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Abstract

Background: Gastric adenocarcinoma (GAC) is a deadly tumor.
Postoperative complications, including infections, worsen its prog-
nosis and may affect overall survival. Little is known about periop-
erative complications as well as modifiable and non-modifiable risk
factors. Early detection and treatment of these risk factors may affect
overall survival and mortality.

Methods: We extracted GAC patient’s data from the Surveillance,
Epidemiology, and End Results (SEER) database and analyzed us-
ing Pearson’s Chi-square, Cox regression, Kaplan-Meier, and binary
regression methods in SPSS.

Results: At the time of analysis, 59,580 GAC patients were identi-
fied, of which 854 died of infection. Overall, mean survival in months
was better for younger patients, age < 50 years vs. > 50 years (60.45
vs. 56.75), and in females vs. males (65.23 vs. 53.24). The multivari-
ate analysis showed that the risk of infectious mortality was higher
in patients with age > 50 years (hazard ratio (HR): 3.137; 95% con-
fidence interval (CI): 2.178 - 4.517), not treated with chemotherapy
(HR: 1.669; 95% CI: 1.356 - 2.056), or surgery (HR: 1.412; 95%
CI:1.132 - 1.761) and unstaged patients (HR: 1.699; 95% CI: 1.278
- 2.258). In contrast, the mortality risk was lower in females (HR:
0.658; 95% CI: 0.561 - 0.773) and married patients (HR: 0.627; 95%
CI: 0.506 - 0.778). The probability of infection was higher in older
patients (odds ratio (OR) of 2.094 in > 50 years), other races in com-
parison to Whites and Blacks (OR: 1.226), lesser curvature, not other
specified (NOS) as a primary site (OR: 1.325), and patients not re-
ceiving chemotherapy (OR: 1.258).

Conclusion: Older, unmarried males with GAC who are not treated with
chemotherapy or surgery are at a higher risk for infection-caused mortal-
ity and should be given special attention while receiving treatment.
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Introduction

Gastric cancer (GC) is overall the fifth most common cancer.
It is the third most common cause of mortality among all can-
cers. In 2018, approximately one million new cases and more
than 780,000 deaths occurred due to GC worldwide [1]. In
2019, the estimated number of new GC cases in the United
States was 27,510, with 4,340 deaths [2]. Gastric adenocarci-
noma (GAC) is the predominant type of GC, accounting for
more than 90% of the cases. GAC has two main types: the
most common is the intestinal type, and the other is the dif-
fuse type [3]. Other gastric malignancies include lymphoma
and leiomyosarcoma [4, 5]. The incidence and prognosis of
GC vary according to demographic and other personal factors;
for example, it has more incidence in Asian and Black races
than in a White race and in males than females. The incidence
increases in older age groups. The median age of GC diagnosis
is 70 years for males and 74 for females [2]. Risk factors for
GC include various dietary, occupational, and personal charac-
teristics. Dietary risk factors include low vitamins A and C, a
high-salt diet, and dietary N-nitroso compounds. Occupational
factors include exposure to rubber manufacturing, metal pro-
cessing, and coal. Other risk factors include smoking, blood
group A, exposure to radiation, and gastroesophageal reflux
disease (GERD). The latter increases the incidence of adeno-
carcinoma in the distal esophagus and proximal stomach, in-
cluding the gastroesophageal junction. Infection with Helico-
bacter pylori is a definite gastric carcinogen [6-8]. A previous
study estimated that H. pylori infection accounts for 6.2% of
all GCs [9]. Another study found that GAC incidence in per-
sons with H. pylori colonization is about 3% compared with
zero in persons without colonization [10].

GAC is more prevalent in developing countries, but its in-
cidence has decreased in developed countries over the past dec-
ades. This is primarily due to the control of risk factors, including
lifestyle modification, environmental risk factors, and infection
treatment with H. pylori [11-14]. However, the incidence of
proximal GAC is increasing in developed countries [15, 16].

