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Abstract
Background: Post surgical wound infections are still among the
most common serious complications of colorectal surgery and
have serious consequences for outcomes and costs. Different
risk factors may be involved including age, sex, nutrition,
diabetes mellitus, type of disease, operation type and some
operative factors like spillage of intestinal contents, gangrenous
gut etc. This study aimed to determine the risk factors affecting
abdominal wound infections in colorectal surgery and their
rate at Shaheed Suhrawardy Medical College Hospital, a major
referral teaching hospital in Bangladesh. Methods: Patients
(n=50) who had undergone colorectal abdominal surgery were
studied. Data were collected through pre & postoperative
examinations. The subjects were followed till discharge. The
relationships among variables were analyzed by percentage,
ratio and odds ratio. To test the independence of the risk
factors, the significant variables (p ≤.05) in the univariate
analyses were entered into a binary logistic regression
equation. Results: Of the 50 patients, 17 suffered from wound
infection or SSI (34%). Infection subtype is as follows:
superficial SSI 11 cases (64.7%), deep SSI 4 cases (23.5%), and
organ/space SSI 2 (11.7%) cases. Overall mean postoperative
hospital stay was 9.7 days (SD±5.9days). Additional
postoperative hospital stay in patients who developed wound
infection was 13.5 days. In multivariate analysis Underweight
(p<0.029), Diabetes mellitus (p<0.017), Older age group
(p<0.013) were proved to be independent risk factor for wound
infection. Conclusions: This study suggests that, optimizing
the patients’ condition preoperatively by correcting anaemia,
hypoalbuminaemia, controlling diabetes mellitus, reducing
intraoperative spillage of intestinal contents, the SSI may be
reduced to a more acceptable level. Furthermore, prospective
study of larger scale in this issue has been recommended.
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INTRODUCTION
Infectious complications are the main causes of
post-operative
morbidity
in abdominal
[1]
surgery. Introduction of the principles of
antisepsis decreased postoperative infectious
morbidity substantially. Further advances in
infection control practices include improved
operating room ventilation, sterilization
methods, barriers, surgical technique and
availability of antimicrobial prophylaxis.
Despite these activities, wound infection
remains a major clinical problem in terms of
morbidity, mortality, postoperative hospital
stays and hospital cost.[2,3] Based on National
Nosocomial Surveillance (NNIS) system
reports, wound infections are the third most
frequently reported nosocomial infection,
accounting for 14%-16% of all nosocomial
infection among hospitalized patients.[4]
Among surgical patients, wound infections
were the most common nosocomial infection,
accounting for 38% of all such infections.[5]
Infection rates in US National Nosocomial
Surveillance (NNIS) system hospitals were
reported to be: clean 2.1%, clean-contaminated
3.3%, contaminated 6.4% and dirty 7.1%.[6]
Colorectal surgery is associated with a high
risk of infection due to endogenous
contamination by bacteria in the contents of the
large bowel.[5] Surgery for rectal cancer is often
associated with stoma formation and
anastomosis close to the anal verge, all of
which could lead to surgery that lasts longer
and has greater bacterial contamination.[5]
Therefore, colorectal surgery might have a
higher risk for developing wound infection.
Despite improvement in surgical technique,
bowel
preparation,
and
prophylactic
antibiotics, colorectal surgery was associated
with a 5% to 6% mortality rate and a 20% to

