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Abstract

Introduction: Hypoalbuminemia, as a marker of malnutrition and disease, is associated with
higher risk of poor postoperative outcomes. However, no study has been reported from our country
until now. Our aim was to identify the relationship between preoperative hypoalbuminemia and the
development of complications after major gastrointestinal surgery.

Methods: A prospective study of 106 patients who underwent major elective gastrointestinal surgery
between July 2012 to June 2013 in Department of Surgery, Tribhuvan University Teaching Hospital,
Kathmandu, Nepal were considered for the study. Serum albumin was determined preoperatively in
all patients. Hypoalbuminemia was defined as albumin less than 35 mg/dl. Thirty-day postoperative
complications were analyzed.

Results: The patients were 70 males (66 %) and 36 females (34%) with a mean age of 50 years
(23-81). Thirty-six patients (34%) had hypoalbuminemia. Overall complication rate was 32%.
Hypoalbuminemic patients had a significantly higher rate of postoperative complications (26.4
and 5.6%; P<0.05). In multivariate analysis, age (>50 year), BMI (<18 kg/m?), duration of surgery
(>3 hours) and hypoalbuminemia (<35 mg/dl) were the significant risk factors for postoperative
complications (P<0.05).

Conclusion: Preoperative hypoalbuminemia is an independent predictor of postoperative outcomes
in patients with elective major gastrointestinal surgery. Identification and optimization of nutritional
status prior to surgery may improve surgical outcomes.
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Introduction

Malnutrition is a common problem in patients with with the degree of malnutrition®’. Complications are
gastrointestinal disease, which adversely affects surgical —defined as any deviation from the normal postoperative
outcomes'®. There are many tools to assess patient’s course®. Complications can be graded according to the
nutritional status. Decreased serum albumin is a good and ~ postoperative complication grading system’. It has been
simple predictor of surgical risk and has a close correlation ~maintained that hypoalbuminemia is associated with
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higher rate of post operative complications'®'2. However
no study has been reported relating to hypoalbuminemia
and outcomes in major gastrointestinal surgery in our
part of world until now. We aimed to identify the
relationship between preoperative hypoalbuminemia and
the development of complications following open elective
major gastrointestinal surgery in our institution.

Methods

This was a prospective study carried out from the period
of July 2012 to June 2013 in the department of surgery,
Tribhuvan University Teaching Hospital, Kathmandu,
Nepal. The protocol was approved by the Institutional
review board, Institute of Medicine, Tribhuvan University.
All Patients undergoing major open elective gastrointestinal
surgery were included in the study as shown in Figure 1.
Patients with ASA grade more than II, pediatrics patients,
patients having liver failure, cirrhosis, nephrotic syndrome,
emergency surgery, laparoscopic surgery and those who
lost on follow-up were excluded. Each patient had a pre-
operative serum albumin assessment. Serum albumin less
than 35 mg/dl was considered as hypoalbuminemia.

Screened
(n=138)

‘ Notmet the inclusion

criteria(n=26)

Recruited
(n=112)

Lostin follow up (n=6) e

Hypoalbuminemic

(n=36)

Nonhypoalbuminemic
(n=70)

Figure 1: Work plan for the study

The patients were classified into two groups (non-
hypoalbuminemic and hypoalbuminemic) in relation to
level of preoperative serum albumin (<35 mg/dl or >35mg/
dl). Patient’s demographic details, diagnosis, operative
details and intraoperative outcomes were registered. All
perioperative complications within 30 days of surgery were
recorded. Complications were graded according to the
postoperative complications grading system’ (Briefly, Grade
0 = no complication; Grade 1 = use of oral medications or
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bedside care; Grade 2 = use of intravenous therapy, TPN, or
transfusion; Grade 3 = intubation, interventional radiology,
or surgery; Grade 4 = organ dysfunction and Grade 5 =
death).

Continuous variables were compared using the Student t-test
or the Mann- Whitney U-test as appropriate. Categorical
variables were compared using the chi-square test or the
Fischer exact test as feasible. To recognize independent
predictors of postoperative complications, statistically
significant variables known by univariate analysis were
analyzed further by multivariate logistic regression
analysis. All of the data were analyzed using SPSS version
18. A p-value of less than 0.05 was considered statistically
significant.

Results

A total of 106 patients, who underwent major elective
open abdominal surgery were studied (Figure 1). Out of
106 patients, 70 patients (66%) had normal albumin and
36 patients (34%) had hypoalbuminemia. Majority of
patients were male (70%) with median age of 50 ( 23-
81). There were no significant differences in different
preoperative variables, when we compared these variables
in nonhypoalbuminemic and hypoalbuminemic patients
(P>0.05) as shown in Table 1.