Localized stage GAC has a cure rate greater than 50%.
However, GAC is an aggressive cancer, and only 10-20%
of cases are diagnosed in the early stage of the disease in the
United States. At the same time, most patients present with a
regional or distant spread [17]. Surgery, including resection and
adequate lymphadenectomy, is the only curative intervention in
cases with localized disease. In patients with apparently local-
ized proximal GAC, the 5-year survival is still low and ranges
from 10% to 15% [6, 18]. Even after complete resection, 20-
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60% of patients experience the disease’s recurrence [19, 20].
Patients with metastatic GAC receive palliative therapy aiming
at improving survival via better tolerance of chemotherapy [18].

The advanced tumor stage is the primary predictive in-
dex for survival and mortality in GAC due to the lymphatic and
blood spread [4]. Male sex is associated with a higher risk of
mortality [2]. Also, postoperative complications are associated
with a worse prognosis in gastrointestinal and other malignan-
cies [21-24]. Ma et al (2020) stated that postoperative infections
independently affect cancer recurrence and patients’ survival
after curative GAC resection surgery [25]. These complications
include postoperative infections that independently worsen the
prognosis of GAC [26, 27]. Studies suggest prolonged inflam-
mations weaken the patients’ immunity and allow the micro-
metastasis to regrow [25]. Perioperative treatment aiming to
improve immunity limits postoperative immunosuppression and
infections and decreases metastasis progression [25, 28].

Risk factors of mortality due to infections in patients with
GAC need to be identified and controlled to reduce the mor-
bidity and mortality related to these infectious diseases. In this
retrospective study, we aimed to identify the risk factors asso-
ciated with increased mortality risk due to infectious diseases
in patients with GAC.

Materials and Methods

Study population

Based on the Surveillance, Epidemiology, and End Results
(SEER) database, we conducted this retrospective cohort study
in patients with stomach adenocarcinoma. The patient’s data,
including the treatment field from 1975 to 2016, were extract-
ed using SEER*Stat version 8.3.8.

Information collection

The dependent variables were executed from the SEER pro-
gram including: 1) death due to infectious diseases, including
pneumonia, influenza, septicemia, tuberculosis, and other in-
fections, i.e., human immunodeficiency virus (HIV); 2) death
due to other causes rather than infection; and 3) survivors.

Besides, we gathered the independent variables such as:
1) age at diagnosis; 2) sex; 3) race, including White, Black,
and others (American Indian/Alaska Native, Asian or Pacific
Islander); 4) marital status, including single, married, sepa-
rated, divorced, and widowed; 5) primary site in the stomach,
including the fundus, body, gastric antrum, pylorus, and not
otherwise specified (NOS) stomach, cardia, lesser and greater
curvature; 6) stage, including localized, regional, distant, and
unstaged; and 7) treatment field, including chemotherapy, sur-
gery, and radiation (beam, other types, and none).

Statistical analysis

We conducted the data analyses using SPSS for Windows
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version 26.0. The relationships among categorical variables
were observed using Pearson’s Chi-square test, and the data
were presented as mean and standard deviation (SD) or num-
ber and percentage (%). The Cox regression analysis was
used in the multivariate analysis to analyze the effect of the
variables on the time of death, and the results showed a haz-
ard ratio (HR) and 95% confidence interval (CI). The time
to death among the patients was investigated as a univari-
ate analysis by the Kaplan-Meier method, and the data were
displayed as mean (months) and 95% CI. The probability of
infection was assessed using binary regression analysis, and
the results were presented as odds ratio (OR) and 95% CI.
The P-value of less than 0.05 means the analysis showed a
significant effect.

Ethical approval

Ethical and IRB approval are not applicable.

Results

Clinicopathologic characteristics

Table 1 shows the clinicopathologic features of the included
patients. Overall, 59,580 patients with stomach adenocarcino-
ma were in our cohort, with a mean age of 68.49 years. The to-
tal survival of patients, infectious mortality, and other mortal-
ity were 7,427 (12.46%), 854 (1.44%), and 51,299 (86.10%),
respectively.