40% morbidity rate.[7] Delineation of the
incidence of wound infections and their risk
factors is extremely important, because there
are associations between wound infection and
increased length of stay and cost for colorectal
surgery.[8] There are various risk factors which
significantly increase the rate of wound
infection in colorectal surgery. There are no
available data estimates of wound infection
occurrence in our country but there is little
doubt that the problem is no less than
anywhere else in the world. Identification of
these risk factors is important to take effective
measures to reduce this.[9]
Objective
The aim of this was to find the extent of wound
infection following colorectal surgery and its
associated risk factors.
MATERIAL AND METHODS
This cross sectional study was conducted in the
Department
of
Surgery
of
Shaheed
Suhrawardy Medical College Hospital, Dhaka
from July 2019 to January 2020. Patients who
underwent
colorectal
surgery
in
the
Department
of
Surgery
of
Shaheed
Suhrawardy Medical College Hospital, Dhaka
were considered as study population. Total 50
consecutive patients were enrolled purposively
as study sample. The independent risk factors
analyzed, were divided into demographic and
anthropometric variables which include Age,
Sex and BMI. Disease and management related
variables
include
type
of
disease
(Benign/malignant), type of surgery (Elective/
Emergency). Presence of risk factors for poor
wound healing includes diabetes, anaemia,
hypoalbuminaemia. Operative characteristics
were intra-operative spillage of intestinal
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content, operation upon gangrenous gut.
Surgical site was checked up on third
postoperative day and every two days
thereafter till discharge of the patient from
hospital. The observation schedule was
increased to more frequent intervals when
surgical site had shown any signs of infection.
The CDC NNIS definition was followed to
define surgical site infection. Bacteriological
culture and sensitivity test of fluid or tissue
from
incisional
site/organ/space
was
performed as and when required. Infection
occurring after discharge was not surveyed.
Statistical analysis of the results was obtained
by using window based computer software
devised with statistical packages for social
sciences (SPSS-23). Both descriptive &
inferential statistics are used in process of data
analysis.
RESULTS
In the study period, 17(34%) out of 50 patients
developed post-operative wound infection.
Mean age of patients was 45.02 years, with a
range of 16-70 years. Among them 33(66%)
patients were of 50 years or younger. In
17(34%) patients, age was more than 50 years.
Among patients aged less than 50 year 27.7%
patients developed wound infection and it was
47.05% in patients aged more than 50 years.
The ratio of wound infection between these
two groups was 1:1.72. 56% (28) of the patients
were male and 44% (22) were female. Here
male: female ratio was 1.27:1. Among the male
patients post-operative wound infection
developed in 10 patients (35.7%), whereas in
females, infection developed in 7 patients
(31.8%). So, the rate was little bit higher in
male (35.7% versus 31.8%) with a ratio of
1.12:1.Mean BMI of patients were 21.6±2.6571

SD in kg/m², with a range of 15.8-33.8. Based
on BMI, patients were divided into three
categories: normal weight (BMI 18.5-30), obese
patients (BMI>30) and underweight (BMI up to
18.5). 34 patients were within normal range,
among them 10(29.4%) patients developed
wound infection. Among the 5 obese patients
2(40%) were infected. 11 patients were
underweight, among them 5(45.5%) patients
developed wound infection. So the ratio of
wound infection among normal, obese and
underweight was 1:1.36:1.55. In the study, 13
patients (26%) were anaemic (Hb% <10gm/dl).
Among them 9 (69.23%) patients developed
post operative wound infection. Among the
nonanaemic, infection rate was 21.62%.The
ratio of wound infection in between anaemic
and nonanaemic patients was 2.88:1.7 patients
(14%) were diabetic (fasting>7 mmol/l or
random>11 mmol/l). Among them 4 (57.14%)
patients developed post operative wound
infection. Among the nondiabetic, infection
rate was 30.23%. The ratio of wound infection
among diabetic and non-diabetic was 1.89:1
which is nearly double in diabetic patients [OR
= 3.07 i.e>1]. 10 patients (26%) of this study
population were hypoalbuminaemic (serum
albumin <30gm/L). Among them 8 (80%)
patients developed post-operative wound
infection. Among the non hypoalbuminaemic
patients, infection rate was 22.5%. The ratio of
wound infection between these two groups
was 3.56:1 which revealed that wound
infection is more than three and half times
higher among hypoalbuminaemic patients [OR
=13.78 i.e>1]. Of the 50 patients, 19 (38%)
patients underwent laparotomy for benign
disease and 31 (62%) for malignant. Wound
infection developed in 6 (31.58%) patients in
the benign group and 11 (35.48%) patients in
malignant group. The ratio between these two
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groups was 1:1.2. 21 patients (42%) underwent
emergency surgery and among them 9 patients
(42.8%) developed wound infection. In contrast
8 patients (27.5%) out of 29 elective cases
developed wound infection. The ratio of
wound infection among emergency and
elective surgery was 1.56:1. In the study,
during operative procedure, there was spillage
of intestinal content in 7(14%) patients. Wound
infection developed in 5 (71.4%) patients. On
the other hand 12 patients (27.9%) out of 43
patients developed wound infection, where
there was no spillage [OR=6.46]. Most
[11(64.7%)] of the wound infections involved

only skin or subcutaneous tissue of the
incision. In 4 (23.5%) cases, infection involved
deep fascia/ muscle of the incision. In 2 cases
(11.7%), infection involved organ/space
manipulated during operation. Overall mean
postoperative hospital stay was 9.7±5.905 SD
days, in a range of 3-43 days. Postoperative
hospital stay in patients who developed
wound infection is 19.9±7.643 SD days
whereas; it was 7.4±4.167 SD in patients with
no infection. In hospital stay in patients with
wound infection was 12.5 days more than the
patients who did not develop SSI.