Table 1: Preoperative data

Nonhypoal- Hypoal-
Variables buminemic buminemic P value
(n=70) (n=36)
Age (year) 50(23-76) 53(24-74) 0.25
Gender
Male 45 (64.2) 25(69.4)
Female 25 (35.5) 11(31.6) 0.44
BMI (kg/mz) 22(18-23) 18(16-22)  0.54
Hematocrit 33(27-40) 31(26-39)  0.86
Smoker 18(25.7) 28(77.7) 0.23
ASA 0.35

I 53(75.7) 14(38.8)

11 17(24.3) 22(61.1)
Comorbidity 0.34
Diabetes(DM)  5(7.1) 5(13.8)
Hypertension  1(1.4) 3(8.3)

DM with 1(1.4) 2(5.5)
hypertension 1(1.4) 2(5.5)
Others

Values are presented as median (range) or number (%),
ASA; American society of Anesthesiology
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Table 2: Type of surgery on Nonhypoalbuminemic and Hypoalbuminemic patient

Type of surgery 1l:l;f)[l:oalbumenemic Hypoalbuminemic
(n=70) (n=36)
Gastric surgery 12(17.1) 25(69.4)
Subtotal gastrectomy 7(10.0) 18(50.0)
Total gastrectomy 5(7.1) 7(19.4)
Hepatobiliary surgery 21(29.4) 9(25.0)
Hepatectomy 3(4.2) 1(2.7)
CBD exploration 7(10.0) 1(2.7)
Pericystectomy 1(1.4) 4(11.1)
Extended cholecystectomy 5(7.1) 2(5.4)
Completion cholecystectomy 5(7.1) 1(2.7)
Pancreatic surgery 10(14.3) 6(16.7)
Whipple’s 3(4.2) 1(2.7)
Frey’s 1(1.4) 2(5.4)
Modified Puesto’s 2(2.8) 1(2.7)
Cystogastrostomy 2(2.8) 1(2.7)
Partial pancreatectomy 1(1.4) 0(0)
Splenorenal shunt 1(1.4) 1(2.7)
Colorectal surgery 11(15.8) 13(36.1)
Hemi colectomy 4(5.6) 1(2.7)
APR 1(1.4) 1(2.7)
Sigmoidectomy 1(1.4) 1(2.7)
Anterior resection 5(7.1) 2(5.4)

Values are presented as number (%), APR; Abdominoperineal Resection
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Mean preoperative serum albumin level was 37 mg/dl and
32 mg/dl in nonhypoalbuminemic and hypoalbuminemic
patients respectively. Operative procedures were classified
as gastric (n=37), hepatobiliary (n=29), pancreatic (n=16)
and colorectal (n=24) as shown in Table 2. Patients
undergoing gastric surgery presented with the lowest
albumin value (33.55+/-4.6 mg/dl) followed by pancreatic,
colorectal and hepatobiliary surgery patients.

Overall postoperative complications were found in
34 patients (32%), out of which 6 (5.6%) belonged to
nonhypoalbuminemic group while 28 patients (26.4%) to
the hypolbuminemic group (P=0.001). The most common
grade of complication was grade I in both the groups
(11.1 and 44%). Out of four mortalities, three were in
hypoalbuminemic group (Figure 2).

EHypoalbum inem ic

Patients (no)
oo

»Nonhypoalbuminemic

] N

Gradel  Gradell Gradelll GradelV GradeV

ClaveinDindo gradesof complications

Figure 2: Albumin level and Clavien Dindo Grades of
complication

The incidence of complications following gastric surgery
was 13.2% followed by pancreatic(8.4%), hepatobilliary
(4.71%) and small intestine-colorectal(4.71%) in both
the groups. While comparing type of surgery between
the groups, more complications had been noticed in
hypoalbuminemic patients than nonhypoalbuminemic
patients , however the difference was not statistically
significant (P >0.05).

In univariate analysis gender, smoking, ASA status and
presence of comorbidity were not associated with an
increased risk of developing postoperative complications.
However, in multivariate logistic analysis, age (>50 year),
BMI(<18 kg/m?), duration of surgery (>3 hours) and
hypoalbuminemia were the significant risk factors for
postoperative complications (P<0.05) as shown in Table 3.
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Table 3: Association of variables and postoperative
complications

Multivariate
P value,
OR(95% CI)

Univariate

Compli-

cations
(n=34)

Variables

95% CI)
Age
SAIED = 0.0 11" 0.001:1.037
Less than 50 10 (0-91.4) (1.02-1.05)
Gender
Male 19 0.23: 1.3 NA
Female 15 (1.1-2.0)
BMI(kg/m2)
A oo 9 0.02;09  0.001; 1.7
Less than 25 (0.7-1.4)  (0.37-0.94)
20
Smoking
Smoker 24 0.30;1.0 NA
Nonsmoker 10 (=)
ASA
I 14
II 20 0.70; 1.1 NA
(0.8-2.1)
Comorbidity
Yes 19 0.50,1.3 NA
(1°:02.1)
No 15
Operative time (hr.)
less than 3
3 or more 9 0.02; 3.1 0.001; 1.2
(1.9-2.7)  (1.03-2.02)
25
Hypoal-
buminemia 28 0.01;45  0.001;5.2
(mg/dl) (2.1-7.6)  (3.45-9.45)
6
Yes
No

NA; Not analyzed, OR; Odds ratio, CI; Confidence interval,
ASA; American Society of Anesthesiology
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Discussion

