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Abstract

Background: Gastric cancer is the fifth most common cause of cancer-related death in Bangladesh.
Curative resection remains the main modality of its successful treatment but the rate of postoperative
complications is still high. Besides surgical factors, patient’s clinicopathological characteristics influence
complications. This study was aimed to find out the association of the patients’ haemoglobin and serum
albumin levels with short-term surgical complications in operable gastric cancer.

Methodology: Following convenience sampling, 32 patients of operable gastric cancer who underwent
gastrectomy in the Department of General Surgery, Bangabandhu Sheikh Mujib Medical University,
from July 2019 to June 2020 were observed for their clinicopathological characteristics and postoperative
complications. Data were analyzed with SPSS version 23 and Chi-square (+2) test was done to find
out the association of complications with the patients’ haemoglobin and serum albumin levels.

Result: Out of the 32 patients 12 (37.50%) patients developed complications. Thirty days mortality
was 6.30%. Preoperative low Hb level (Male < 13 gm/dl & female < 11.50 gm/dl), low albumin level (<
3.50 gm/dl)) and postoperative lowest Hb level (< 9 gm/dl) were significantly associated with
complications (p-value 0.018, 0.003 and <0.001 respectively). In univariate regression analysis of
different patient factors for developing complications BMI (<18.50 kg/m2), Preoperative Hb level (Male
<13 and female <11.50), Postoperative lowest Hb level (<09 gm/dl), and preoperative serum albumin
(<3.50gm/dl) had significant (p<0.05) association with complications but in multivariate regression
analysis Postoperative lowest Hb level (<09 gm/dl) and S. Albumin level (<03.50 gm/dl) were found to
be independently associated with complications (p<0.05).

Conclusion: Our patients are generally malnourished having low BMI along with low haemoglobin
and serum albumin levels. As these factors lead to increased complications in gastrointestinal surgery,
perioperative correction of low haemoglobin and serum albumin levels should be done adequately to
reduce postoperative complications in patients with operable gastric cancer.
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Introduction

Gastric cancer is the fifth most common malignancy
worldwide and the third leading cause of cancer death.
Although multi-modal therapy can improve survival of
gastric cancer patients, surgery is generally
considered as the only treatment modality that can
cure it?. But the incidence of complications following
gastric cancer surgery is still unacceptably high at
17.9- 40.1%°. Patient’s clinicopathological and
intraoperative characteristics are associated with
postoperative complications and complications
following curative surgery for gastric cancer have a
negative effect on overall and disease-specific survival*.
Moreover postoperative complications are associated
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with an increased length of hospitalization, economic
cost, and hospital mortality>8. So, strategies to reduce
postoperative complications for patients undergoing
a potentially curative resection would be beneficial
and interest should be focused on studies aimed at
the evaluation of postoperative complications and
mortality.

In an effort to observe the association of risk factors
attributable to postoperative complications following
gastric cancer surgery, many studies’:8 from abroad
have been published. Unfortunately, very few studies
in Bangladesh have observed the short term surgical
complications following surgery in operable gastric
cancer and none has observed their association with
patient’s clinicopathological factors. But knowing the
incidence of complications following surgery enables
surgeons a better basis for judging and improving their
practice. Moreover identifying the association of patient
factors with complications assists in clinical decision
making regarding patient risk stratification, preparation,
and timing of surgery or taking appropriate measures
in the perioperative period. This is why this study was
designed to observe the incidence of short term
surgical complications and their association with
patient’'s haemoglobin and serum albumin level in
operable gastric cancer.

Patients and methods:

This prospective case series study was conducted
in the Department of General Surgery, BSMMU over
one year from July 2019- June 2020. Any diagnosed
case of carcinoma stomach who seemed to be
operable after the initial clinical and radiological
assessment was targeted for entry in the study but
a final assessment for operability was done at
laparotomy. Among them, 32 patients those who
fulfiled the inclusion criteria and underwent an
appropriate surgical procedure (Total or Subtotal
gastrectomy) were finally included in the study.
Patient’s demographic characteristics, preoperative
investigation findings, operative and histopathological
details were recorded in the data collection sheet.
All patients were followed up starting from 1t
postoperative day up to one month for any
complications. During hospital period complications
were managed properly and recorded in datasheet.
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Later information was collected from follow-up clinic
or from their home over the phone to know the patient
condition and any new complications. For all patients,
we analyzed the following parameters: preoperative
serum Hb (PRE-Hb) & s. albumin level, lowest
postoperative Hb (LOW-HDb) level along with other
vaiables and postoperative complications. Patients
were grouped based on having normal or low PRE-
Hb and s. albumin level. They were also grouped by
lowest postoperative Hb (LOW-HDb) level €” 09 or <
09 gm/dl respectively. Data were analysed by using
computer software SPSS-23 (Statistical Package for
Social Sciences). Statistical analysis was done by
Chi-square (X2) test. Probability value <0.05 was
considered as the level of statistical significance and
95% confidence interval was taken.