Table 1: Age group versus Wound infection Cross-tabulation.
Age group
Wound infection
Yes
Percentage (%)
No

Total

≤50years
>50years
Total

33
17
50

9
8
17

27.27
47.05

24
9
33

Table 2: Association between BMI and wound infection.
Wound infection
Yes
Percentage (%)

No

Normal
Obese
Underweight

24
3
6

10
1
5

29.4
40
45.5

Total
34
5
11

Figure 1: Anaemia versus Wound Infection.
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Table 3: Diabetes mellitus versus Wound Infection Cross-tabulatio
Diabetes mellitus
Wound infection
Yes
Percentage (%)
No

Total

OR

Present
Absent
Total

7
43
50

3.07

4
13
17

57.14
30.23

3
30
33

Figure 2: Hypoalbuminaemia versus Wound Infection.
Table 4: Type of disease versus Wound Infection Cross-tabulation
Type of disease
Wound infection
Yes
Percentage (%)
No

Total

Benign
Malignant
Total

19
31
50

6
11
17

31.58
35.48

13
20
33

Figure 3: Type of surgery versus Wound Infection.
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Table 5: Spillage of intestinal content versus Wound Infection Cross-tabulation.
Spillage
Wound infection
Total
Yes
Percentage (%)
No
Yes
No
Total

5
12
17

71.4
27.9

2
31
33

7
43
50

OR
6.46

Figure 4: Gut viability versus Wound Infection.

Figure 5: Types of wound infection.
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Table 6: Common indications for operation.
Name of operation
Indications
Sigmoid colectomy
Right hemicolectomy

Anterior resection
Left hemicolectomy
Total colectomy with
ileal pouch anal
anastomosis
APR
Others

Benign
Malignant
Benign

Volvulus of sigmoid colon (10)
Ca- sigmoid colon (2)
Ileocaecal TB (3)
Ileocaecal Crohn’s disease (2)
Ca right colon (7)

Malignant
Ca rectum (10)
Ca left colon (7)
Familial adenomatous polyposis (4)

Ca rectum (3)

Table 7: Comparison of Post-operative hospital stay
Wound Infection
Postoperative Hospital Stay
Mean
Yes
No

Wound infection

DISCUSSION
A successful outcome after surgery is highly
dependent on the incidence and severity of
postoperative complications. Surgical site
infection is among the most common
complications of intra-abdominal surgery.
Post-operative wound infection not only
increases morbidity, mortality, hospital stay
and costs, but also compromises the cosmetic
outcome. Some patients subsequently develop
incisional hernia.[10] This study was conducted
to identify the incidence of wound infection in
colorectal abdominal surgery and to determine
risk factors associated with infection. The
overall infection rate for the 50 consecutive
patients studied was 34%. This finding is
significantly low in a study in New York
conducted by Vanessa PH et.al from 2001 to
2008 where the infection rate was 22.4%.[1] As

19.9
7.4

Number of
patients (%)

Percentage
(%)