Univariate analysis of infectious patients

Higher mean survival month of GAC patients was noted in
younger individuals (< 50 years: 60.45 vs. > 50 years: 56.75),
female gender vs. males (65.23 vs. 53.24), and other races
vs. Whites and Blacks (78.91 vs. 54.01 and 47.21, respec-
tively). Overall, the mean survival in months based on mari-
tal status was 33.28 for singles, 62.79 for married, 96.66 for
separated, 50.37 for divorced, and 54.18 for widowed sub-
jects. The mean survival months in descending order for the
primary site was 77.88 in lesser curvature, NOS vs. 74.63
for pylorus vs. 62.49 for gastric antrum vs. 55.88 for fun-
dus vs. 55.32 for body vs. 53.48 for greater curvature, NOS
vs. 52.29 for stomach, NOS and 42.39 for cardia, NOS. Lo-
calized stage patients have a higher mean survival month
of 76.28 vs. 59.83 for regional vs. 23.90 for unstaged and
15.13 for distant spread stage. The overall survival month
was higher, i.e., 68.25 in patients with surgery vs. 14.01 with-
out surgery. Also, the overall survival month was 61.60 for
patients receiving chemotherapy vs. 42.23 for patients not re-
ceiving/unknown chemotherapy. The overall survival month
was 59.47 for patients treated with another type of radiation
vs. 45.31 for patients not treated with radiation, and 44 for
patients treated by beam radiation. Details of the univariate
analysis are shown in Table 2.

www.gastrores.org



133-145

17(3):

Gastroenterol Res. 2024

Malik et al

"siso|noJaqgny g ‘pauioads asimIaylo Jou :SON ‘(Uoneirep plepuels) uesw se pajuasaid abe ydeoxs (%) u se pejuasald ale ejep ||y

(L'ov) 0€T T (S'¥p) LESTT (8'62) € (594 (1'$2) 99 F91) LL (8'60) ¥¢€ POPUSUILLIOODT JON
(€£°69) 0s€°s€ ($°59) T9¥'8T (zoL) 08 (sL)9 (6¥L) L6T (9°¢8) T6€ (zoL) 08 pauwiojsad K1231ng
K193ImMs
(F'LL) 8ET'OF (L'8L) 0LE OF (TLL) 88 (sL8) L (8'9L) T0T - (TLL) 88 QUON
(S°0) Log ($°0) 92 (601 = = ($°s8) 10¥ (60)1 uoneIpes jo sad&y 18y3Q
(zo) seren (8'07) $99°01 (6'12) st (40! (TeD 19 (S'¥1) 89 (617 52 uonjeIpel wead
cotw%w&