Approval for the study was taken from Institutional
review board (IRB), BSMMU, Dhaka to carry out this
study (Memo no- BSMMU/2019/9325; Date- 3/9/
2019).

Operational definitions

Haemoglobin level: Preoperative haemoglobin (PRE-
Hb) is the latest Hb level of the patient in gm/dl within
7 days before surgery after which the patient did not
receive any transfusion. Normal value is 13- 18 gm/dl
in male and 11.5- 16.5 gm/dI in female. LOW-Hb is
the lowest Hb from the operative day until postoperative
day 7.

Serum albumin level: Preoperative serum albumin
in gm/dl. Normal value is 3.5- 5 gm/dI.

Short term surgical complications: For this study
short term surgical complication was defined as any
of the complications that occurred within 30 days of
surgery.

Operable gastric cancer: Operable gastric cancer
is that gastric cancer patient in whom gastric resection
was possible with curative intent. The criteria for
unresectibility for cure were 1) Locoregionally
advanced Disease- a) Infiltration of the root of the
mesentery or para-aortic lymph node highly
suspicious on imaging or confirmed by biopsy. b)
Invasion or encasement of major vascular structures
(excluding the splenic vessels) and 2) Distant
metastasis or peritoneal seedlings.



Association of Haemoglobin and Serum Albumin Level with Short Term Surgical Complications

K M Reaz Morshed et al

Results

Table- I. Distribution of the patients according to demographic characteristics (n=32).

Variable Number(n) Percentage(%)
Age <60 23 71.90
> 60 09 28.10
Sex Male 23 71.90
Female 09 28.10
BMI (kg/m?) Underweight 09 28.10
Normal 20 62.50
Overweight or obese 03 09.40
Habit of smoking Yes 18 56.20
No 14 43.80
Comorbidity Diabetes mellitus 07 21.90
Hypertension 06 18.80
Cardiopulmonary diseases 04 12.50

Out of 32 patients, 23 (71.90%) were aged <60 years
and majority patients were male 23 (71.90%). Twenty
(62.50%) patients were with normal BMI and 14
(53.20%) had other comorbidities. Lower radical
gastrectomy was performed in 28 (87.50%) and total
gastrectomy was performed in 4 (12.50%) patients.
Mean Preoperative Hb (PRE-Hb) level of the study
subjects was 11.76+2.41 gm/dl and mean Lowest
postoperative Hb (LOW-Hb) level of the study subjects
was 10.19+1.52 gm/dl. The mean Preoperative serum

albumin level of the study subjects was 03.43 + 0.46
gm/dl.

Complications were observed in 12 (37.50%) cases
of the study subjects and 30 days mortality was
observed in 2 (6.30%) cases. The mean postoperative
hospital stay of the patients was 15.41+06.38 days.
Out of 02 deaths one patient died on 2" POD due to
acute myocardial infarction. The other patient
developed duodenal stump leakage and underwent
2" |aparotomy on 10" POD. Ultimately he died on
13t POD due to multi-organ dysfunction syndrome.

Table- II. Distribution of patients according to individual complications, their management and 30-days

mortality (n=12).

Individual complications n (%) Management 30-days mortality Cause
and day of death

Anastomotic failure 1(3.1) Conservative (required TPN)

Duodenal stamp leakage 1(3.1) Operative(under GA) Yes13tPOD MODS

Stomal obstruction 1(3.1) Operative(under GA)

Minor SSI 4(12.5)  Conservative

Respiratory complications 1(3.1) Conservative

Urinary complications 1(3.1) Conservative (antibiotic)

Cardiac complications 1(3.1) Conservative Yes2nd POD AMI

Prolong ileus 2(6.3) Conservative
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Table- Ill. Association of complications with preoperative Hb (PRE- Hb) level and postoperative lowest Hb

(LOW- Hb) level (n=32).