12

24

11

22

10
7
4

20
14
8

3
3

6
6

SD
7.643
4.167

Vanessa’s study was conducted in a society
where, high standard of aseptic OT
environment is available and most of their
cases were electively operated, they got a low
infection rate. Another study conducted by
Robert L et. al in Virginia revealed the infection
rate to be 26%.[4] In this study, mean age of
patients was 45.02 years, with a range of 16-70
years. Among them 66% patients were of 50
years or younger. In 34% patients, age was
more than 50 years. Among patients aged less
than 50 year 27.7% patients developed wound
infection and it was 47.05% in patients aged
more than 50 years. The ratio of wound
infection between these two groups was 1:1.72.
In Vanessa’s study, the mean age of patients
was 59.8 (SD 17.8) years and it was 62 (1.2 SD)
in Robert’s study.[1,4] In this study, 56% of
patients were male with a male: female ratio of
1.27:1. This finding is similar to the study
261
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conducted by Tsuyoshi K, where it was 65%
but differ from Vanessa where it was 48%.[1,5]
In this study, post-operative wound infection
rate is little bit higher in male (35.7% versus
31.8% with a ratio of 1.12:1). Incidence of
wound infection does not differ in sexes, in
agreement with previous findings.[11,12,13,14] In
this study, mean BMI of patients were
21.6±2.6571 SD in kg/m², in a range of 15.833.8. Based on BMI, patients were divided into
three categories: normal weight (BMI 18.5-30),
obese patients (BMI>30) and underweight
(BMI up to 18.5). 34 patients were within
normal range, among them 29.4% patients
developed wound infection. Among the 5
obese patients 40% were infected. 11 patients
were underweight, among them 5(45.5%)
patients developed wound infection. So the
ratio of wound infection among normal, obese
and underweight was 1:1.36: 1.55. The mean
BMI was 25±5 SD in kg/m² revealed in
Arnaud’s study which is markedly higher than
this study.[7] In this study, 26% were anaemic
(Hb% <10gm/dl). Among them 69.23%
patients developed post-operative wound
infection. Among the nonanaemic, infection
rate was 21.62%. The ratio of wound infection
in between anaemic and nonanaemic patients
was 2.88:1. This finding markedly differs from
the study conducted by Tsuyoshi K where 16%
anaemic patients developed wound infection
whereas it was 12% in nonanaemicpatients.[5]
In this study, 14% cases were diabetic
(fasting>7 mmol/l or random>11 mmol/l).
Among them 57.14% patients developed postoperative wound infection. Among the
nondiabetic infection rate is 30.23%. The ratio
of wound infection among diabetic and nondiabetic was 1.89:1 which is nearly double in
diabetic patients. So diabetes mellitus is a risk
factor for wound infection [OR = 3.07 i.e>1]

found in this study. This finding markedly
differs from the study conducted by Tsuyoshi
K where 24% diabetic patients developed
wound infection.[5] Tsuyoshi operated upon
elective cases where strict glycaemic control
was achievable, whereas in this study large
percentage of cases underwent emergency
surgery, where it was difficult to control the
glycaemic status. Twenty six percent patients
of this study were hypoalbuminaemic (serum
albumin <30gm/L). Among them 80% patients
developed post-operative wound infection.
Among the non hypoalbuminaemic patients,
infection rate was 22.5%. The ratio of wound
infection between these two groups was 3.56:1
which revealed that wound infection is more
than three and half times higher among
hypoalbuminaemic
patients.
So
hypoalbuminaemia is a risk factor for wound
infection [OR =13.78 i.e>1].[5] This finding
largely differs from the study conducted by
Tsuyoshi K where 47% hypoalbuminaemic
patients developed wound infection.[5] As
many of our cases had both anaemia and
hypoalbuminaemia, the rate of wound
infection was very high in this study.In this
study, 38% patients underwent laparotomy for
benign disease and 62% for malignant. Wound
infection developed in 31.58% patients in the
benign group and 35.48% patients in
malignancy. The ratio between these two
groups was 1:1.2. This finding is similar to the
finding by Velasco E et.al where infection rate
in malignant disease was 31.6%.[13] In this
study, 42% patients underwent emergency
surgery and among them 42.8% developed
wound infection. In contrast 27.5% out of 29
elective cases developed wound infection. The
ratio of wound infection among emergency
and elective surgery was 1.56:1. But in
Vanessa’s study, most of the patients (93.08%)
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underwent elective surgery. This is the reason
of dissimilarity of findings between these two
studies. In this study, during operative
procedure, there was spillage of intestinal
content in 14% patients. Wound infection
developed in 71.4% patients. On the other
hand 27.9% out of 43 patients developed
wound infection where there was no spillage.
So intraoperative spillage is a risk factor for
wound infection [OR=6.46]. This finding is
comparable to both Vanessa’s and Tsuyoshi’s
findings where infection rate was 62.56% and
53.21% respectively.[1,5] In the study, 14%
patients were found to have gangrenous gut on
exploration of abdomen. Of them, 71.4%
developed wound infection. In contrast, 86%
patients were operated upon healthy gut.
Among them 27.9% developed wound
infection. So operation upon gangrenous gut is
a risk factor for developing wound infection
[OR=6.46]. The rate of wound infection in
patients having gangrenous gut was four times
greater than that of viable gut revealed in a
study conducted by Raveenthiran V in India
which was similar to our study.[16] Overall
mean postoperative hospital stay was 9.7±5.905
SD days, in a range of 3-43 days. Postoperative
hospital stay in patients who developed
wound infection is 19.9±7.643 SD days
whereas; it was 7.4±4.167 SD in patients with
no infection. In hospital stay in patients with
wound infection was 12.5 days more than the
patients who did not develop SSI. In a study
conducted by Reddy KM in London revealed
that the mean post-operative hospital stay was
14 days; this study also revealed that wound
infection increases this stay by 11.7 days 17.
Both of these results are very similar to this
study.In this series, common indications for
operation in descending order include
carcinoma of colon, volvulus of sigmoid colon,

