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Helicobacter pylori-negative Gastric Cancer

Sun-Young Lee

Department of Internal Medicine, Konkuk University School of Medicine, Seoul, Korea

Helicobacter pylori (H. pylori)-negative gastric cancer is diagnosed when gastric malignancies are found in patients in H. pylo-
ri-naive stomachs. There are four types of noncardiac H. pylori-negative gastric cancers. The signet ring cell-type poorly cohesive
carcinoma is most common, followed by the chief cell-predominant type gastric adenocarcinoma of the fundic gland. Extremely
well-differentiated adenocarcinoma of the corpus and well-differentiated pyloric gland cancers are rare outside Japan because of
country-specific differences in diagnostic criteria. In endemic areas of H. pylori infection, strict criteria are required for diagnosing
an H. pylori-naive stomach. Both invasive and noninvasive H. pylori tests should show negative results in a subject without a history
of H. pylori infection. Furthermore, the serum pepsinogen (PG) assay and endoscopic findings of the background gastric mucosa
are required to discriminate subjects with past infections owing to spontaneous regression or unintended eradication of H. pylori.
There should be no gastric corpus atrophy (PG I <70 ng/mL and PG I/II <3.0). Gastroscopy should reveal a regular arrangement
of collecting venules without gastric xanthoma, metaplastic gastritis, or advanced atrophy over the angle. On biopsy, there should
be no gastric atrophy, intestinal metaplasia, neutrophils, or H. pylori infiltration, and only a mild degree of mononuclear cell infiltra-
tion is permitted. The types and characteristics of noncardiac H. pylori-negative gastric cancers are summarized in this review, along
with current diagnostic challenges found in Korea. (Korean J Helicobacter Up Gastrointest Res 2020 Sep 21. [Epub ahead of print])
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HIERESS A pylor 573 1R 8 SIXIek Aol ot
o} Lol 25t 1) QTP EKsignet ring cell carcino-
ma), TePFelA 23t 2) IAAE Mefundic gland-type
adenocarcinoma), 3) ZIESIE AMHvery or extremely
well-differentiated adenocarcinoma), 4) S-=Alol|A] 2HAjs]
= 1EOE SN well-differentiated pyloric gland can-
cer) 0 & BFEICKTable 1). A pylor 24391 BEHQES. b}
2l ATt 3 Siewert T2 H14E Aokl Solug
A efsteiet

1) QlethEY

A& EHpoorly cohesive carcinoma)oll £3k= QISHA|
Fo| soko g MIBEEXA I prior 43 Y% 5 7P &8
oh F ghe Ao Agkelt B8 voE Agkect?

(D) ¥l

Aleollrl= QIEHAEEQY] A7 1%k E-cadherin (Cadherin-1,
CDHD) Heo|& QI §-424] wwty $ihhereditary diffuse-
type gastric cancer) & A3k}’ AAE CDHI Wol7F A

o w2l 207800A] 1A AARE o At 127004 ¢
At ] AL 5T vlvky $19ke] ZiE=o] dgitk
3 3R ey 3o} dEoAE Solkold cytotox-
in-associated gene A (CagA)E A H pylori 78] 2J3)
CDHL o} fdhsjoe ! g3 oRlolA= CDHI ®ol7}
&3] WA Axjo] 990l ¢l= A pylor FAIAZ
X} CDH1 #o|7} T3} At X & A wo|7} ARRAIct” e}
A et} oA AdER= CDHI HolE Aoelo] 4714
QIZbA| ST} T oF Hok - =EA 5901 7|0l
% CDHI1 WHo & QIet 5244 ulyiey 9i¢h Fell7h Harslk=d],
o] mi= Ao MAY dflgrt BExFolns M dAleS AlYs
of gl

Shtolut ARof|A A== A pyiorn 24 QAL
Ulo] A}t thg AR FAul= off= AYAH 7t
B o] WiZolck” B3] A pyiori 843 AEAIEo]
2 cm vgke g e wi= A pylors A3 Al Hls|
g WgAoln] ] AL Eoplof Aol WhAYs=
QIebA| el 7 B3t elo] A pyior Adolek= He 1L
2ot uf, V7 st JRO] / prior 84 QARAESR: Hol AF
2hz] ol ARSE 91k 7RsAdo] Qitk ERIE HE= Aol
ST AUt A, SRR G AAE Ado] Ao BE