Hemoglobin level Complications P-value*
Yesn (%) Non (%)
PRE- Hb(gm/dl) Male >13 and female >11.50 01(09.09) 10(90.91) 0.018
Male < 13 andfemale < 11.50 11(50) 10(50.00)
LOW- Hb(gm/dl) >09 04 (17.39) 19(82.61) <0.001
<09 08(88.89) 01(11.11)

*P-value was determined by chi-square test.

Development of complications was statistically
significantly associated with both low pre-operative
and lowest postoperative Hb concentration (P=0.018,
< 0.001 respectively). Among patients having normal
(Male e” 13 gm/dl and female €"11.50 gm/dl) PRE- Hb
concentration only 09.09% had developed
complications while in low PRE- Hb group (Male <13
gm/dl and female <11.50 gm/dl) 50% had developed
complications. Similarly, among patients having lowest
post-operative Hb (LOW- Hb) e” 09 gm/dl only 17.39%

had developed complications and among patients
having LOW- Hb concentration < 09 gm/dl 88.89%
had developed complications.

Complications rate was statistically significantly higher
among patients having preoperative serum Albumin
level < 3.50 gm/dl than patients having serum albumin
level €”3.50 gm/dI (P=0.003). In serum albumin < 3.50
gm/dl group 69.23% had developed complications
while in €” 3.50 gm/dl group only 15.79% had developed
complications.

Table- IV. Association between complications and preoperative serum albumin level of the patients (n =32)

Variable Complications P-value*

Yes Non

n (%) (%)
S. Albumin(gm/dl) >3.50 03(15.79) 16 (84.21) 0.003

<3.50 09 (69.23) 04(30.77)
*P-value was determined by chi-square test.
Table- V. Univariate analysis of the risk factors for developing complications (n=32).

Variables Odds ratio 95% ClI p-value
Age (> 60 years) 1.286 0.255-6.492 0.761
Sex (Male) 0.778 0.154 - 3.927 0.761
Diabetes 2.833 0.509-15.770 0.234
Hypertension 0.273 0.028-2.676 0.265
Smoking 0.667 0.158 -2.821 0.582
BMI (<18.50 kg/m? 5.667 1.067 —30.085 0.042
Pre-operative Hb level (Male <13 and female <11.50) 11.00 1.187-101.979 0.035
Post-operative lowest Hb level(<09 gm/dl) 38.01 3.654-395.211 0.002
S. Albumin level(<03.50 gm/dl) 12.00 2.181-66.031 0.004
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Table- VI. Multivariate analysis of risk factors for developing complications (n=32).

Variables Odds ratio 95% Cl p-value
BMI (<18.50 kg/m?) 7.134 0.397-128.169 0.182
Pre-operative Hb level (Male <13 and female <11.50) 11.791 0.317-438.172 0.181
Post-operative lowest Hb level(<09 gm/dI) 30.580 1.602 —583.592 0.023
S. Albumin level(<03.50 gm/dl) 23.554 1.459 -380.312 0.026

Univariate regression analysis of different patient
factors for developing complications was done. BMI
(<18.50 kg/m?), Pre-operative Hb level (Male <13 and
female <11.50), post-operative lowest Hb level (<09
gm/dl), and preoperative serum albumin (<3.50gm/dl)
had significantly higher odds of developing
complications (p<0.05).

Multivariate regression analysis of different patient
factors for developing complications was also
performed. Post-operative lowest Hb level (<09 gm/
dl) and S. Albumin level (<03.50 gm/dl) were found to
be independently associated with complications
(p<0.05). Post-operative lowest Hb level (<09 gm/dI)
had OR of 30.580 (95%CI 1.602-583.592; p=0.023),
and S. Albumin (<03.50 gm/dl) had OR of 23.554
(95%CI 1.459 — 380.312; p=0.026).

Discussions

The purpose of this prospective case series study
was to evaluate the association of postoperative
complications with patient’'s haemoglobin and serum
albumin levels following surgery for operable gastric
cancer. In our study among 32 study subjects, 12
(37.50%) cases developed complications. This rate
of complications was within the reported range of 20-
46% mentioned in the summary of a most recent
systematic review and meta-analysis of 64 follow-up
studies following gastrectomy for cancer®. The mean
postoperative hospital stay of our patients was
15.41+06.38 days which was more or less similar to
others”3,