and carcinoma of left colon, carcinoma of right
colon, familial adenomatous polyposis and
inflammatory bowel disease (Table 7).
Common
operations
include
sigmoid
colectomy, right hemicolectomy, anterior
resection, left hemicolectomy, total colectomy,
APR etc.Of the 17 cases of SSI, in 11 cases
(64.7%), infection were limited within skin and
superficial tissue, in 4 cases (23.5%) it involved
deeper incisional tissue and organ/space
infection
occurred
in
rest
2(11.8%)
cases.Among the ten pre and preoperative risk
factors, eight risk factors for postoperative
wound infection have been identified: age>50
years, being underweight, anaemia, diabetes
mellitus,
hypoalbuminaemia,
emergency
surgery, operation upon gangrenous gut and
intraoperative
spillage
of
intestinal
contents.Wound infection was not correlated
with sex and type of disease (benign or
malignant).Because of the advances in surgery
and anaesthesia, older and sicker patients are
now being more often considered for surgical
treatment than in previous years. Age is a risk
factor
for
postoperative
infectious
complication, commonly reported in the
medical literature.[18] Increasing age is
correlated with greater likelihood of certain
chronic conditions, e.g. malnutrition and a fall
in the body’s immunological efficiency,
causing more extensive SSI.[19,20]

Limitation of the Study
The study had a very short duration with a
small sample size. This study gives no idea
about post discharge SSI, whereas post
discharge SSI surveillance is strongly
recommended for procedures, where postoperative hospital stay is too short (<5days).
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CONCLUSIONS
This study provided information on rate and
risk factors for abdominal wound infection in
colorectal abdominal operations in the
Department
of
Surgery
of
Shaheed
Suhrawardy
Medical
College.
Eight
independent risk factors are identified in this
study both univariate and multivariate
REFERENCES
1. Vanessa P, Sharon LS, Koiana T, Philip SB, Jeffery
WM, Sang WL, et al. Differing risk factors for
incisional and organ/space surgical site infections
following abdominal colorectal surgery. Dis Colon
Rectum. 2011; 54:818-25.
2. Astaneau P, Rioux C, Brucker G. Morbidity and
mortality associated with surgical site infections:
results from the 1997-1999 INCISO surveillance. J
HospInfect.
2001;
48:
267-74.
https://doi.org/10.1053/jhin.2001.1003
3. Green JW, Wenzel RP. Postoperative wound
infection: a controlled study of the increased duration
of hospital stay and direct cost of hospitalization.
Ann Surg. 1977;185(3):264-268. doi:10.1097/00000658197703000-00002
4. Smith RL, Bohl JK, McElearney ST, et al. Wound
infection after elective colorectal resection. Ann Surg.
2004;239(5):599-607.
doi:10.1097/01.sla.0000124292.21605.99
5. Konishi T, Watanabe T, Kishimoto J, Nagawa H.
Elective colon and rectal surgery differ in risk factors
for wound infection: results of prospective
surveillance.
Ann
Surg.
2006;244(5):758-763.
doi:10.1097/01.sla.0000219017.78611.49
6. Culver DH, Horan TC, Gaynes RP, Martone WJ,
Jarvis WR, Emori TG, et al. Surgical wound infection
rates by wound class, operative procedure, and
patient risk index: National Nosocomial Infections
Surveillance System. Am J Med. 1999; 91(suppl 3B):
1525-75.
https://doi.org/10.1016/00029343(91)90361-z.
7. Alves A, Panis Y, Mantion G, Slim K, Kwiatkowski F,
Vicaut E. The AFC score: validation of a 4-item
predicting score of postoperative mortality after
colorectal resection for cancer or diverticulitis: results

analysis.With the aim of reducing the rate of
infectious complications, the risk factors can be
divided into the following two categories:
Unmodifiable factors: age, emergency surgery,
gangrenous gut.Factors those can be modified
before or during surgery: anaemia, diabetes
mellitus, hypoalbuminaemia, body weight and
intraoperative spillage of intestinal contents.