=

Table 1. Four Main Types of Noncardiac Helicobacter pylori-negative Gastric Cancers in the East Asia

Common Poorly cohesive \  rcinomaof  Extremely well-differentiated adenocarcinoma Well-differentiated
characteristic carcinoma, signet the fundi d loric gland
ring cell type e fundic gland type - Gastric mucin phenotype  Mixed mucin phenotype  Pyloric gland cancer
Age Young Oold Old Old Old
Location Border of the pyloric Fundus, cardia, and Fundus, cardia, and Entire stomach Pyloric glands
and oxyntic glands  greater curvature  greater curvature sides
sides of upper to of upper to mid-body
mid-body
Shape EGCIIb > EGCIIc EGC Ila-like EGCIla > EGCI EGC IIa > EGC IIc EGCIla
> AGC B-1V or subepithelial
B-III tumor
Color Pale (white) EGC > Whitish color with  Whitish EGC Ila > Pale (white) Pale (white)
hyperemic AGC transparent vessels  raspberry-like EGC I
Margin Various Blurred Discrete Discrete Blurred
Depth Various Deep mucosa or Epithelium Various Epithelium
submucosa
Mucin phenotype Various Gastric phenotype  Gastric phenotype Mixed phenotype Gastric phenotype
MUCS5AC (%), MUC5AC (+), MUC6 MUC5AC (+), MUC6 (+), MUC5AC (+), MUC6
MUCS (+) (+) MUC2 (+), CD10 (+) (+)
Prognosis Good in EGC Good Good Various Good
Poor in AGC
Remarks Rarely related to Pepsinogen I (+), Consistent with adenoma Consistent with adenoma Consistent with
hereditary diffuse ~ H*/K*-ATPase or dysplasia in or dysplasia in adenoma or dysplasia
gastric cancer (+) noninvasive cases noninvasive cases in noninvasive cases

EGC, early gastric cancer; AGC, advanced gastric cancer; MUC, mucin; CD, cluster of differentiation; ATP, adenosine triphosphate.
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T2 AQHA] HhAYSl 2”1 QA= At YA A
o] Aot 27] 991 wi= et 27] $ioearly
gastric cancer, BGO) IIb&(Fig. 1ot} $H=% EGC g o0&
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Fig. 1. T1aNOMO-staged signet ring cell
type, poorly cohesive carcinoma. (A)
On conventional endoscopy, an 8 mm
pale lesion is noticed in the greater
curvature side of the lower body. (B)
The lesion is slightly more depressed
than the surrounding mucosa indicating
early gastric cancer Ilc. (C) On narrow
band imaging endoscopy, discolored
areas are found at the cancer margins.
(D) On H&E staining, signet ring cells
are noticed in the mucosa without
venous or lymphatic invasion. Adapted
from Ueyama et al.*® with permission
from the Japanese Society for Helicobacter
Research.
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Fig. 2. A whitish, flat-elevated, extremely well-differentiated adenocarcinoma. (A) In the greater curvature of the mid-body, a 12 mm, whitish
flat-elevated lesion is noticed. On the distal part of the cancer, small nodular changes are found with black spots. (B) On narrow band imaging
(NBI) finding, clear demarcation lines are noticed at the cancer margins. There is a nodular part on the right side of the cancer. (C) Upon magnifying
endoscopy with NBI, irregular microvascular pattern is noticed in the nodular part of the cancer. (D) In the non-nodular part of the cancer, regular
microvascular and microsurface patterns are noticed on magnifying NBI finding. (E) On H&E staining of the nodular part of the cancer, an extremely
well-differentiated adenocarcinoma with low-grade dysplasia is noticed. (F) The non-nodular part shows less dysplasia and more mucin than those
in the nodular part (H&E staining). Adapted from Ueyama et al.*® with permission from the Japanese Society for Helicobacter Research.