According to some studies!®!1.12 hoth low
preoperative haemoglobin (PRE- Hb) and postoperative
lowest Hb (LOW-HDb) levels are a reflection of
preoperative nutritional status. Moreover, LOW-Hb is
also associated with intraoperative blood loss. But
the relationship between perioperative anaemia and
postoperative complications remains controversial in
other studies!31415, |n our series the development of
complications was statistically significantly

associated with both low PRE- Hb and LOW- Hb levels
(P-value 0.018 and < 0.001 respectively). Our findings
were similar to the observations in East- Asian series
on gastric cancer surgery10.12.16_ One study from a
resource-poor setting in Indial” found no statistically
significant correlation between anaemia and any
surgical outcome. Another study from low-income
setting from Africal® noticed that severe anaemia
predisposes to postoperative complications but mild
anaemia does not. But both of their study population
were of nonmalignant surgeries from different
disciplines. So their observations might not be
applicable for gastric cancer surgery in low-
socioeconomic settings like ours where low
haemoglobin is more likely to be present both for
disease and socioeconomic factors.

The mean pre-operative serum albumin level of our
study subjects was 03.43 + 0.46 gm/dIl. Serum albumin
level < 3.50 gm/dl was significantly associated with
higher postoperative complications rate than patients
having serum albumin level e” 3.50 gm/dl (P=0.003).
Our results were consistent with the results published
in literatures1619.20 on gastric cancer though some of
them defined hypoalbuminaemia as s. albumin level
< 3 gm/dl. The reason why pre-operative
hypoalbuminemia is independently associated with
increased risk for complications may be attributed to
the fact that low serum albumin is a marker of
malnutrition, cancer cachexia and chronic
inflammatory activity and as such indicates post-
operative complications and mortality21.

Univariate regression analysis of different patient
factors for developing complications in present series
showed that low values of BMI (<18.50 kg/m2),
preoperative Hb level (Male <13 and female <11.50),
postoperative lowest Hb level (<09 gm/dl), and
preoperative serum albumin (<3.50gm/dl) had
significantly higher odds of developing complications
(p<0.05) but in multivariate regression analysis
postoperative lowest Hb level (<09 gm/dl) and S.
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Albumin level (<03.50 gm/dl) were found to be
independently significantly associated with
complications (p<0.05). While some of these risk
factors are already described in the
literatures3.7.19.22.23 - others are less frequently
reported. Similarly, several factors, which have been
described as associated with a higher complication
rate, did not demonstrate a comparable association
in our series.

Conclusion

Low haemoglobin and S. albumin levels are associated
with increased short term post-operative complications
in operable gastric cancer. So adequate correction of
these factors results in better surgical outcome
following gastric cancer surgery.

Acknowledgments

Grant support for the study was given by the thesis
grant authority of Bangabandhu Sheikh Mujib Medical
University Shahbagh, Dhaka, Bangladesh.

Conflict of Interest

All the authors of this study do not have any financial
interest or conflict with any industries or parties.

References

1. Feig BW, Ching CD. The MD Anderson surgical
oncology handbook. 6™ ed. Philadelphia: Wolters
Kluwer; 2019. p.380.

2. Badgwell B, Blum M, Estrella J, Chiang YJ, Das
P, Matamoros A. et al. Predictors of survival in
patients with resectable gastric cancer treated
with preoperative chemoradiation therapy and
gastrectomy. J Am Coll Surg. 2015;221:83-90.

3. Xiao, H, Xie P, Zhou K, Qiu X, Hong Y, Liu J, et al.
Clavien-Dindo classification and risk factors of
gastrectomy-related complications: an analysis
of 1049 Patients. Int J Clin Exp Med. 2015;8(5):
8262-8268.

4. Tegels JJW, De Maat MFG, Hulsewé KWE,
Hoofwijk AGM, Stoot JHMB. Improving the
outcomes in gastric cancer surgery. World J
Gastroenterol. 2014;20(38):13692-13704.

5. LangH, Piso P, Stukenborg C, Raab R, Jéhne J.
Management and results of proximal anastomotic
leaks in a series of 1114 total gastrectomies for
gastric carcinoma. Eur J Surg Oncol.
2000;26(2):168-171.

28

10.

11.

12.

13.

14.

Sauvanet A, Mariette C, Thomas P, et al. Mortality
and morbidity after resection for adenocarcinoma
of the gastroesophageal junction: predictive
factors. J Am Coll Surg. 2005;201:253-262.

Bruno L, Barni L, Pacciani S, Masini G, Tofani L,
Tofani F, et al. Complications Following Surgery
for Gastric Cancer: Analysis of Prospectively
Collected Data. Journal of Cancer Therapy. 2014;
5:1454-1466.