($'79) €sT°LE (L'€9) 1L9°CE (¥'sL) 98 (sL8) L ($99) SLT (9°08) 8L (#'sL) 98 UMOoUNun/ON
($'L¢) LzeTe (£'9¢) 879°81 (9%2) 8¢ (40! (s'g€) 88 6116 (9'%2) 8¢ SOA
Kdeloyjoway)
(L) LTey (8'L) T86°¢ (so1) TI (40! (1'6) T (TL) ve (S0 €I pasgeisun
(9s9)ceeic (£'6£) 891°0C (sL1 oz - L1oLs 1D ¥$ (sL1) 0T wesiqg
(€£) 089°61 (€9) 11691 (ST Lg (S9)¢ (¥s¢) €6 (S¥€) 791 ($z9) Le [euoI3ay
(I'v0) 151 (02) 8€T°01 ($'6¢) s (s79) ¢ (8°¢€) 68 (Lov) 61t ($°69) st PozI[ed0]
ageis
(Ty) Tev'c (Ty) 8S1°C (CxXs - (1'9) 91 (€¥) 0T (9°7) € SON ‘YorWOlS JO OIMJBAIND I)EAID)
(L'6) 89L'S ($'6) LIS (61 LT (594 (L'8) €T (T61) 06 (671) L1 SON ‘YorwWOo)s JO INJBAIND 19SS
(9°¢) 8¥1°C (L¢) 6L8T (CxXs - (©)8 (89) LT V¢ STIO[Ad
(9°61) S69°T1 (S'61) 6L6%6 (8'20) 9¢ (594 (9°81) 6% (6'€0) TI1 (8'20) 9T wnjue dLjsen
(L) 90T (L) 119°¢ 6L)6 (40! (1'6) ¢ (¥'9) 0 6L)6 yorwo)s jo Apog
(¥) 68¢°C (Ty) 1s1°C (Y27 = (L's) st (€Do9 (IR~ [orLI0)S JO Snpun,j
(LLe) 1syee (L€) $86°81 (1's9) ov (sLo)¢ (T¥e) 06 (6'92) 921 (I'se) ot SON ‘eIpIe)
@y 1648 671 699°L (so1) TI = Fv1) 8¢ (F21) 8¢ (S0 TI SON ‘yoewols
s Arewitig
(L81) LEI'TT (6'61) 612°01 (g61) T (sL9) ¢ (6'02) S (822) LOT (8°6) 1€L PIMOpPIA
TV ricy (€L)gTL's (19)L - (8'9) 81 (z9) 62 (TL)Lgs padioalq
(#'1) L08 1) gL S = (Trne (€Do9 (1 sL pareredag
(9'19) ¥1L°9¢ (9°09) 980°T € (1'6%) 95 (s79) ¢ (L'6S) LST (1°09) 78¢ (69) 8TI°S PaLLIEIN
(I'11) 8099 (8°01) 8+S°S (¥'$2) 6¢ = 11 0¢ 9°6) St (6'21) 956 s[3urg
snjels _S.Cm_z
(L'T1) 9ss°L (9°11) 196°S (TeD st (sL9) ¢ 9'L) 0T (8'61) €6 (L°61) ¥9+°1 SI9Y30
(T 8¢€I°L (zT1) 8929 (L1 oz Szn1 (9°81) 6% oD 6t (To1) 15L yoelg
(€°5L) 98841 (T'9L) 0L0°6€ (€'69) 6L 09) v (8°¢L) ¥61 (L69) LTg (zoL) T1T's SMYM
A0BY
(1'2e) ¥S1°61 (TTe) 61591 (6'87) €€ (594 (T¥e) 06 (9°82) €I (Te) 9LeT S[ewo
(6'L9) 9TH 0¥ (8'L9) 08L¥€ (i s (sL)9 (8°59) €L1 (F'1L) sg¢ (89) 150°S I
X3S
(8€+°21) 6789 (zecD 169 (S16cD 9Ly (1Ter) sTel  (€6L°01) LY OL (1¥6°6) LEEL (zoeTI) #9°€9 a3y
& ‘IS=u 2] = U) SUoL =u — U) BZuanjpjur
= M.WMMM Ammwoﬁmmssov .“Wﬁh QH&E v._uﬁﬁ.w ®=wdL am_mmwhanomv A@MEN ME@E:“E. (LTy'L =W oy SIIQELIBA