of a prospective multicenter study in 1049 patients.
Ann
Surg.
2007;246(1):91-96.
doi:10.1097/SLA.0b013e3180602ff5
8. Zelenitsky SA, Ariano RE, Harding GK, Silverman
RE. Antibiotic pharmacodynamics in surgical
prophylaxis: an association between intraoperative
antibiotic concentrations and efficacy. Antimicrob
Agents
Chemother.
2002;46(9):3026-3030.
doi:10.1128/AAC.46.9.3026-3030.2002
9. Rippe JM. Lifestyle Strategies for Risk Factor
Reduction,
Prevention,
and
Treatment
of
Cardiovascular Disease. Am J Lifestyle Med.
2018;13(2):204-212. doi:10.1177/1559827618812395
10. Razavi S M, Ibrahim M, Kashani AS, Jafarian A.
Abdominal surgical site infections: incidence and risk
factors at an Iranian teaching hospital. BMC Surg.
2005; 5: 2. https://doi.org/10.1186/1471-2482-5-2
11. Tanner J, Swarbrook S, Stuart J. Surgical hand
antisepsis to reduce surgical site infection. Cochrane
Database
Syst
Rev.
2008;l:CD004288.
http://dx.doi.org/10.1002/14651858.CD004288.pub3
12. Van’t RM, Steyerberg E W, Nellensteyn J, Bonjer H J,
Jeekel J. Meta-analysis of techniques for closure of
midline
abdominal
incision.
Br
J
Sur.
2002;89(11):1350-56. https://doi.org/10.1046/j.13652168.2002.02258.x
13. Rogers DM, Blouin GS, O’Leary JP. Povidone Iodine
wound irrigation and wound sepsis. Surg Gynecol
Obstet. 1983;157(5):426-30.
14. Watanabe A, Shunji K, Rinshun S, Takeharu Y,
Yasunori I, Hideo B, et al. Risk Factors Associated
with Surgical Site Infection in Upper and Lower
Gastrointestinal Surgery. Surg Today. 2008; 38: 40412. https://doi.org/10.1007/s00595-007-3637-y
15. Petrosillo N, Cecilia MJD, Nicastri E, Martini L,
Ippolito G, Moro ML. Surgical Site Infection in Italian
Hospital: a Prospective Multicentre Study. BMC

264
Copyright: ©The author(s), published in Annals of International Medical and Dental Research, Vol-7, Issue-6. This is an open access article under
the Attribution-Non Commercial 2.0 Generic (CC BY-NC 2.0) license. (https://creativecommons.org/licenses/by-nc/2.0/)

Annals of International Medical and Dental Research
E-ISSN: 2395-2822 | P-ISSN: 2395-2814
Vol-7, Issue-6 | November-December 2021
Page no- 255-265 | Section- Research Article (Surgery)
Infect Dis. 2008;8:34. https://doi.org/10.1186/14712334-8-34
16. Heal C, Petra B and Sheldon B. Risk factors for
wound infection after minor surgery in general
practice. MJA. 2006;185(5):255-58.
17. Raveenthiran V. Restorative resection of unprepared
left colon in gangrenous vs viable sigmoid volvulus.
Int
J
Colorectal
Dis.
2004;19(3):258-263.
https://doi.org/10.1007/s00384-003-0536-6.
18. Reddy K, Meyer CER, Palazzo FF, Conaghan P, Blunt
MC, Stebbings WSL, et. al. Post operative stay
following colorectal surgery: a study of factors
associated with prolong hospital stay. Ann R Coll

Surg
Engl.
2003;
85:111-114.
https://doi.org/10.1308/003588403321219894.
19. Franceschi C, Garagnani P, Morsiani C, et al. The
Continuum of Aging and Age-Related Diseases:
Common Mechanisms but Different Rates. Front Med
(Lausanne). 2018;5:61. doi:10.3389/fmed.2018.00061
20. Brodin P, Davis MM. Human immune system
variation. Nat Rev Immunol. 2017;17(1):21-29.
doi:10.1038/nri.2016.125.

Source of Support: Nil, Conﬂict of Interest: None
declared

265
Copyright: ©The author(s), published in Annals of International Medical and Dental Research, Vol-7, Issue-6. This is an open access article under
the Attribution-Non Commercial 2.0 Generic (CC BY-NC 2.0) license. (https://creativecommons.org/licenses/by-nc/2.0/)