Fig. 3. A raspberry-like, extremely well-differentiated adenocarcinoma. (A) An 8 mm, hyperemic, elevated lesion is noticed in the greater curvature
side of the mid-body. (B) On narrow band imaging finding, thickened foveolar epithelial cells are noticed with discrete demarcation lines. (C) On
H&E staining, an extremely well-differentiated adenocarcinoma is noticed with low-grade dysplasia. Adapted from Ueyama et al.** with permission
from the Japanese Society for Helicobacter Research.
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Seropositive with high anti-
@ H. pylorilgG 21st quartile

Seropositive with low anti-
H. pylorilgG <1st quartile

Seronegative
or equivocal

PGl
212 ng/mL

©)

PG 170 ng/mL
&PGI/11<3.0

\ PG 2100 ng/mL |
! |

H. pylori-negative acute gastritis

/l * Drug-induced injury (aspirin..)
* If gastrin is >1,000 pg/mL,
A Chronic Normal, FD, consider long-term PPl intake
H. pylori or past or remote * If chromogranin A is >100 ng/mL,
infection infection infection consider neuroendocrine tumor
Common . Atrophy ang/or Whitish e'levatgd Ie§ions in hypochlo.rh)./dria .
endoscopic Spotty redness in the metaplagla Regular grrangement of Hyperemlc lesions in hyperc;hlorhydna including
findings corpus progressing up to the | collecting venules hefmatlns, dgpressed erosions, ulcers, and antral
body raised erosions
Risk of gastric | Diffuse-type gastric | Intestinal-type gastric | H. pylori-negative Neuroendocrine tumor in subjects with high serum
cancer cancer cancer and adenoma | gastric cancer gastrin and chromogranin A levels

Fig. 4. Personal recommendation on interpreting the serum assay findings. (A) After excluding patients with recent H. pylori eradication,
post-gastrectomy, or renal failure, check whether the serum anti-H. pylori IgG titer is equal or greater than the 1st quartile among the seropositive
test findings. For example, when using the Chorus H. pylori IgG assay, which shows the titers between <5 AU/mL and >200 AU/mL, most of
the subjects showing >60.0 AU/mL have an ongoing H. pylori infection. (B) In symptomatic patients, check whether PG I level is increased owing
to H. pylori-negative gastritis. (C) In asymptomatic subjects, check PG II level first before checking PG I level. If PG 1T is >12.0 AU/mL in seropositive
subjects in the 1st quartile (between >12.0 AU/mL and <60.0 AU/mL), most have ongoing H. pylori infection. (D) Lastly, check whether there
is serologic atrophy. If PG I is <70 ng/mL and PG I/Il is <3.0, subjects should be classified as having either chronic or past H. pylori infection.
Remnants are non-infected subjects including some symptomatic FD patients and few with remote eradication history. H. pylori, Helicobacter
pylori; PG, pepsinogen; FD, functional dyspepsia; PPI, proton pump inhibitor.
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Table 2. Criteria Used for Diagnosing Helicobacter pylori-naive Stomachs
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o Al RS e Ho] gl ArHel Ak W
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HAAE A ] STol oher 3
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1) H. pylori 2822 ZICtdte X0| 9iC
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Checklist

Inclusion criteria

Exclusion criteria

Past H. pylori infection

Noninvasive H. pylori tests®

Serum anti-H. pylori IgG test Negative
Urea breath test Negative
Monoclonal stool antigen test Negative
Invasive H. pylori tests®
Giemsa stain Negative
Rapid urease test Negative
Updated Sydney classification All of the followings:
Neutrophil None
Mononuclear cell None or mild
Atrophy None
Intestinal metaplasia None
H. pylori None

Endoscopic finding of the background gastric Regular arrangement of collecting venules

mucosa

Serum PG assay

PG I >70 ng/mL or PG I/II ratio >3.0

Never been diagnosed as H. pylori infection H. pylori eradication history

Positive in any of the noninvasive tests

Positive in any of the invasive tests

Any of the followings:
Mild to marked
Moderate or marked
Mild to marked

Mild to marked

Mild to marked

Gastric xanthoma, metaplastic gastritis, or
advanced atrophic gastritis over the angle

PG I <70 ng/mL and PG I/II <3.0

H. pylori, Helicobacter pylori; PG, pepsinogen.

At least one of the noninvasive H. pylori tests and one of the invasive tests should be performed.
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