Ssjusljed BWOUIOIBO0USPY JLISeD) Jo sainjea oibojoyyedooiul) | ajqeL

135

www.gastrores.org

| Journal compilation © Gastroenterol Res and Elmer Press Inc™

Articles © The authors



133-145

17(3):

Gastroenterol Res. 2024

Infection-Caused Mortality in GAC

‘palyoads 8sIMIBYI0 JoU :SON ‘[BAIBIUI 8OUSPLUOD (D

(PEEET - €01°CI) 61L°TT

(PLLET - ¥SETD) PITET

(LOE'8T - 92L6) LIOVT

POPUSWITO0AI JON

(P69 - 8€6°99) 161°89 (STS'TL - €48°69) ¥8I'TL (998°€L - 8€9°79) TST'89 powsoyrad A105ng
10070 > 10070 > 100°0 > A1931ng
(ELY'€S - TH6Y) 9pY IS (60¥°SS - 60'1S) ST'ES (T1T0°tS - 809°9¢) 1€°SY SUON
(PETSY - TSY'EY) EHE T (80€°LY - €0¥'SH) 9S€ 9% (FS6'+9 - 166°€S) €L¥'6S uonerper Jo sad&y 1y
(L66'TY - L06°8T) TSH'SE (6TH'Th - T81°67) 908'SE (b - vb) vt uonerpel weag
10070 > 100°0 > 81°0 uonerpey
(2068 - vSt'S¥) SLT'LY (T15°0S - L8'9%) 169°8% (9z€61 - SE1°SE) 1€TTY UMOUUN/ON
(EVT'Ly - €9T°SH) €ST'9F (LY 6Y - SYE'LY) S0t'8Y (STH'L9 - 6LLSS) TO9'T9 SOA
100°0 > 1000 > 7000 Aderoyoway)
(T8€+T - €L°0T) 95S°TT (1¥9°ST - ¥TL'17) €89°€T (£STHE - 67S€1) 106°€T pageisun
(8TI'¥1 - 6€L°TI) ¥EVET (€8%¥1 - TOE1) TSL'ET (L1707 -850°01) LET'ST eISIq
(TTy 1S - LT9'8Y) +20°0S (905°€S - 615°0S) £10°CS (811°89 - THS'TS) €8°6S [euoIsoy
(18%°L6 - 8T8°T6) ¥ST'S6 (912201 - TTT'L6) 61L°66 (19T'+8 - €0¥°'89) T8T'IL PazI[ed0]
10070 > 10070 > 10070 > a3e)S
(8LT°LS - T6'8%) 90°€S (L6T'6S - 699°05) €86'HS (€08'¥L - TLI'TE) L8Y'ES SON ‘YOBWIO)S JO AINJBAIND 1)EAID)
(L8TS9 - 859°6S) €L¥'T9 (6889 - 1LLT9) 8'S9 (ITF'16 - 1SE49) 988°LL SON ‘YOBUIO}S JO AINJEAIND JOSS]
(859°LS - STL'8Y) T6T°€S (F€L709 - 660°'TS) L16'SS (€£26°00T - #€'8Y) TE9PL snofkq
OVT¥S - 1S€°0S) 6+T°TS (815°9S - 69¥TS) €£6¥'+S (6S8°TL - STI'TS) T6¥'T9 wnnue dLIsen
(6£°9% - LY'OY) €v ¢p (859°8% - 68T'TY) vLY'SP (6£5°TL - L11°8€) 8TE'SS yoewoss jo Apog
(S80°6€ - S08°1€) Sti'S€ (6690t - S¥6'T€) TT8'9¢ (66918 - 190°LT) 88°SS [OBUIO)S JO SNPUN,
(99°S¥ - ¥S9°TH) 65T vt (CT'Ly - LOT YY) ST8'SY (61$°6¥ - 97°S€) 6£°T SON ‘e1pie)
(61S°€€ - S66°67) LSL'TE (PTI°SE - THETE) €T EE (TL€'99 - 1TT'8€) 96T°TS SON ‘yoewols
100°0 > 10070 > 100°0 1S Arewtid
(8%°0€ - LST'8T) 69€°6T (Y6'T€ - 8TS'67) vELOE (120°'¥9 - ThE'vh) T8I HS PomopIA
(€L6°SY - €29°6€) 86L'TY (Fr0'8¥ - L6T'TH) T9'tF (1L°69-1€0°T€) LEOS Pa210AI(Q
(Sv0'8¥ - $8T°9¢) S9T'TH (€21°0S - S8S°LE) ¥S8°¢F (ST0'THT - 80E°TS) L9996 pareredag
(#S9°€S - 9€°1S) LOS'TS (6¥8°SS - €1¥°€S) 1€9'%S (€0€°69 - LLT'9S) 6L°C9 (ME[ UOWIIOD FUIPN[OUT) PALLIEIA]
(9L1°9% - S€0°T) 909 €Y (10€'8% - 658°TH) 8S'St (826°Th - 6¥9°€0) 88T €€ (parLrewr 10A9U) S[3UIS
10070 > 100°0 > 100°0 > STE)S [eILIBIN
(€S9°TL - v€T'S9) vH+'89 (189°SL - t¥L'89) €1TTL (LO6'T6 - ST6'S9) 9T6'8L SI9YIO
(S8¥°€v - v11°6€) € 1¥ (€L9°S¥ - 806°01) 6T°€F (L1709 -26'€€) 81T LY Joerg
(STIvy - SE'Ty) 8ETEr (126°SY - €0'4P) SL6' VY (LY°6S - 6¥S'8Y) 10°1S SIYM
10070 > 100°0 > £00°0 ooey
(L09°0S - STY'LY) 91T 61 (c0L'TS - LES'6Y) TI'TS (9S€¥L - €21°9S) 6€T°S9 Srewo
(9LS°S¥ - 909°¢€b) 16S ¥t (L99'L¥ - 9¥SSH) 909'9% (€6L°8S - TOL'LY) LYTES I
900°0 S10°0 €0°0 xag
(61L€h - YOTTH) 196'CY (SY9°S¥ - TO'HP) €€8° (€819 - 916°1S) SL'9S 0S <
(S€9'98 - €88°9L) 6SLT8 (8LT'88 - LYE'8L) €1€°€8 (S€T'88 - 899°7¢) TSH'09 6t >
10070 > 10070 > 80 o3y
anfeA-4 (ID %§6) ueow ‘[ejo],  dnfeA-d (ID %S6) ueow ‘YO dnfea-4 (ID %§S6) ueaur ‘uonddyuy SO[qeLIEA