Complications after any surgery are inherent. Though it
can be minimized, can never be eliminated. Many studies
have shown that low preoperative serum albumin is a risk
factor for postoperative complications' . In various other
studies, different types of surgical procedures as a general
or a specific type of surgical procedure has been considered
in certain subclass of patients. There has been no distinction
between elective and emergency surgical procedures in
other studies. In the present study, we have established that
preoperative hypoalbuminemia is an independent factor
associated with postoperative morbidity and mortality
in patients undergoing major elective gastrointestinal
surgery. This study analyzed the different aspects of major
gastrointestinal surgery in relation to hypoalbuminemic
and nonhypoalbuminemic cohort. We also took advantage
of the standardized Clavien Dindo classification system to
assess postoperative complications’ .

When we compared outcomes of major gastrointestinal
surgery in the hypoalbuminemic and nonhypoalbuminemic
cohort, we found statistical differences in the complications
between the hypoalbuminemic and nonhypoalbuminemic
groups (P<0.05).

Owing to the economic and social restraints characteristic
of developing countries possibly preventing them from
basics like good nutrition, lack of adequate knowledge
about the health and poor access to health services, the
rate of complications overall 32%, found is higher than
15.38% reported in a study from Portugal in a cohort of
117 patients undergoing major gastrointestinal surgery.
Our hypoalbuminemic patients had a significantly
higher rate of postoperative complications (26.4% vs
5.6%, P=0.004) consistent with that reported in the
literature.?'** Hypoalbuminemic patients have higher
risk of having postoperative complications (37.5% vs.
21.3%, P = 0.014) following rectal cancer surgery which
is similar to that observed in our study.! In the present
study , a multivariate analysis of the relationship of serum
albumin and complications showed that a preoperative
hypoalbuminemia increased the risk of complications
by 5.2 fold which is comparable to 5.6 fold observed in
the series of 524 patients undergoing gastrointestinal
surgery in Ireland in 2010.2 Grade I complication was the
most common complication found in our series. This is
consistent with the results of a study from Switzerland
published in 2004 in a cohort of 6336 patients who
underwent elective general surgery in a single institution.?’
Surgical site infection was the most common complication
within grade I similar to reported in the literature. The
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mortality rate in the present study is comparable to other
studies which were associated hypoalbuminemia.?

The incidence of complication following gastric surgery
was the highest in our study similar to that observed from
Spain in 2009 in a retrospective review of 158 patients
undergoing elective gastrointestinal study.?! A multicenter
study of 54,215 patients following major noncardiac surgery
in 1999 highlighted that a decrease in serum albumin from
concentrations greater than 46 g/L to less than 21 g/L was
associated with an exponential increase in mortality rates
from less than 1% to 29% and in morbidity rates from 10%
to 65% following non-cardiac surgery.”® Recently, another
retrospective study from Ireland in a review of 200
patients revealed decreased serum albumin concentration
on the first postoperative day was also good predictor of
poor surgical outcome following gastrointestinal cancer
surgery. Patients with low preoperative albumin levels have
an increased overall mortality and cancer-specific mortality
risk than those with normal albumin levels. * Preoperative
albumin levels <30 mg/dl increases the perioperative
morbidity after gynecologic cancer surgery. *°

We also analyzed the factors that affect postoperative
outcome in major gastrointestinal surgey. Age (>50
years), BMI (<18 kg/m?), duration of surgery (>3 hours)
and hypoalbuminemia were the significant risk factors for
postoperative complications (P<0.05) similar to reported in
the literature''. We did not find any correlation between the
gender of the patient, smoking, ASA status and presence of
comorbidity with postoperative complications.

Low serum albumin is associated with poor wound healing,
compromised collagen synthesis, and compromised
immune responses . These elements collectively may
clarify the higher risk of post-operative complications in
hypoalbuminemic patients. Concerning the treatment of
pre-existing low serum albumin level, few studies have
shown no beneficial outcome with the administration of
albumin infusions.’!** This could be due to inadequate
albumin replacement or increased leakage of synthetic
albumin into the extravascular spaces. However, recently
some study highlighted that preoperative nutrition
supplements may benefit the patient and improve surgical
outcomes.

We believe that this is one of the precise series clearly
showing an association between preoperative serum
albumin and significant complications after major elective
gastrointestinal surgery. Limitations of our study are;
single centered study design; small size study population
with only 34% showing low preoperative serum albumin,
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which could influence the ability to determine preoperative
serum albumin as a predictor; serum albumin which
itself is a multifaceted variable which could be altered
broadly in various physiopathological condition. Despite
all the limitations, preoperative serum albumin remained
a significant predictor of postoperative complications and
mortality in patients undergoing major gastrointestinal
surgery. Hence, in order to validate our findings further
appropriately designed studies are suggested.

Conclusion

Preoperative hypoalbuminemia is an independent risk
factor for the development of postoperative complications.
Surgeons should be aware of the consequences of low
preoperative serum albumin and concern of nutritional
optimization, which is likely to improve operative outcome
in a surgical patient.
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