemia failed
to show a statistically significant association
between this and SSI.

In our study the relative risk was 1.968 with a
confidence interval of 1.07 to 3.61. This is in
consistent with studies in the literature like
Neumayer et all'"?. Englishman et al also
showed that there is a positive relation between
preoperative albumin level and morbidity in post
operative patients?®. Univariate analysis by Lee et
al also showed similar association®. This points
towards the importance of preoperative
assessment of the patient. Lower levels of
albumen needs to be evaluated and remedial
measures to be started. Hypoalbuminemia could
be a reflection of the nutritional status of the
patient. However other reasons for the low
albumin needs to be investigated. This calls for a
preoperative optimization of all patients waiting
for surgery except those who need immediate
intervention.

In our study, there was no statistically significant
association between hypercholesterolemia and
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SSI. The relative risk was 1.2 but the confidence
interval was 0.2934 to 4.907. This results
corresponds to the effect size reported in
literature®?°,

One of the limitations of our study is the low
sample size. It may be the reason for the failure to
detect any association between cholesterol and
SSI. All known confounders were not tackled in
our study. Future studies with good design and
with enough power could unearth potential
associations with clinical relevance.

According to results the routine measurement of
serum albumin and cholesterol at hospital
admission is recommended. An additional
advantage of including there measurements in the
hospital routine is potential improvement in
control of cardiovascular and renal diseases by
early detection
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