1s8] Jalg|N-ue|dey] Buisn sisAleuy eelieAlun °z alqel

www.gastrores.org

| Journal compilation © Gastroenterol Res and Elmer Press Inc™

Articles © The authors

136



Malik et al

Gastroenterol Res. 2024;17(3):133-145

095

0.90

085

Cum Survival

0.80

075

Age
recode

—70-49
=49

0 100 200

300 400 500

Survival months

Figure 1. Survival curve for infection-caused mortality with age.

Multivariate analysis of infectious patients

Figures 1-9 show the survival curves of each variable for
infection-caused mortality. The multivariate analysis showed
that the increased risk of infection-related mortality in patients
with age > 50 years (HR: 3.137; 95% CI: 2.178 - 4.517), pa-
tients not treated with chemotherapy (HR: 1.669; 95% CI:
1.356 - 2.056), or surgery (HR: 1.412; 95% CI: 1.132 - 1.761)
and unstaged patients (HR: 1.699; 95% CI: 1.278 - 2.258). In
contrast, a reduced risk of infection-related mortality was not-
ed in females (HR: 0.658; 95% CI: 0.561 - 0.773) and married
patients (HR: 0.627; 95% CI: 0.506 - 0.778). Table 3 shows
details of the multivariate analysis.

Binary regression for infection

The probability of infection in adenocarcinoma patients in-
creased in patients with age > 50 years (OR: 2.094; 95% CI:
1.453 - 3.018), other races vs. White and Black races (OR:
1.226; 95% CI: 1.006 - 1.494), lesser curvature, NOS as a
primary site (OR: 1.325; 95% CI: 1.02 - 1.721) and patients
without chemotherapy (OR: 1.258; 95% CI: 1.029 - 1.538).
The probability of infection decreased in females (OR: 0.789;
95% CI: 0.671 - 0.928), married patients (OR: 0.715; 95% CI:
0.574 - 0.89), patients not treated by surgery (OR: 0.549; 95%
CI: 0.447 - 0.673), regional (OR: 0.561; 95% CI: 0.478 - 0.66)
and distant stage (OR: 0.354; 95% CI: 0.284 - 0.442). Table 4
shows details of the binary regression analysis.

Articles © The authors | Journal compilation © Gastroenterol Res and Elmer Press Inc™

Discussion

This study analyzed 59,580 patients with GAC registered in
the SEER database. The factors associated with higher mortal-
ity rates due to infections in patients with GAC included older
age at diagnosis (age > 50 years), male sex, no or unknown his-
tory of chemotherapeutic treatment, patients without surgery,
and unstaged disease.

In contrast, younger age at diagnosis, female sex, and mar-
ried status appear to have a protective effect with reduced mor-
tality. Race, other marital statuses (single, separated, divorced,
and widowed), disease’s primary site, radiation therapy, and
regional and distant spread had no significant effect on mortal-
1ty.

The binary regression analysis showed that patients with
older age at diagnosis, male sex, and those with no or unknown
history of exposure to chemotherapy had a higher risk of infec-
tion.

However, females and married status were associated with
lower infection rates. Also, patients not recommended for sur-
gery and patients with regional and distant disease stages had
a lower risk of infection. Race (White and Black), other mari-
tal statuses (single, separated, divorced, and widowed), other
primary cancer sites, radiation exposure, and unstaged have
no significant risk for infection. Races other than Black and
White, i.e., Asians and other races, had a higher risk for infec-
tion but not for death due to infection. Prior studies have re-
ported that Asians have better survival after diagnosis of GAC
compared to Whites, which may be related to earlier diagnosis
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Figure 2. Survival curve for infection-caused mortality with sex.

