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ABSTRACT
Objective: To determine effect of iron deficiency anemia on the patients developing surgical site infection at surgical
department of a tertiary care setup in Pakistan.
Study Design: Comparative prospective study.
Place and Duration of Study: Department of Surgery, Pak Emirates Military Hospital Rawalpindi, from Nov 2018 to Mar 2019.
Methodology: A total of 152 indoor hospitalized patients were included in the study. Surgical site infection was assessed by a
consultant surgeon according to definitions provided by the Centers for Disease Control and Prevention (CDC) National
nosocomial infections surveillance system. Iron deficiency anemia was classed on the basis of hemoglobin and ferritin levels.
Results: Eighty six (56.6%) patients were male while 66 (43.4%) patients included in the study were female. Commonest
surgical procedure was laparotomy 29 (19.1%) followed by the hernioplasty 27 (17.7%). Out of 152 patients undergoing
surgery and admitted in ward, 35 (23.1%) showed the presence of surgical site infection while 117 (76.9%) had no infection.
Seventy eight (51.3%) patients had iron deficiency anemia while 74 (48.7%) patients were not anemic. History of transfusion
during the surgery and presence of iron deficiency anemia was significantly associated with surgical site infection in the
target population.
Conclusion: This study exhibited high frequency of surgical site infection in the target population. Regular screening for
anemia should be performed at the surgery department and patients with history of transfusion during the surgery should be
looked after especially. Iron deficiency anemia emerged as an independent factor associated with presence of surgical site
infection among the surgical patients.
Keywords: Iron deficiency anemia, Surgical site infection, Socio-demographic factors.
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INTRODUCTION
One of the major problem especially among females of developing countries is iron deficiency anemia 1.
Many medical, gynecological and neurology associated
diseases exert their effect over the blood indices of the
individual. Some of the major illnesses associated with
iron deficiency anemia are chronic renal disease, liver
disease, autoimmune disease, migraine and endocrinopathies among the individuals2-5. Infection at surgical
site is a fairly common development in most of the
surgeries in all parts of the world6. Low and middle
income countries have been affected more with this
untoward phenomenon after the routine surgeries7.
Multiple factors contribute towards the emergence of
this adverse effect in the surgical patients including
patient related, illness related, procedure related and
post procedure care related factors8,9.
Relationship of iron deficiency anemia with the
surgical site infection among the surgical inpatients
has been reported previously as well in different
areas of the world. White et al deduced that anemia is
associated with the presence of surgical complications
Correspondence: Dr Muhammad Umair Zulfiqar, Department of
Surgery, Pak Emirates Military Hospital, Rawalpindi Pakistan
Received: 30 Jan 2020; revised received: 24 Feb 2020; accepted: 28 Feb 2020
raoumairzulfiqar@yahoo.com

including the surgical site infection in a study done in
Africa involving the low resource setting10.
Locally present data is not sufficient about surgical site infections among the surgery patients. Studies
are available on the epidemiology of anemia in surgical
patients of Pakistan, but limited workhave evaluated
the presence of iron deficiency anemia among these
individuals undergoing various types of surgeries and
developing the surgical site infections. Aim of our
study was to determine effect of iron deficiency anemia on the patients developing surgical site infection at
surgical department of tertiary setup in Pakistan.
METHODOLOGY
This comparative prospective study conducted
in the Surgical department of Pak Emirates Military
Hospital (PEMH) Rawalpindi, from November 2018 to
March 2019. We calculated sample size by using WHO
Calculator with population prevalence proportion of
85%11. We used Non probability consecutive sampling
technique for sampling. Inclusion criteria consisted of
patients between 18 and 60 years of age who underwent any type of surgery and were admitted in the
ward. Patients with any chronic illness other than iron
deficiency anemia were excluded. Patients who were
undergoing second surgery in less than one month
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time were also excluded. Patients with bleeding disorders, leukemia and lymphomas were also part of
the exclusion criteria. Immuno-compromised patients,
auto-immune disorder patients and patients on long
term steroids were also not included. Pregnant ladies
and illicit drug users were excluded at the first step.
Approval was obtained from ethics board committee (ref ltr number: A/28/EC/57/19) and informed
written consent was sought from patients who underwent any type of surgery PEMH Rawalpindi surgery
department after fulfilling inclusion and exclusion
criteria. Infection at surgical site was assessed by surgical consultant keeping in view the definitions provided by the Centers for Disease Control and Prevention
(CDC) NNIS system. Relationship of age, gender, education, transfusion during surgery and presence of
anemia was determined in association with wound
complications among patients undergoing surgeries at
PEMH Rawalpindi A special form was designed which
included socio demographic profile and all possible
infections of wound after surgeries. Education was
classed as less than matriculate or matriculate or more.
Iron deficiency anemia was defined as
Blood hemoglobin values of <12g/dl
Serum ferritin level 15 ng/mL1712
SPSS-24 was used for statistical analysis. Percentages and frequency for gender and anemic patients
were calculated. Standard deviation and mean for age
was calculated for all the included sample. Relationship of age, gender, education, transfusion during surgery and presence of anemia was analyzed with surgical site infections in patients undergoing surgeries by
chi-square test.
RESULTS
A total of 166 patients were included to take part
in our study. Five were not able to consent. Four had
some chronic disease and five had co morbid illicit
substance use Therefore, total 152 patients contributed
in the end. Patients mean age was 40.23 ± 4.747 years.
86 (56.6%) patients were males and 66 (43.4%) were
females. Out of 152 patients undergoing surgery, 35
(23.1%) showed the presence of surgical site infection
while 117 (76.9%) had no infection. Seventy eight
(51.3%) patients had iron deficiency anemia while 74
(48.7%) patients were not anemic. We applied logistic
regression after the application of chi-square and
found history of transfusion during the surgery and
presence of iron deficiency anemia are interlinked with
surgical site infection in patients undergoing surgeries