Nelen SD, Bosscha K, Lemmens VEPP,
Hartgrink HH, Verhoeven RHA, De Wilt JHW.
Morbidity and mortality according to age following
gastrectomy for gastric cancer. BJS. 2018;
105:1163-1170.

Li J, Zhang Y, Hu DM, Gong TP, Xu R, Gao J.
Impact of postoperative complications on long-
term outcomes of patients following surgery for
gastric cancer: A systematic review and meta-
analysis of 64 follow-up studies. Asian journal of
surgery. 2020;43(7):719- 729.

Jung DH, Lee HJ, Han DS, Suh YS, Kong SH,
Lee KU, et al. Impact of perioperative hemoglobin
levels on postoperative outcomes in gastric
cancer surgery. Gastric Cancer. 2013;16:377—
382.

Zhang Y, Chen Y, Chen D, Jiang Y, Huang W,
Ouyang H, et al. Impact of preoperative anemia
on relapse and survival in breast cancer patients.
BMC Cancer. 2014;14:844.

Liu X, Qiu H, Huang Y, Xu D, LiW, Li Y, et al.
Impact of preoperative anemia on outcomes in
patients undergoing curative resection for gastric
cancer: a single-institution retrospective analysis
of 2163 Chinese patients. Cancer medicine.
2018;7(2):360-3609.

Bernard AC, Davenport DL, Chang PK, Vaughan
TB, Zwischenberger JB. Intraoperative transfusion
of 1 U to 2 U packed red blood cells is associated
with increased 30-day mortality, surgical-site
infection, pneumonia, and sepsis in general
surgery patients. J Am Coll Surg. 2009;208(5):
931-937.

Leichtle SW, Mouawad NJ, Lampman R, Singal
B, Cleary RK. Does preoperative anemia adversely
affect colon and rectal surgery outcomes? J Am
Coll Surgeons. 2011;212(2):187-94.



Association of Haemoglobin and Serum Albumin Level with Short Term Surgical Complications

K M Reaz Morshed et al

15.

16.

17.

18.

19.

Hare GM, Baker JE, Pavenski K. Assessment
and treatment of preoperative anemia: continuing
professional development. Can J Anaesth.
2011;58(6):569-81.

Wang SL, Zhuang CL, Huang DD, Pang WY, Lou
N, Chen FF, et al. Sarcopenia Adversely Impacts
Postoperative Clinical Outcomes Following
Gastrectomy in Patients with Gastric Cancer: A
Prospective Study. Ann Surg Oncol. 2016;23(2):
556-564.

Lagoo J, Wilkinson J, Thacker J, Xu D, Li W, Li
Y, et al. Impact of anemia on surgical outcomes:
innovative interventions in resource-poor settings.
World J Surg. 2012;36:2080-2089.

White MC, Longstaff L, Lai PS. Effect of Pre-
operative Anaemia on Post-operative
Complications in Low-Resource Settings. World
journal of surgery. 2017;41(3):644—-649.

Bartlett EK, Roses RE, Kelz RR, Drebin JA,
Fraker DL, Karakousis GC. Morbidity and
mortality after total gastrectomy for gastric
malignancy using the American College of
Surgeons National Surgical Quality Improvement
Program database. Surgery. 2014;156(2):298- 304.

20.

21.

22.

23.

Kang SC, Kim HI, Kim MG. Low Serum Albumin
Level, Male Sex, and Total Gastrectomy Are Risk
Factors of Severe Postoperative Complications
in Elderly Gastric Cancer Patients. Journal of
gastric cancer. 2016;16(1):43-50.

Khuri SF, Daley J, Henderson W, Hur K, Gibbs
JO, Barbour G, et al. Risk adjustment of the
postoperative mortality rate for the comparative
assessment of the quality of surgical care: results
of the National Veterans Affairs Surgical Risk
Study. J. Am. Coll. Surg. 1997;185:315-327.

Nevo Y, Goldes Y, Barda L, Nadler R, Gutman
M, Nevler A. Risk Factors for Complications of
Total/Subtotal Gastrectomy for Gastric Cancer:
Prospectively Collected, Based on the Clavien-
Dindo Classification System. Isr Med Assoc J.
2018;20(5):277-280.

Norero E, Quezada JL, Cerda J, Ceroni M,
Martinez C, Mejia R, et al. Risk Factors For
Severe Postoperative Complications after
Gastrectomy for Gastric and Esophagogastric
Junction Cancers. Abcd Arg Bras Cir Dig.
2020;32(4):E1473.

29