[29-31].

Prior studies [29, 31] have reported better survival in pa-
tients with surgical intervention for GAC due to operability
feasibility in early-stage cancers. Married status in patients
with GC is associated with lower mortality, as reported in prior
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studies [32]. It may be indirectly related to lower psychosocial
burden and better social support available for these patients, as
reported in other studies [33, 34].

Cancer patients are more vulnerable to hospitalization
with severe sepsis [35]. Previous studies have reported that
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Figure 3. Survival curve for infection-caused mortality with marital status.
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Figure 4. Survival curve for infection-caused mortality with race.
severe sepsis has a higher risk of mortality in cancer pa- improve patient outcomes.

tients, especially those with a distant spread, compared to
concomitant chronic medical conditions, i.e., liver disease,

renal failure, obstructive pulmonary diseases, and diabetes Conclusion
[35, 36]. There is a need to evaluate the risk factors for infec-
tion in GAC and the risk of increased mortality, which may Among patients with GAC, those with older age, unmarried
help choose appropriate therapy for such patients and help status, male gender, unstaged cancer, history of chemotherapy,
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Figure 5. Survival curve for infection-caused mortality with primary site.
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Figure 6. Survival curve for infection-caused mortality with stage.
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Figure 7. Survival curve for infection-caused mortality with surgery.
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Figure 8. Survival curve for infection-caused mortality with radiation.
and not recommended for surgery have a higher risk of mortal- database and follow-up information. Death-related informa-
ity due to infections. tion of the study population is well documented in the SEER
database. We have considered a wide variety of infections, in-
et . cluding tuberculosis, pneumonia, influenza, septicemia, and
Strengths and limitations & P P

other infections, including HIV infection, not only sepsis.
However, the limitations of this study persist. There is no re-
This study is based on large database registered in the SEER cord of genetic and personal factors that may have affected the
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Figure 9. Survival curve for infection-caused mortality with chemotherapy.
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Table 4. The Probability of Infection Using Binary Regression Test

Variables

Infection, OR (95% CI)

Regression coefficient

Age, reference (< 49)
> 50
Sex, reference (male)
Female
Race, reference (white)
Black
Other
Marital status, reference (single)
Married
Separated
Divorced
Widowed
Primary site, reference (stomach, NOS)
Cardia, NOS
Fundus of stomach
Body of stomach
Gastric antrum
Pylorus
Lesser curvature of stomach, NOS
Greater curvature of stomach, NOS
Stage, reference (localized)
Regional
Distant
Unstaged
Chemotherapy, reference (yes)
No/unknown
Radiation, reference (beam)
Other types of radiation
None
Surgery, reference (yes)

Not recommended

2.094 (1.453 - 3.018)***

0.789 (0.671 - 0.928)**

1.212 (0.985 - 1.49)
1.226 (1.006 - 1.494)*

0.715 (0.574 - 0.89)**
0.545 (0.273 - 1.086)
0.75 (0.538 - 1.047)
0.874 (0.679 - 1.125)

0.903 (0.713 - 1.144)
0.796 (0.513 - 1.236)
1.128 (0.824 - 1.545)
1.002 (0.786 - 1.277)
1.04 (0.713 - 1.515)

1.325 (1.02 - 1.721)*
1.026 (0.707 - 1.488)

0.561 (0.478 - 0.66)***
0.354 (0.284 - 0.442)***
0.95 (0.716 - 1.261)

1.258 (1.029 - 1.538)*

0.259 (0.036 - 1.86)
0.844 (0.677 - 1.054)

0.549 (0.447 - 0.673)***

0.739

-0.237

0.192
0.204

-0.335
-0.607
-0.287
-0.134

-0.102
-0.228
0.121
0.002
0.039
0.282
0.025

-0.577

-1.039

-0.051

0.23

-1.351
-0.169

-0.601

*P < 0.05. **P < 0.01. ***P < 0.001. CI: confidence interval; OR: odds ratio; NOS: not otherwise specified.

liability to infection and mortality due to infectious diseases.

Data regarding tumor differentiation and histological subtypes

of GAC were not included in analysis.
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