at our tertiary care hospital during the study period
(table).
Table: Study participants characteristics (n=152).
Age (years)
Mean ± SD
40.23 ± 4.747
Range (Min-Max)
19-60 Years
Gender
Male
86 (56.6%)
Female
66 (43.4%)
Surgeries Performed
29 (19.1%)
Laparotomy
27 (17.7%)
Hernioplasty
24 (15.8%)
Open Cholecystectomy
22 (14.4%)
Laparoscopic Cholecystectomy
22 (14.4%)
Appendectomy
19 (12.5%)
hemorrhoidectomy
09 (5.9%)

DISCUSSION
This study was novel because it incorporated one
surgical condition and one common medical condition
and look for the factors affecting them. Association
between anemia and surgical site infections has been
established in different studies previously in different
parts of the world by lieu et al and Shaw et al11,13 Using
routine laboratory technique, we estimated that >50%
of our surgical patients exhibited presence of iron deficiency anemia including patients of both genders and
of adult age group. Some factors that can contribute
to presence of iron deficiency in these patients can be
because of underlying illness requiring surgery, long
standing illness or psychological problems leading to
nutrition problems and nutritional deficiencies in
general11-13,14. Reason behind this can be linked to physiology of anemia and underlying surgical condition,
disease chronicity and some medications side effects.
Sample population in our study consisted of patients
from a developing country which have a lot of confounding variable predisposing them to anemia. Repeated assessments and longitudinal studies are needed to
differentiate iron deficiency anemia due to underlying
surgical pathology or other factors.
Another study done on the patients undergoing
elective colorectal surgery reproduced similar findings11. A recent meta-analysis concluded that anemia is
an independent risk factor predicting the increased
overall mortality after the surgery. Infection after surgery was also significantly linked with the presence of
anemia in surgical patient in different studies included
in the meta-analysis12.
The process through which infection and anemia
are connected is intricate and multifaceted. Iron defi-
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ciency can lead to ineffective immune system and
lowers the threshold of individual towards various
infections. Similarly there are various infections caused
by variety of pathogens which can lead to iron deficiency in the body making the patient anemic13,14.
Surgical site infections affect the overall outcome
of the surgery inversely and increase the overall mortality of patient after the procedure. It also poses a burden by causing prolong use of antibiotics. Longer hospital stay is also linked with the surgical site infections
causing a burden on the individual as well as health
care budget of the country15,16.
Iron deficiency anemia is a multi-faceted problem
with nutritional, physiological and physical parameters. Underlying illness or its medical treatment may
alter these parameters in one way or the other. It is interesting fact that sometimes surgical procedure may be
required for the cure of anemia and its presence before
the surgery can increase the chances of complications
as well as reported in our study. This requires a detailed assessment before the surgery and multidisciplinary approach in the management of patient. Normal
blood counts and iron indices are essential for quality
life17-20. Therefore early screening and treatment can
lead to improvement in quality of life of a patient who
is already suffering from a chronic illness and undergoing surgery.
Various studies in varied parts of the world have
produced similar results as that of our study. Iron deficiency anemia prior to the surgical procedure has been
correlated with surgical site infection in the patients in
these studies by white et al in 2017 and other studies as
well10-12. Though screening of hemoglobin is a routine
investigation before the surgical procedures either
elective or emergency and in severe cases anesthetists
don’t declare the patient fit for surgery especially in
the elective cases. Our results emphasize similar phenomenon i.e. if possible elective surgeries should be
delayed till blood indices are within normal range to
reduce the risk of surgical site infection.
This study consisted of male patients in majority.
Previously epidemiological studies conducted at Pakistan by Malik et al and Ali et al have shown male predominance among the surgical site infection patients
17,18. Relationship of gender though was insignificant
with the presence of surgical site infections in our
sample. Predominant male sample may be due to the
sampling bias as our sample was derived from a tertiary care hospital where most of the entitled patients
are the male soldiers and officers. Further studies car-

ried out in public sector hospital may throw more light
on this phenomenon. History of blood transfusion was
associated with the increased risk of surgical site infections among our study patients undergoing surgery
at our department. Similar results were reported by
studies done in other settings by Hu et al and Strauss
et al in 201819,20. Reason might be transfusion related
immunosuppression via interleukin pathway or longer
duration of surgery due to blood transfusion.
One of the limitation of our study was not being
able to select patients randomly. Therefore, our study
results may not be generalized on general population.
Since our study was cross-sectional, Therefore the
cause and effect relationships is not clear. Future studies are therefore warranted to establish associations
with the help of longitudinal epidemiological data.
Our study did not include control and severity of all
the co morbid medical illnesses as many diseases may
not directly but indirectly can lead to anemia as well
as surgical site infection. Moreover socio-economic and
nutritional status may serve as confounding factor
which was not addressed. Therefore longitudinal studies with sophisticated study design and bigger sample size are proposed to confirm association of surgical
site infection, iron deficiency anemia and associated
risk factors.
CONCLUSION
Iron deficiency anemia was quite prevalent among patients who suffer from infection at surgical sites.
Routine screening of anemia should be done biannually and patients with chronic illnesses and nutritional
deficiencies should be screened at earliest visits.
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